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Executive Summary  
This report presents water quality predictions for the Midas Gold Idaho, Inc. (MGII) Stibnite Gold 
Project (the Project) located in Valley County, Idaho. The proposed Project involves excavation of 
three open pits, a processing plant and construction of a tailings storage facility (TSF) and three 
Development Rock Storage Facilities (DRSFs). 

Water quality predictions have been developed to determine the potential for groundwater and 
surface water impacts from the proposed facilities described in the Stibnite Gold Project Plan of 
Restoration and Operations (MGII, 2016). The water quality predictions for the facilities (DRSFs, 
TSF and open pits) have been incorporated into a Site-Wide Water Chemistry (SWWC) model to 
assess surface water quality at key points in the East Fork of the South Fork of the Salmon River 
(EFSFSR) and associated tributaries, both during operations and post-closure.  

The water quality predictions have been developed using site-specific geologic, hydrogeologic, water 
quality, mine planning and geochemical characterization data. 

Water quality predictions are necessary to support analysis of the Proposed Action and Alternatives 
in the National Environmental Policy Act (NEPA) process. The geochemical modeling has proceeded 
in accordance with the methodology outlined in the Stibnite Gold Project Geochemical Modeling 
Work Plan (SRK, 2017a) that has been reviewed by the U.S. Department of Agriculture, Forest 
Service (USFS), Idaho Department of Lands (IDL), Idaho Department of Environmental Quality 
(IDEQ), the Environmental Protection Agency (EPA) and AECOM. 

The results of the water quality predictions for the Proposed Action are summarized below. It should 
be noted that these predictions do not yet include potential mitigation measures or project 
alternatives, which have yet to be developed and will be evaluated in subsequent modeling as 
appropriate. 

Development Rock Storage Facilities 

 Development rock generated during operations will be deposited in three DRSFs including: 
Hangar Flats 81.2 million short tons, Mt), Fiddle (68.2 Mt) and West End (25.2 Mt). 

 Contact water runoff from the DRSFs is not expected to enter surface water courses during 
operations or post-closure. During operations, contact water runoff will be captured and used in 
mining activities. At closure, the DRSFs will be regraded and a growth media cover will be 
established on the facilities, therefore any surface runoff from the facilities will only contact the 
growth media cover and will not come into contact with the underlying development rock.  

 Precipitation that infiltrates the DRSFs will either recharge groundwater underlying the facilities 
or report as toe seepage:  

o Groundwater underlying the future DRSFs is predicted to be circum-neutral to moderately 
alkaline. Although no acidic seepage is expected from the DRSFs, arsenic and antimony 
are predicted to be elevated above Idaho (IDAPA 58.01.11) groundwater quality standards 
in groundwater underlying the facilities. Iron and manganese concentrations are also 
predicted to be elevated above secondary groundwater standards in groundwater 
underlying the Hangar Flats DRSF because of the presence of these elements in the 
baseline groundwater.   

o Toe seepage from the Fiddle and West End DRSFs is predicted to be circum-neutral to 
moderately alkaline. Concentrations of arsenic, antimony, cadmium and thallium are 
predicted to be elevated above the strictest potentially applicable surface water quality 
criteria in toe seepage waters, plus manganese and antimony are also predicted to be 
elevated in toe seepage from Fiddle DRSF during dry years during operations. Solute 
concentrations are inversely related to flow, with higher constituent concentrations being 
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associated with periods of lower flow. During operations, toe seepage waters will be stored 
and used for mining activities to the extent practical and no toe seepage from the DRSFs 
will directly enter downgradient surface water drainages.  

o Post-closure, toe seepage from the West DRSF will report to the West End pit lake and toe 
seepage from the Fiddle DRSF will report to Fiddle Creek. No toe seepage is expected for 
the Hangar Flats DRSF, as the facility will be constructed in the bottom of Meadow Creek 
valley and any precipitation infiltrating the facility will recharge groundwater.  

Tailings Storage Facility 

 Approximately 100 Mt of tailings will be generated by the Project. The tailings will be deposited 
in a fully-lined facility in the Meadow Creek valley with an engineered rock-fill dam and 
extensive development rock buttress. The entire TSF will be lined with a composite liner system 
to prevent process-related fluids from exiting the facility and impacting surface water and 
groundwater quality. Despite the best practice design, there could be minor seepage from 
manufacturing defects and other holes in the liner or the seams developed during placement. 

 No impacts to groundwater are predicted as a result of seepage from minor defects in the TSF 
liner. Predicted groundwater quality under the facility is almost identical to baseline groundwater 
chemistry, which relates to the very low expected seepage volumes from the facility. All 
constituents are predicted to be below IDAPA 58.01.11 groundwater quality standards in 
groundwater underlying the future TSF. 

Operational Pit Dewatering 

 The Proposed Action includes open-pit mining of the Yellow Pine, West End and Hangar Flats 
pits below the local water table and operational dewatering will be required to ensure dry mining 
conditions.  

 The dewatering water is expected to be characterized by elevated concentrations of aluminum, 
arsenic, iron, manganese and antimony relative to groundwater quality standards. This is a 
function of the presence of these constituents in baseline groundwater surrounding the pits.  

 The dewatering water will either be used as makeup water in milling operations, or will be 
reintroduced to the groundwater system via RIBs. 

Post-Closure Pit Lakes 

 Post-closure, pit lakes will ultimately form in the West End and Hangar Flats pits, and in the 
Midnight Area of the West End pit. 

 The Hangar Flats pit is expected to fill rapidly in approximately 6 years and 10 months after 
dewatering activities stop and will function as a sedimentation basin downstream of the TSF, 
Hangar Flats DRSF and East Fork Meadow Creek. Once the lake is full, surface flows within 
Meadow Creek will be routed into the lake to create flow-through conditions. The Hangar Flats 
pit lake is predicted to be moderately alkaline (pH 8.1 to 8.4), however a number of constituents 
are predicted to be elevated above the strictest potentially applicable surface water quality 
standards, including arsenic (years 1 to 15 post-closure), iron (years 1 to 20 post-closure), 
mercury (years 1 to 5 post-closure) and manganese and thallium (years 1 to 100 post-closure). 
This is attributed to the combined effects of pit wall rock flushing, plus the naturally elevated 
concentrations of these constituents in groundwater. Re-routing of Meadow Creek through the 
Hangar Flats pit lake at approximately year 8 results in a decrease in predicted constituent 
concentrations, as surface water chemistry becomes the dominant inflow to the pit. Pit lake 
chemistry then stabilizes after approximately 15 to 20 years. 
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 The West End pit is situated in the unfractured bedrock aquifer and is simulated to fill slowly over 
approximately 41 years, after which it will periodically discharge to West End Creek during short 
seasonal periods. The West End pit lake is predicted to be moderately alkaline (pH 8.4), 
however arsenic and mercury are predicted to be elevated above the strictest potentially 
applicable surface water quality standards for all post-closure years, and antimony is predicted 
to be elevated for the first 20 years post-closure. This is attributed to the combined effects of 
inflow of toe seepage and groundwater from underneath the West End DRSF, plus pit wall rock 
flushing. The chemistry of the West End pit lake is predicted to be relatively stable from year 30 
onwards. Volumes of periodic spill-over are expected to be minor and are not predicted to impact 
water quality in West End Creek. 

 A small pit lake will also form in the Midnight Area of the West End pit at closure. This lake is 
hydraulically isolated from the West End pit and is simulated to fill in approximately 10 years 
post-closure, after which it will spill over into Midnight Creek during spring runoff periods. The 
Midnight Area pit lake is predicted to be moderately alkaline (pH 8.4 – 8.5). Inflows to the pit lake 
will be dominated by pit wall runoff and direct precipitation, with only minor groundwater 
contribution and no surface water contribution. As such, predicted solute concentrations in the 
Midnight Area pit lake are typically higher compared to the Hangar Flats and West End pit lakes, 
where inflowing groundwater and surface water will have a greater diluting effect. Arsenic, 
cadmium, mercury and antimony are predicted to be elevated above the strictest potentially 
applicable surface water quality standards. The chemistry of the Midnight Area pit lake is 
predicted to be relatively stable from year 30 onwards. Volumes of periodic spill-over are 
expected to be minor and are not predicted to impact water quality in the EFSFSR. 

Yellow Pine Backfilled Pit 

 The Yellow Pine pit will be backfilled with approximately 111 Mt of non-potentially acid 
generating (non-PAG) development rock, primarily from the West End pit. Pore water within the 
Yellow Pine pit backfill is predicted to be moderately alkaline (pH 8.6 to 8.9), with concentrations 
of arsenic and antimony that are elevated above Idaho groundwater quality standards during all 
years post-closure. In addition, mercury and total dissolved solids (TDS) are predicted to be 
elevated above groundwater quality standards during the first year post-closure.  

 Many parameters show an initial flush during the first few years post-closure as a result of solute 
flushing from the backfill as it becomes submerged. However, the rapid submergence of the 
backfill means these flushing effects are rapidly dissipated and predicted pore water chemistry is 
relatively constant from year 2 onwards. 

Site-Wide Surface Water Chemistry 

 The results of the facility geochemical models for the DRSFs, TSF, pit lakes and the Yellow Pine 
backfilled pit have been incorporated into a site-wide water chemistry model to assess surface 
water chemistry at a series of ten prediction nodes in Meadow Creek, Fiddle Creek, West End 
Creek, Sugar Creek and the EFSFSR downgradient of the mine facilities. These predictions 
have been made for the operational period as well as post-closure.  

 The outputs from the Proposed Action geochemical models will be used in NEPA analysis of 
Project impacts, preparation of the National Pollutant Discharge Elimination System (NPDES) 
application and NEPA alternatives evaluation as required. 

Operations 

 During operations, any contact water will be contained and treated before discharge to the 
environment. Reprocessing, removal and reuse of legacy materials will reduce loading of 
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constituents to the environment from legacy mining facilities; and reclamation will ultimately 
reduce loading originating from planned facilities. 

 During operations, surface waters within the Project area are predicted to be circum-neutral to 
moderately alkaline (pH 7.19 to 8.40). Constituent concentrations are predicted to be below the 
strictest potentially applicable surface water quality standards, with the exception of antimony 
and arsenic at a number of points in the EFSFSR. These constituents are elevated under 
baseline conditions, but concentrations are predicted to decrease as a result of the proposed 
reclamation activities and operational water management practices, which include:  

o The removal of the spent ore disposal area (SODA), Hecla heap, Bradley tailings, and 
surrounding seeps. This is predicted to reduce arsenic and antimony concentrations in 
Meadow Creek by an order of magnitude and will also result in improvements to 
downgradient water quality in the EFSFSR, with predicted concentrations of these 
constituents being uniformly less than baseline conditions. 

o The diversion of West End Creek around the West End pit and DRSF. This is predicted to 
result in a net improvement in water quality in West End Creek, with operational arsenic, 
antimony and sulfate concentrations in West End Creek predicted to decrease by 77%, 
64% and 86%, respectively, as part of the Proposed Action. 

o The diversion of the EFSFSR around Yellow Pine pit via a diversion tunnel, and the 
diversion of the lower reach of Hennessy Creek. 

o The management and use of any contact waters in mining and processing activities (to the 
extent practicable), which will prevent any contact waters entering surface water courses.  

 The combined effects of the proposed reclamation of legacy facilities and operational water 
management practices are predicted to result in an improvement in surface water quality at the 
most downgradient node in the EFSFSR (YP-SR-2) during operations. Annual average arsenic 
and antimony concentrations are predicted to decrease by up to 47% and 32%, respectively, 
compared to average measured existing (i.e. baseline) conditions. All other constituents are 
predicted to be below surface water quality standards at YP-SR-2. 

Post-Closure 

 Post-closure, surface waters within the Project area are predicted to be circum-neutral to 
moderately alkaline (pH 7.05 to 8.40). Under these circum-neutral conditions, arsenic, antimony, 
manganese and iron are predicted to be elevated relative to surface water quality standards for 
several nodes in the EFSFSR and Fiddle Creek. A single mercury exceedance is also predicted 
for one node (YP-SR-2) at post-closure year 1. The primary post-closure surface water quality 
impacts are as follows: 

o Annual average arsenic concentrations in Fiddle Creek are predicted to increase by 
approximately an order of magnitude as a result of toe seepage from Fiddle DRSF. 

o Manganese and iron concentrations are predicted to increase by an order of magnitude in 
the EFSFSR between Meadow Creek and Yellow Pine pit from post-closure year 10 
onwards. This is primarily a result of routing Meadow Creek through Hangar Flats pit that 
results in a flow-through pit lake that contributes to downgradient surface water. 

o A portion of groundwater flowing through the backfilled Yellow Pine pit is assumed to report 
to downgradient surface water in the EFSFSR at YP-SR-2. The effects of this are most 
pronounced during the first two years post-closure, as the backfill is flushed during 
groundwater recovery within the pit backfill. However, these flushing effects are short-lived 
and constituent concentrations are stable from post-closure year 2 onwards. 

 Post-closure improvements in water quality are predicted in the following areas as a result of the 
proposed reclamation activities: 
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o Annual average arsenic and antimony concentrations in Meadow Creek are predicted to 
decrease by 89% to 97%, respectively, as a result of the Proposed Action reclamation 
activities. This results in improvements to downgradient water quality in the EFSFSR, with 
predicted concentrations of these constituents being uniformly less than baseline 
conditions. 

o Annual average arsenic, antimony and sulfate concentrations in downgradient West End 
Creek are predicted to decrease by 77%, 64% and 86%, respectively. This decrease 
reflects the application of a growth media cover to the future DRSFs, preventing contact 
water runoff.  

 Post-closure constituent concentrations at the most downgradient monitoring point in the Project 
area (YP-SR-2 in the EFSFSR) are predicted to be below the strictest water quality standards 
with the exception of arsenic and antimony for all post-closure years, manganese from post-
closure year 10 onwards, and mercury for year 1 post-closure. Arsenic and antimony are 
elevated under baseline conditions at YP-SR-2, however post-closure annual average 
concentrations are predicted to decrease by 23% and 32%, respectively, compared to average 
baseline conditions. Mercury is predicted to be elevated above the strictest potentially applicable 
water quality standard at year 1 post-closure, but concentrations at this location are predicted to 
decrease thereafter and are below the standard from post-closure year 2 onwards. 

Seasonal Variations in Surface Water Quality 

 Baseline surface water quality monitoring data from 2012 through 2017 were used to develop 
seasonal adjustment factors that have been applied to the annual average chemistry predictions 
to understand seasonal variations in surface water quality at each node. 

 Constituent concentrations are typically inversely related to flow, with the lowest concentrations 
predicted to occur during spring runoff (June) and the highest concentrations typically predicted 
to occur during the January to April period when baseflow is lower. The main exception is 
mercury, which typically reaches its maximum concentration in April and then decreases during 
the spring runoff period and summer months.  

 Constituents that are predicted to exhibit the greatest seasonal variability are alkalinity, 
aluminum, arsenic, antimony, barium, chloride, calcium, cobalt, iron, mercury, magnesium, 
manganese, molybdenum, sulfate, TDS and zinc. Conversely, a number of constituents are 
predicted to exhibit negligible (<10%) seasonal variation, including pH, beryllium, boron, 
cadmium, chromium, fluoride, lead, nitrate + nitrite, phosphorus, selenium, silver and thallium. 
Concentrations of these constituents are expected to remain relatively consistent at each node 
throughout the year.  

 Seasonal variations are most pronounced in Meadow Creek (YP-T-22 and YP-T-27) and the 
EFSFSR (YP-SR-10, YP-SR-8, YP-SR-6, YP-SR-4, YP-SR-2), and least pronounced in West 
End Creek (YP-T-6), where many constituents show less than 10% variation.  

 For the operational period, predicted monthly concentrations of the key constituents of interest at 
each node are below the strictest surface water standard and within (or less than) the range 
observed in the baseline dataset (HDR, 2017). The exceptions to this include: 

o Manganese is predicted to be occasionally elevated above the maximum 
concentration observed in the baseline dataset during short seasonal periods at YP-
SR-8 and YP-SR-6, and iron is occasionally elevated above the maximum baseline 
concentration at YP-T-11 and YP-T-1. Although these constituent are occasionally 
above baseline maximum concentrations, they are all below the strictest potentially 
applicable surface water quality standard for the entire operational period. 

o Arsenic and antimony are elevated above the strictest surface water standard at 
several nodes, but in all cases these constituents are below the maximum baseline 
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concentrations at each node.  

 For the post-closure period, the predicted monthly constituent concentrations are below the 
strictest surface water standard and within (or less than) the range observed in the baseline 
dataset. Exceptions to this include: 

o From post-closure year 10 onwards, iron and manganese concentrations in Meadow Creek 
(YP-T-22) and downgradient nodes in the EFSFSR (YP-SR-10, YP-SR-8, YP-SR-6, YP-SR-
4, YP-SR-2) are above the strictest surface water standard and the maximum concentration 
observed in the baseline dataset. This relates to routing Meadow Creek through the Hangar 
Flats pit, which results in a flow-through pit lake that contributes to downgradient surface 
water. 

o Post-closure concentrations of arsenic and mercury in Fiddle Creek (YP-T-11) are above 
the strictest surface water standard and the maximum concentration observed in the 
baseline dataset. Sulfate, manganese and iron at YP-T-11 are also predicted to exceed the 
maximum concentration observed in the baseline dataset, but are below the strictest 
surface water quality standard. This relates to toe seepage from Fiddle DRSF, which under 
the Proposed Action will report to Fiddle Creek post-closure. 

o Concentrations of arsenic at YP-SR-6, YP-SR-4 and YP-SR-2 in the EFSFSR downgradient 
of Fiddle Creek are above the strictest surface water standard and marginally above the 
range observed in the baseline dataset for post-closure year 2 only. This relates to toe 
seepage from Fiddle DRSF, which under the Proposed Action reports to Fiddle Creek and 
ultimately reaches the EFSFSR. This is compounded by post-closure year 2 being a low 
precipitation year (meaning baseflows in the EFSFSR are lower), and predicted arsenic 
concentrations are predicted to be within the baseline dataset range for all other post-
closure years. 

 Importantly, concentrations of all constituents at the most downgradient node in the Project area 
(YP-SR-2) are within the range observed in the baseline dataset (HDR, 2017) during operations 
and from post-closure year 2 onwards. The exceptions to this are iron and manganese that are 
above the baseline range under post-closure conditions.
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1 INTRODUCTION 

1.1 Purpose  

On behalf of Midas Gold Idaho, Inc. (MGII or Midas Gold), SRK Consulting (U.S.) Inc. (SRK) has 
conducted geochemical modeling to assess future water quality associated with the Stibnite Gold 
Project (the Project) located in the historic Stibnite-Yellow Pine Mining District, Valley County, Idaho. 
Mining has occurred in this district for over 100 years producing gold, silver, antimony, and tungsten 
from deposits that include West End, Hangar Flats, Yellow Pine and others. 

The objective of the geochemical modeling is to determine the potential for groundwater and surface 
water impacts from the proposed open pits, development rock storage facilities (DRSFs), and tailings 
storage facility (TSF) described in the Plan of Restoration and Operations (PRO) (MGII, 2016). 
Numerical geochemical predictions are necessary to support analysis of the Proposed Action and 
Alternatives in the National Environmental Policy Act (NEPA) process. The geochemical modeling 
has proceeded in accordance with the methodology outlined in the Stibnite Gold Project 
Geochemical Modeling Work Plan (SRK, 2017a) that has been reviewed by the U.S. Department of 
Agriculture, Forest Service (USFS), Idaho Department of Lands (IDL), Idaho Department of 
Environmental Quality (IDEQ), the Environmental Protection Agency (EPA) and AECOM. 
Recommended changes were incorporated into the work in response. 

This report describes the conceptual models and numerical modeling approach, details the data 
inputs and assumptions made, and presents the results of the geochemical predictions for the 
Proposed Action Mine Plan. Geochemical modeling results for NEPA Alternatives will be provided 
under separate cover.  

1.2 Background 

The location of the Project is shown on Figure 1-1. The Project is located in the Stibnite-Yellow Pine 
Mining District in central Idaho, approximately 100 air miles northeast of Boise, Idaho, 38 miles east 
of McCall, Idaho, and 10 miles east of Yellow Pine, Idaho. The Project is centered at 
Latitude/Longitude coordinates of approximately 44° 54'25"N and 115° 19'37"W. The property is in 
mountainous terrain at an elevation of approximately 6,500 feet above sea level.  

The Project is located within the Salmon River Mountains. The area consists of uplifted rocks of the 
Idaho Batholith, Paleozoic and Proterozoic metamorphic rocks and Cenozoic volcanics, deeply 
incised by the East Fork of the South Fork of the Salmon River (EFSFSR). The EFSFSR traverses 
the central portion of the Yellow Pine deposit and is near both the planned West End and Hangar 
Flats pits. 

The district is characterized by historical mining activities on unpatented (federal land) and patented 
(private land) hosting deposits of gold, silver, tungsten, and antimony. The Stibnite-Yellow Pine 
Mining District is in the Boise National Forest (BNF), but administered by the Krassel Ranger District 
of the Payette National Forest (PNF).  

1.3 Objectives and Approach 

The primary objective of the Proposed Action geochemical modeling is to determine the potential for 
future groundwater and surface water impacts from the proposed mine facilities, as described in the 
PRO (MGII, 2016), including: 

 Assessment of future seepage and runoff water quality associated with the DRSFs and TSF, 
both during operations and post-closure; 
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 Assessment of water quality associated with operational dewatering of the pits; 

 Assessment of post-closure pit lake chemistry for the pit lakes and groundwater quality 
associated with the backfilled Yellow Pine pit; and 

 Incorporation of the facility model results into a Site-Wide Water Chemistry (SWWC) model to 
assess surface water quality at key points in the EFSFSR and associated tributaries, both during 
operations and post-closure. 

The following activities were completed as part of the Proposed Action geochemical modeling: 

 Compilation of geological and mine planning information from the Preliminary Feasibility Study 
(PFS) resource model (M3, 2014), PRO development rock production schedule (MGII, 2016) 
and mine design, including facility design, facility surface areas, material tonnages and 
composition. 

 Compilation and review of geochemical data from laboratory static and kinetic tests performed 
on representative materials as part of the Phase 1 and Phase 2 geochemical characterization 
programs (SRK, 2017b; SRK, 2018a). These data are utilized to provide source term data for 
chemical leaching of geologic materials exposed in the DRSFs, pit walls and TSF. 

 Hydrogeologic and hydrologic water balance information or the mine facilities from the Site-Wide 
Water Balance (SWWB) model and hydrologic model (BC, 2018a;b;c), which incorporate both 
surface water and groundwater flow components under operational and post-closure conditions. 
This includes estimates of runoff, infiltration, toe seepage and recharge from the DRSFs and 
TSF, and estimates of pit wall runoff, evaporation, and surface water/groundwater inflow and 
outflow for the pit lakes and Yellow Pine backfilled pit. 

 Compilation and review of surface water and groundwater chemistry data from the Surface 
Water Quality Baseline Study (HDR, 2017), Groundwater Quality Baseline Study (HDR, 2016) 
and August 2017 seep sampling (SRK, 2018b). 

 Compilation of precipitation chemistry data from long-term monitoring at the Smiths Ferry 
Meteorological Station, Idaho (NADP, 2015). 

 Compilation of potentially applicable regulatory groundwater and surface water quality criteria, 
including the IDAPA 58.01.11 Groundwater Quality Guidelines, IDAPA 58.01.02 Surface Water 
Quality Standards, US EPA National Recommended Water Quality Criteria for Aquatic Life, US 
EPA National Primary Drinking Water Standards and IDAPA 58.01.02 Numeric Criteria for Toxic 
Substances for Waters Designated for Domestic Water Supply Use. 

 Review of outputs from the Stream/Pit Lake Network Temperature (SPLNT) model (BC, 2018d). 

 Development of conceptual models for the mine facilities, including DRSFs, TSF, pit lakes, and 
backfilled Yellow Pine pit. 

 Development of numerical models for the mine facilities using the United States Geological 
Survey (USGS) software PHREEQC (Parkhurst and Appelo, 1999) to assess water quality 
associated with the DRSFs, TSF, pit lakes and Yellow Pine backfilled pit.  

 Incorporation of the facility model results into the SWWC model to assess surface water quality 
at key points in the EFSFSR and associated tributaries.  

The outputs from the Proposed Action geochemical models will be used in NEPA analysis of Project 
impacts, preparation of the National Pollutant Discharge Elimination System (NPDES) application, 
and NEPA alternatives evaluation as required.  
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1.4 Report Organization 

This study has involved the review of multiple sources of data and development of numerical 
models. The report structure is based around presenting the data used for developing the conceptual 
and numerical models, describing the overarching modeling approach, and describing in detail the 
SWWC model and the models that were developed for each of the Project facilities.  

The report is organized as follows: 

 Section 1, the introduction, explains the purpose of the geochemical modeling and outlines the 
primary objectives and approach.  

 Section 2 describes the current site conditions, including climate, geology, mineralization, mine 
plan, existing surface water and groundwater quality, and regulatory framework. 

 Section 3 provides a summary of the geochemical characterization study, including the sampling 
and characterization methods used for development rock, ore, mill tailings and historical mine 
wastes, and the findings of the analysis. It also presents a discussion on the classification and 
modeling of Potentially Acid Generating (PAG) rock. 

 Section 4 presents the approach and findings of the DRSF geochemical modeling, including the 
conceptual models, data inputs and assumptions, in addition to predictions of future runoff, toe 
seepage and groundwater quality associated with the DRSFs. 

 Section 5 presents the approach and findings of the TSF geochemical modeling, including the 
conceptual model, data inputs and assumptions, in addition to predictions of future water quality 
associated with the TSF. 

 Section 6 presents predictions for future operational pit dewatering water quality. 

 Section 7 presents the approach and findings of the pit geochemical modeling, including the 
conceptual models, data inputs, assumptions and predictions of post-closure water quality 
associated with the pit lakes and Yellow Pine backfilled pit. 

 Section 8 presents the approach and results of the SWWC model, including predictions of 
surface water quality at key points within the EFSFSR and associated tributaries, both during 
operations and post-closure. It also includes an assessment of seasonal variations in water 
quality at each of the key points. 

 Section 9 presents a summary of findings and recommendations.  

 Section 10 describes ongoing work for the Project.
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Figure 1-1: Stibnite Gold Project Vicinity Map 
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2 PROJECT AREA CHARACTERISTICS 

2.1 Topography and Access 

The terrain within the project area consists of narrow valleys surrounded by steep mountains. 
Elevations along valley floors range from 6,000 to 6,600 feet above mean sea level (ft amsl). The 
surrounding mountains reach elevations over 8,500 feet amsl. The main drainage basin in the 
project area is the EFSFSR.  

The EFSFSR joins Johnson Creek 16 miles downstream near the village of Yellow Pine. The project 
area includes mining-relate facilities near Stibnite as well as offsite infrastructure (access road, 
power line, logistics facility) and is encompassed by the watersheds of tributaries of the EFSFSR, 
including Sugar Creek, Meadow Creek, Johnson Creek, Riordan Creek, Burntlog Creek and Trout 
Creek. The project area also includes Cabin Creek and Warm Lake Creek which are tributary 
streams to the South Fork of the Salmon River. The primary uses or activities in the area have been 
mineral exploration, mining, logging, and dispersed recreation.  

During non-winter conditions (roads clear of snow), the project site can be accessed from the city of 
Cascade by traveling northeast on Warm Lake Road (Forest Service Road 579 [FS 579]/Forest 
Highway 22 [FH 22]) for about 37 miles to Landmark, then north on Johnson Creek Road (FS 413) 
for 28 miles to Yellow Pine, and 14 miles east on Stibnite Road (FS 412) (Figure 1-1). The site can 
also be accessed from McCall during non-winter conditions by traveling east on Lick Creek Road 
(FS 412) for 33 miles to East Fork Road (FS 412), then 16 miles to Yellow Pine, and 14 miles on 
Stibnite Road (FS 412).  

During winter, the site is accessed from Cascade by traveling 24 miles northeast on Warm Lake 
Road (FS 579/FH 22) to the intersection with South Fork Road (FS 474/674), then north on South 
Fork Road for 32 miles to East Fork Road (FS 412), 16 miles east on East Fork Road to Yellow Pine, 
and 14 miles on Stibnite Road (FS 412).  

2.2 Climate 

The climate in the Project area is characterized by cool summers and cold winters, with hydrologic 
conditions dominated by the seasonal patterns of snow accumulation and melt (BC, 2018b).  

Monthly average evapotranspiration rates are estimated to range from 0.7 inches in December and 
January to 3.3 inches in July, with an average annual total of 21 inches (BC, 2018b). Average 
monthly temperatures range from 18.8 degrees Fahrenheit in December to 58.1 degrees Fahrenheit 
in July (BC, 2018b).    

Annual precipitation ranges from about 20 inches in a very dry year to about 50 inches in a very wet 
year, with a median of approximately 30 inches per year (BC, 2018b) and an annual average of 
approximately 32 inches/year (BC, 2017). Most precipitation comes as snowfall in the winter and rain 
during the spring. Rainfall in the summer is characterized by occasional thunderstorms, while winter 
precipitation is characterized by cold, wet periods and heavy snowfall.  

2.3 Historical Activities 

Information in this section is a summary of content from the PRO (MGII, 2016). 

Mining has occurred in the Stibnite region for over 100 years, producing gold, silver, antimony and 
tungsten from the West End, Hangar Flats and Yellow Pine deposits. Two major periods of mining 
and processing activities have occurred; the first started in the mid-1920s and ceased in 1952, near 
the end of the Korean War. During this period, there was mining of gold, silver, antimony and 
tungsten mineralized materials by both underground and, later, open pit mining methods. During 
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World War II, this District produced more than 90% of the nation’s antimony and 65% of the nation’s 
tungsten, which were used in munitions, steel making, fire-retardants and for other purposes. Mining 
of these strategic minerals was considered so important during World War II and the Korean War, 
that the U.S. federal government subsidized the mining activity, managed site operations and 
substituted military time for worker service at the site. 

The second period of major activity in the District started with exploration activities in 1974 and was 
followed by open pit mining and heap leaching operations from 1982 to 1997 with ore provided by 
multiple operators from a number of locations. 

The Project site is filled with remnants of past mining, ore processing, and related facilities that 
include open pits, large development rock dumps, tailings deposits, heap leach pads, an ore 
processing facility and smelter site, town sites, a ruptured water dam (with downstream 
erosion/sedimentation), an abandoned water diversion tunnel, numerous underground mine 
workings, an airstrip and other disturbances. Surface impacts have been accentuated as the result of 
extensive forest fires that have increased soil erosion and impacted water quality. 

2.4 Mine Plan 

Midas Gold is developing plans for conventional open pit mining operations at the Project. The 
anticipated life of the Project is approximately 20 years, including approximately 3 years for site 
cleanup, infrastructure construction and early restoration activities, 12 to 15 years for mining 
operations, and 2 to 3 years for final closure and reclamation work. Details of the proposed plan are 
provided in the PRO (MGII, 2016). 

Three open pits are planned: Yellow Pine, Hangar Flats and West End. Although there will be 
overlap in the mine pit development and operations, the general sequence of mining will be the 
Yellow Pine deposit first, Hangar Flats deposit second, and the West End deposit third. This mining 
sequence is influenced by the plan to backfill the Yellow Pine pit with development rock from the 
West End pit and restore the EFSFSR across the backfill. An exploration portal and adit is also 
proposed in the PRO to explore and test potential mineralization at the Scout Prospect.   

After pre-stripping and pre-production activities, surface mining is expected to occur over an 
estimated 12 to 15 years. Ore production from the open pit operations is expected to average 
approximately 22,000 short tons of ore per day to the ore processing facility but will likely range from 
20,000 to 25,000 short tons per day. Daily ore production will vary based on the deposits’ geometry 
and grade. 

Ore with sulfide mineralization would be milled and treated with bulk flotation, or with sequential 
flotation when sufficient antimony is present, to produce two products: (1) an antimony concentrate 
for off-site shipment to a smelter, and (2) a gold concentrate. In both cases, sulfide gold 
concentrates would be further processed on-site using pressure oxidation followed by vat leaching to 
produce gold-silver doré. The oxide material would be milled and then leached to recover gold and 
silver only, with a significant portion processed during POX circuit down times (M3, 2014). 

Development rock mining will occur concurrent with ore mining; development rock is defined as rock 
that contains no commercial antimony, gold or silver values. During the pre-stripping and pre-
production period (the initial few years of the Project), development rock production from the open pit 
operations is expected to range from 40,000-50,000 short tons per day. As the mine reaches full 
production, development rock production is expected to range from approximately 90,000-100,000 
short tons per day. Daily development rock production will vary based on mine plan and the 
geometry and grade of the deposits. 

An estimated 350 million short tons (Mt) of development rock will be produced during operations. 
Development rock handling and storage will be an integral and necessary part of the mining 
operation, and development rock will be moved throughout the life of the Project. According to the 
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PRO (MGII, 2016) development rock from the three open pits will be sent to five different locations 
over the life of the mine including: 

 The Hangar Flats DRSF, which will serve as a buttress to the TSF; 

 The Fiddle DRSF; 

 The TSF embankment; 

 The West End DRSF; and 

 The mined-out Yellow Pine open pit. 

Development rock from the Yellow Pine pit will be placed in the tailings embankment, the Fiddle 
DRSF and the Hangar Flats DRSF. Development rock from the Hangar Flats pit will be placed in the 
Hangar Flats DRSF. Development rock from the West End pit will be placed in the West End DRSF 
or used to backfill the Yellow Pine pit. This current plan for development rock management is based 
on the PRO (MGII, 2016). The facilities in the PRO mine plan are shown on Figure 2-1. A timeline of 
significant activities for the Project is provided in Table 2-1. Changes to the mine footprint from pre-
production through the post-mining full restoration period are shown on Figures 2-1 to 2-19 of the 
Hydrologic Model Proposed Action Report (BC, 2018c). 

Based on the existing static and kinetic geochemical testwork, development rock associated with the 
Project has a low potential to generate acid or leach metal(loids) from freshly mined rock, with the 
exception of minor amounts of arsenic and antimony. Therefore, segregation and selective handling 
of the development rock based on Acid Rock Drainage (ARD) potential is not part of the current mine 
plan. However, development rock with higher potential to leach metals and metalloids may require 
additional management or mitigation measures to prevent an environmental impact in the long term. 
The numerical model predictive calculations will be used to refine the approach to development rock 
management and determine if segregation and/or special handling is required in order to develop a 
mine plan that will be protective of surface water and groundwater. If required, these refined 
development rock management measures will be assessed as part of the alternatives analysis. 

2.5 Restoration of Legacy Mining Impacts 

Restoration and mitigation of the legacy mine features described in Section 2.3 will be included in all 
phases of mine development, from site preparation through post-closure, and will include the 
following (MGII, 2016; BC, 2018c): 

 Legacy materials that are excavated during project development will be reprocessed where 
practical and economic to do so, disposed of in appropriate on- or off-site facilities (if required), 
used for construction material, or stored in the TSF or DRSFs or utilized in Yellow Pine pit 
backfill: 

o Legacy tailings currently affecting the Meadow Creek drainage will be removed from their 
current location beneath the Spent Ore Disposal Area (SODA). The tailings will be 
reprocessed to recover residual antimony and gold, and then stored in the new TSF. 

o Midas Gold will preferentially use suitable crushed rock from SODA as construction 
material in portions of the new TSF.  

o Existing development rock dumps currently lie along the margins of the EFSFSR in the 
Yellow Pine pit area. The development rock is variably sized and may be reused for 
construction projects if it is suitable, durable and geochemically inert. Some of the rock in 
the legacy facilities contain ore-grade gold, antimony and silver and may be removed and 
transported to the ore processing plant to recover the metals. The resulting tailings will be 
stored in the new TSF. 

 The EFSFSR currently runs through the old Yellow Pine pit. The pit was first mined in 1938 and 
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abandoned in the 1950s and has since filled with river water and formed a lake. The EFSFSR 
cascades over the former highwall into the pit lake, preventing upstream fish passage. As part of 
restoration activities, removal of this barrier will initially be accomplished by construction of a 
tunnel for the EFSFSR around the Yellow Pine pit. Once mined, the pit will be backfilled and 
recontoured to re-establish the EFSFSR in its approximate pre-1938 location. 

 The East Fork of Meadow Creek (EFMC), locally known as ‘Blowout Creek’ because of a water 
dam failure, is today one of the largest sources of sediment for this part of the Salmon River 
system. Stabilization of EFMC will include construction of a new engineered channel and rock 
drain to stabilize a portion of EFMC and disconnect streamflow from sediment sources during 
operations, followed at closure by restoration of the stream channel and routing into Hangar 
Flats pit lake for long-term sediment management. 

 Contaminated soils and other legacy materials that may be encountered during excavation work 
near the former mill and smelter locations and heap leach facilities will be identified and 
disposed of in an appropriate manner in coordination with regulatory and land management 
agencies. 

 Midas Gold will construct new stream segments and enhance existing stream channels, riparian 
areas, and wetland in the valleys of the EFSFSR, Meadow Creek, and other EFSFSR tributaries 
to improve local fish habitat and water quality impacted by historical mining and to mitigate 
potential impacts to streams and wetlands associated with the Project. 
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Figure 2-1: PRO Facility Layout (MGII, 2016) 
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Table 2-1: Timeline of Significant Activities for the Stibnite Gold Project (BC, 2018a; 
2018c; MGII, 2016) 

Mine 
Year 

Project Activities 

-2 

TSF/Hangar Flats diversion completed 

Construction of TSF dam and preparation of impoundment 

Construction of plant site facilities 

Construction of EFSFSR tunnel diversion 

-1 

Tunnel diversion around Yellow Pine pit completed 

Completion of Stage 1 TSF dam and placement of liner 

Plant site construction complete 

West End diversion complete 

Drainage of existing Yellow Pine pit lake 

Development of Yellow Pine and West End pits 

Construction of West End DRSF begins 
Pre-strip Hecla heap leach area for TSF construction material, beginning Hangar Flats pit 
development 
Removal of SODA complete 

1 

Processing ore and placing tailings in TSF begins 

Reprocessing Bradley tailings begins 

Hangar Flats DRSF construction begins 

Yellow Pine pit dewatering begins 

2 
Fiddle Creek diversion completed 

Fiddle DRSF construction begins 

4 Reprocessing of Bradley tailings complete 

6 Completion of West End DRSF 

7 

Completion of Fiddle DRSF 

Mining from Yellow Pine pit ends 

Dewatering for Yellow Pine pit ends 

Backfilling Yellow Pine pit begins 

Hangar Flats pit dewatering begins 

10 

Mining from Hangar Flats pit ends 

Dewatering for mining in Hangar Flats pit ends, pumping for makeup water continues as needed 

Completion of Hangar Flats DRSF 

West End pit dewatering begins 

12 

Mining of West End pit and backfill of Yellow Pine pit complete 

Dewatering around West End pit ends 

Dewatering from Hangar Flats pit wellfield for makeup water ends 

Final tailings deposited in TSF 

13 Post-mining water handling begins 
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2.6 Geology and Mineralization 

The Project area is located in the Salmon River Mountains, a high-relief mountainous physiographic 
province in central Idaho. Bedrock in the region can be subdivided into several groups based on age, 
lithology and stratigraphic relationships. In a broad sense, geologic units in the region can be 
subdivided into rocks that are part of the pre-Cretaceous “basement”, the Cretaceous Idaho 
Batholith, Tertiary intrusions and volcanics, glacial materials, and younger unconsolidated sediments 
derived from erosion of the older sequences.  

Locally, the Yellow Pine and Hangar Flats deposits are hosted by intrusive phases associated with 
the Atlanta Lobe of the Idaho Batholith. Both deposits are situated along the Meadow Creek Fault 
Zone (MCFZ), a generally north trending, variably dipping, but near vertical complex fault zone that 
can be traced from the main Yellow Pine Deposit south 1.85 miles through the Hangar Flats Deposit. 
Other post-mineralization intrusive igneous rocks associated with the Challis Volcanics also occur 
within the Yellow Pine and Hangar Flats Deposits. The West End Deposit is hosted by 
metasedimentary rocks of the Stibnite roof pendant located within the Atlanta Lobe of the Idaho 
Batholith. Figure 2-2 illustrates the various lithologic units located within the Stibnite-Yellow Pine 
District.  

Both intrusive igneous rocks and metasedimentary rocks in the district have undergone hydrothermal 
alteration associated with Cretaceous and Tertiary magmatic activity. Potassic and sodic 
metasomatism and widespread sericitization are characteristic of the earlier hydrothermal alteration 
event, while silicification and lower temperature hydrothermal alteration occurred in association with 
Tertiary magmatic and hydrothermal activity.  

Intrusive hosted precious metals (gold and silver) mineralization typically occurs in structurally 
prepared zones in association with very fine-grained disseminated arsenical pyrite (Fe(S,As)2) and, 
to a lesser extent arsenopyrite (FeAsS). Base metal sulfides (i.e. zinc, copper and lead, etc.) are 
uncommon. Base metals are rare and occur at very low concentrations, at or below typical crustal 
abundance levels. Various oxidized products of the weathering of the primary sulfides are found in 
the intrusives, including goethite, hematite, jarosite, and scorodite, and host precious metal 
mineralization in the oxidized portions of the deposits. 

Antimony mineralization occurs primarily associated with the mineral stibnite (Sb2S3). Other, rare 
antimony-bearing phases include miargyrite (AgSbS2), gudmundite (FeSbS), chalcostibite (CuSbS2), 
tetrahedrite [(Cu, Fe)12Sb4S13] and owyheeite [(Pb)10(Ag)3-8(Sb)11-16(S)28]. These minerals are 
volumetrically insignificant. Tungsten mineralization is primarily the mineral scheelite (CaWO4), but 
the majority of economically significant tungsten mineralization was removed by historical operators.  

Metasediment-hosted mineralization in the West End deposit has a similar sulfide suite and 
geochemistry, but with higher carbonate content in the gangue and a much more diverse suite of late 
stage minerals. As in the intrusive-hosted mineralization, gold is associated with very fine-grained 
arsenical pyrite and is tied up in the pyrite lattice.  

Much of this mineralization has been extensively drilled by MGII and by previous operators during 
early stage exploration and development, as well as part of past mining operations focused on the 
previously exploited leachable oxide ores. Past work includes over 136,000 meters of percussion, 
rotary, reverse circulation and core drilling in 2,056 holes (M3, 2014). Recent exploration in the 
district by Midas Gold, including over 100,000 meters of drilling in over 570 holes has discovered 
significant quantities of gold, silver and antimony mineralization. 
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Figure 2-2: Local Geology of the Stibnite Mining District 
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2.6.1 Yellow Pine Deposit  

The Yellow Pine deposit is hosted by intrusive phases associated with the Atlanta Lobe of the Idaho 
Batholith and by older metasedimentary rocks. Metasedimentary rocks are down-dropped and 
juxtaposed against the Idaho batholith along the north-south striking Meadow Creek Fault Zone 
(MCFZ [Figure 2-2]). The intrusive rocks consist of phaneritic to porphyritic biotite-granodiorites and 
quartz-monzonites which are intruded by aplitic and pegmatitic dikes, phaneritic biotite-granites and 
two-mica granites. Minor latite, rhyolite and diabase dikes also occur within the deposit. Steeply 
dipping clastic and carbonate metasedimentary rocks occur east of the MCFZ and are locally 
intruded by the Idaho batholith.  

Mineralization of the Yellow Pine Deposit is structurally controlled and localized by the MCFZ and 
related structures (SRK, 2011). Gold mineralization occurs in the heart of the Yellow Pine deposit 
preferentially where the MCFZ bends from north to northeast striking and, where north-striking faults 
have intersected the main structure, dilatant zones have provided conduits for movement of 
ascending mineralizing hydrothermal fluids. Mineralization styles, intensity of mineralization, widths 
of alteration zones and intensity of alteration vary relative to distance from the bend in strike of the 
MCFZ. Gold mineralization occurs over a broad zone up to 600 ft wide near the bend in the MCFZ 
and over narrower widths to the north and south. Disseminated sulfide mineralization and gold are 
associated with hydrothermal potassic metasomatism and sericitization west of the MCFZ and east 
of northeasterly bounding structures. Sericite-chlorite and sericite-ankerite alteration occur to the 
west of the bounding structures and also below the main gold deposit. Gold and antimony 
mineralization have different geochemical signatures, geometries, and locally used different 
structures during deposition. The deposit shows some apparent zonation with gold occurring 
throughout the deposit footprint, but with antimony and tungsten primarily in the central and southern 
portions of the deposit. Chlorite and sericite alteration occur outside of the gold-mineralized zones.  

Overall, the mineral resource area has a shallow level of oxidation, which is preserved only in the 
elevated portions in the northern part of the deposit. The bedrock is characterized as an upper oxide 
zone and a lower unoxidized zone. 

Based on the current mine plan, approximately 44 Mt of ore and 124 Mt of development rock will be 
extracted from the Yellow Pine pit (MGII, 2016). From the exploration database, the total sulfur 
content of the Yellow Pine development rock ranges from below analytical detection limits (0.01%) to 
a maximum of approximately 4.79% (median = 0.40%). Of the 18,078 development rock intervals 
submitted for assay from Yellow Pine, 98.4% contained detectable sulfur (i.e. above 0.01%) and 
18% contained greater than 1% sulfur (Table 2-2). Arsenic concentrations in Yellow Pine 
development rock range from 3 mg/kg to 17,400 mg/kg (median = 579 mg/kg), and antimony 
concentrations range from <0.0001% to 5.17% (median = 0.002%).  

2.6.2 Hangar Flats Deposit  

Mineralization in the Hangar Flats deposit is entirely intrusive hosted, structurally controlled and 
localized by the MCFZ (PRO, MGII, 2016), a generally north trending, steeply west-dipping complex 
fault zone with ancillary structures. Intrusive rocks in the deposit are similar to those at Yellow Pine, 
consisting of biotite-granodiorites and quartz-monzonites which are intruded by aplitic and pegmatitic 
dikes and later rhyolite and diabase dikes. The MCFZ can be traced from the main Yellow Pine 
Deposit south 1.85 mi through the Hangar Flats deposit where the fault is an 80-165 ft wide zone of 
clay gouge and heavily broken and brecciated ground. The mineralized zones occur within and to 
the east of the MCFZ as stacked ellipsoidal lenses up to 150 ft thick along the footwall to the main 
fault, which become thinner, less continuous, and lower grade away from the main MCFZ. Gold 
mineralization at the Hangar Flats deposit is similar in style to that at Yellow Pine, occurring within 
finely disseminated arsenical pyrite and arsenopyrite that formed during hydrothermal potassic-
metasomatism and sericitization. Antimony mineralization occurs primarily along the MCFZ and is 
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associated with later silicification. Most of the iron sulfides are associated with gold mineralization, 
while sericite-chlorite alteration is characteristic of wall-rock alteration away from the gold-
mineralized zones. Rocks west of the MCFZ range from unaltered to weakly sericitized, and sulfide 
mineralization is rare. The Hangar Flats resource area has a shallow level of oxidation preserved in 
the elevated portions of the MCFZ. The bedrock is characterized as an upper oxide zone and a 
lower unoxidized zone. 

Based on the current mine plan, approximately 15.4 Mt of ore and 86.7 Mt of development rock will 
be extracted from the Hangar Flats pit (MGII, 2016). From the exploration database, the total sulfur 
content of the Hangar Flats development rock will range from below analytical detection limits 
(0.01%) to a maximum of 11.4% (median = 0.13%). Of the 14,418 development rock intervals 
submitted for assay from Hangar Flats, 94.7% contained detectable sulfur (i.e. above 0.01%) and 
4.8% contained greater than 1% sulfur. Arsenic concentrations in Hangar Flats development rock 
range from 3 mg/kg to 16,100 mg/kg (median = 211 mg/kg), and antimony concentrations range from 
0.0003% to 29% (median = 0.0016%) (Table 2-2).   

2.6.3 West End Deposit  

Metasedimentary rocks in the Stibnite roof pendant consist of steeply northeast dipping clastic and 
carbonate sequences ranging in age from Neoproterozoic to Ordovician (Stewart et al, 2017). The 
formations range in thickness from 200 to 600 ft and consist of interbedded quartzite and schist, 
thinly laminated calcareous to quartzofeldspathic calc-silicate, massive dolomite, quartz-pebble 
conglomerate, calcareous siltite, marble formations and quartzite. The metasediments have 
undergone multiple periods of deformation associated with amphibolite facies metamorphism. 
Locally, the metasedimentary rocks are intruded by the Cretaceous aged granodiorite Stibnite stock. 
The stock is a northeast-trending dike-like body that intrudes the older granodiorites and the 
metasedimentary roof pendant and is subparallel to the West End Fault Zone (WEFZ). The West 
End deposit is associated with the WEFZ, a north-northeast striking, steeply east dipping complex 
fault zone which offsets metasedimentary formations of the Stibnite roof pendant. Gold 
mineralization occurs preferentially within the northwest-striking, northeast-dipping calcsilicate and 
schist units where they are cut by any of the WEFZ or subsidiary faults; however, all rock types host 
mineralization. Clastic units, including the quartzite and quartz-pebble conglomerate units are 
generally only weakly mineralized relative to more iron rich calcsilicate, schist and granodiorite. 

Like the Hangar Flats and Yellow Pine deposits, gold mineralization in the West End occurs in finely 
disseminated arsenical pyrite and arsenopyrite associated with quartz-sericite alteration. Mineralized 
zones occur as stacked ellipsoidal bodies plunging along the intersection of favorable lithologic units 
and structural zones as well as associated with east northeast striking splay structures. The hanging 
wall of the WEFZ tends to exhibit relatively more dilatant and dispersed structures relative to the 
footwall and, therefore, is more significantly mineralized. Open space fill quartz+adularia veins cross 
cut disseminated mineralization and are closely associated with the faults and are indicative of 
higher grade zones of mineralization. Sericite-chlorite alteration occurs more distal to the mineralized 
zones within the calc-silicate and schist units. Dolomitization of carbonate formations is also 
associated with hydrothermal alteration. In addition to sulfide mineralization, open fractures along the 
WEFZ and subsidiary faults have allowed for oxide formation at depth from meteoric water 
infiltration. Based on the current mine plan, approximately 35.7 Mt of ore and 130 Mt of development 
rock will be extracted from the West End pit (MGII, 2016). From the exploration database, the total 
sulfur content of the West End development rock will range from below analytical detection limits 
(0.01%) to a maximum of 6.74% (median = 0.09%). Of the 4,375 development rock intervals 
submitted for assay from West End, 84% contained detectable sulfur (i.e. above 0.01%) and 4% 
contained greater than 1% sulfur. Arsenic concentrations in West End development rock range from 
3 mg/kg to 12,800 mg/kg (median = 117 mg/kg), and antimony concentrations range from 0.0003% 
to 15.9% (median = 0.0018%) (Table 2-2). 
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Table 2-2: Statistical Summary of Arsenic, Sulfur and Antimony in Development Rock from the Midas Gold Exploration Database  

Deposit Element Units Count Mean  Median 
Standard 
Deviation 

Minimum Maximum 
Percent 
below 
LDL 

Percent 
above 
LDL 

Percent 
> 1% 

Sulfur 

Yellow 
Pine 

Sulfur % 18,078  0.55  0.40  0.50  0.01  4.79 1.6% 98.4% 18.4% 

Antimony % 18,078  0.005  0.002  0.059  0.0001  5.17 10.7% 89.3% - 

Arsenic mg/kg 18,078 1,179  579  1527  3.0 17,400 3.5% 96.5% - 

Hangar 
Flats 

Sulfur % 14,418  0.26  0.13  0.37  0.01  11.4 5.3% 94.7% 4.8% 

Antimony % 14,418  0.012  0.0016  0.36  0.0003  29.0 12.6% 87.4% - 

Arsenic mg/kg 14,418  834  211  1434  3.0  16100 9.3% 90.7% - 

West 
End 

Sulfur % 4,375  0.24  0.090  0.37  0.01  6.74 15.9% 84.1% 4.0% 

Antimony % 4,375  0.0079  0.0018  0.24  0.0003  15.9 13.8% 86.2% - 

Arsenic mg/kg 4,375  279  117  539  3.0  12800 1.8% 98.2% - 

LDL = lower detection limit   
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2.7 Surface Water Hydrology 

The study area is located within the EFSFSR, a USGS 4th order HUC (Hydrologic Unit Code) 
watershed (HUC-17060208) that drains into the Salmon River (Figure 7-1 in BC, 2017). There are 10 
major drainages in the project area: EFSFSR upstream of Sugar Creek, Rabbit Creek, Meadow 
Creek, East Fork Meadow Creek, Garnet Creek, Fiddle Creek, Midnight Creek, Hennessy Creek, 
West End Creek and Sugar Creek. The EFSFSR is the largest of these basins and the EFSFSR is a 
perennial stream that flows from south to north through the project area, and all drainages in the 
area are tributary to it. Historical mining activities have impacted the course of the EFSFSR in the 
central portion of the study area where it flows through a lake that has formed in the Yellow Pine pit. 
Flow significantly slows as it passes through the abandoned pit, allowing the pit lake to act as a large 
sediment trap. 

Numerous seeps and springs are present in the study area as a result of water in the colluvium and 
shallow bedrock coming to the surface due to changes in the thickness and/or character of the 
colluvium, glacial till, alluvium, and/or legacy mine dumps, and underlying faults in the bedrock 
causing barriers to subsurface flow (Figure 2-4; HDR, 2016; BC, 2017; SPF, 2017). 

2.8 Groundwater Hydrology 

A detailed description of groundwater hydrology in the study area is provided in the Water 
Resources Summary Report (BC, 2017) and Hydrologic Model Existing Conditions Report (BC, 
2018b) and a summary is provided below. 

Groundwater flow in the study area occurs almost entirely within the Quaternary unconsolidated 
deposits in valleys (primarily alluvium, glacial, and glaciofluvial materials, collectively referred to as 
the alluvial aquifer) and on mountainsides (glacial moraines, colluvial and landslide materials, 
referred to as overburden). Groundwater flow in these unconsolidated deposits occurs within the 
pore spaces of the materials and is generally unconfined. Groundwater in the Quaternary 
unconsolidated deposits enters as recharge from snowmelt, precipitation, and infiltration of surface 
runoff from upland areas and flow from underlying fractured bedrock (BC, 2018b). The groundwater 
in the unconsolidated deposits discharges primarily to surface streams but is also feeding wetlands, 
seeps and springs. Water discharged to seeps and springs from unconsolidated deposits sometimes 
only flows a short distance over the surface before infiltrating back into the unconsolidated materials 
(SPF, 2017). 

Additional groundwater may also contribute to the alluvial aquifer from localized permeable 
weathered zones and fractures in shallow bedrock (SPF, 2017). Flow may also occur in permeable 
geologic structures (fracture zones and faults) within deeper bedrock (SPF, 2017). These localized 
bedrock fractures are recharged from snowmelt and precipitation on mountainsides and are 
connected to bedrock fractures beneath alluvial and glacially derived unconsolidated materials in 
stream valleys (BC, 2018b). Groundwater flow in bedrock is controlled by topography and the widths 
and interconnections of fractures. The groundwater in these fractures discharges to seeps and 
springs, historical mine workings (e.g. adits) and to streams, either directly or through 
unconsolidated deposits in stream valleys (SPF, 2017). Historical mine workings also discharge 
locally to seeps and springs (BC, 2018b). 

In general, no extensive bedrock groundwater flow system has been found (SRK, 2012). 
Groundwater is locally contained in fractured bedrock along the valley bottoms and along faults, in 
isolated compartments or in connection with overlying alluvial systems. The bedrock does not form a 
distinct regional lower aquifer (BC, 2018b). 
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2.9 Water Quality 

2.9.1 Comparative Guidelines 

HDR Inc. (HDR) undertook a compilation of potentially applicable water quality criteria as part of the 
Groundwater Quality Baseline Study (HDR, 2016) and Surface Water Quality Baseline Study (HDR, 
2017). These criteria represent a combination of drinking water standards and cold-water aquatic 
criteria and are used herein as a means of providing a frame of reference for the results of the 
geochemical modeling. However, it is emphasized these criteria do not represent regulatory 
standards or permitted discharge concentrations at the site; these comparisons are provided strictly 
for context and may not necessarily be applicable for all facilities or locations. The guidelines used in 
the assessment are listed in Table 2-3.  
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Table 2-3: Water Quality Guidelines Used in the Assessment 

Parameter Units 

Idaho 
Groundwater 
Quality Guideline 
(IDAPA 58.01.11) 

Strictest Potentially-Applicable Surface Water Quality Criteria 
(HDR, 2017) 

Value Source 

pH s.u. ≥6.5 and ≤8.5* ≥6.5 and ≤9.0 
IDAPA 58.01.02 Water Quality Standards. 
(Surface Water)1 

Alkalinity mg/L as CaCO3 - >20 USEPA Freshwater Aquatic Life Criteria2 

Aluminum mg/L 0.2* 0.05 USEPA Secondary Drinking Water Standards3 

Antimony mg/L 0.006 0.0052 
IDAPA 58.01.02 Water Quality Standards. 
(Surface Water)1 

Arsenic mg/L 0.01 0.01 
IDAPA 58.01.02 Water Quality Standards. 
(Surface Water)1/Idaho Domestic Water Supply 
Use4/USEPA Drinking Water MCL5 

Barium mg/L 2 2 USEPA Drinking Water MCL5 

Beryllium mg/L 0.004 0.004 USEPA Drinking Water MCL5 

Boron mg/L - 120 
IDAPA 58.01.02 Water Quality Standards. 
(Surface Water)1 

Cadmium mg/L 0.005 0.00025 USEPA Freshwater Aquatic Life Criteria2 

Chloride mg/L 250* 230 USEPA Freshwater Aquatic Life Criteria2 

Chromium, total mg/L 0.1 0.1 USEPA Drinking Water MCL5 

Copper mg/L 1.3 0.009 USEPA Freshwater Aquatic Life Criteria2 

Cyanide, total mg/L 0.2 0.0052 Idaho Criteria for Aquatic Life1 

Cyanide, WAD mg/L - 0.0052 
Idaho Criteria for Aquatic Life1/USEPA 
Freshwater Aquatic Life Criteria2 

Iron mg/L 0.3* 0.3 USEPA Secondary Drinking Water Standards3 

Fluoride mg/L 4 2 USEPA Secondary Drinking Water Standards3 

Lead mg/L 0.015 0.0025 
IDAPA 58.01.02 Water Quality Standards. 
(Surface Water)1/USEPA Freshwater Aquatic 
Life Criteria2 

Manganese mg/L 0.05* 0.05 USEPA Secondary Drinking Water Standards3 

Mercury mg/L 0.002 0.000012 
IDAPA 58.01.02 Water Quality Standards. 
(Surface Water) 

Molybdenum mg/L - 0.6 
IDAPA 58.01.02 Water Quality Standards. 
(Surface Water)1 

Nickel mg/L - 0.052 
IDAPA 58.01.02 Water Quality Standards. 
(Surface Water)1/USEPA Freshwater Aquatic 
Life Criteria2

Nitrate + nitrite mg/L 10 - USEPA Drinking Water MCL5 

Selenium mg/L 0.05 0.005 
IDAPA 58.01.02 Water Quality Standards. 
(Surface Water)1/USEPA Freshwater Aquatic 
Life Criteria2 

Silver mg/L 0.1* 0.0032 USEPA Freshwater Aquatic Life Criteria2 

Total Dissolved Solids mg/L 500* 500 USEPA Secondary Drinking Water Standards3 

Sulfate mg/L 250* 250 USEPA Secondary Drinking Water Standards3 

Thallium mg/L 0.002 0.000017 
IDAPA 58.01.02 Water Quality Standards. 
(Surface Water)1 

Vanadium mg/L - 0.835 
IDAPA 58.01.02 Water Quality Standards. 
(Surface Water)1 

Zinc mg/L 5* 0.12 
IDAPA 58.01.02 Water Quality Standards. 
(Surface Water) /USEPA Freshwater Aquatic 
Life Criteria2 

From BC, 2017 

'-' indicates no guideline for parameter 
* Indicates secondary guideline 

1 IDAPA 58.01.02 Water Quality Standards. (Surface Water) (IDAPA, 2017)   
2 US EPA National Recommended Water Quality Criteria for Aquatic Life, https://www.epa.gov/wqc/national-recommended-
water-quality-criteria-aquatic-life-criteria-table    
3 US EPA National Primary Drinking Water Regulations, Secondary Standards, https://www.epa.gov/dwstandardsregulations   
4 IDAPA 58.01.02 Section 210, Numeric Criteria for Toxic Substances for Waters Designated for Domestic Water Supply Use, 
https://adminrules.idaho.gov/rules/2012/58/0102.pdf   
5 US EPA National Primary Drinking Water Standards, https://www.epa.gov/dwstandardsregulations  
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2.9.2 Existing Groundwater Quality 

A groundwater quality baseline study has been conducted by HDR (HDR, 2016), which included 
quarterly monitoring for a network of 19 alluvial and 12 bedrock monitoring wells. The groundwater 
quality monitoring was initiated in September 2012 and is ongoing. Data collected between 
September 2012 and March 2016 are used for the purpose of this study. Figure 2-3 shows the 
groundwater monitoring locations in relation to the proposed mine facilities.  

The groundwater baseline monitoring demonstrates that major ion chemistry varies across the 
Project area and in some cases temporally in specific monitoring wells. The majority of alluvial wells 
have a major ion chemistry dominated by calcium-bicarbonate. However, alluvial wells located in 
proximity and/or downstream of historical mining features and/or mineralized areas have a 
predominantly calcium-sulfate water chemistry. Shallow bedrock wells are typically characterized by 
a calcium-bicarbonate water type, whereas the deeper bedrock wells located within alaskite and 
quartz monzonite bedrock can be classified as sodium-bicarbonate type waters. Sulfate 
concentrations are variable within the Project area and are highest in aquifers adjacent to historical 
mine facilities (BC, 2017).  

Most parameters are below Idaho Groundwater Quality guidelines (IDAPA 58.01.11) in baseline 
groundwater. The main exceptions are antimony (total and dissolved), arsenic (total and dissolved) 
and iron (total), which exceeded IDAPA 58.01.11 water quality standards in over 50% of the 
samples. In addition, pH, aluminum (total) and manganese (total and dissolved) exceeded the 
IDAPA 58.01.11 guidelines for between 25% and 50% of the samples. Aluminum (dissolved), 
beryllium (total), chromium (total), iron (dissolved), lead (total), TDS and sulfate occasionally 
exceeded IDAPA 58.01.11 guidelines during the various sample rounds.  

According to HDR (2016), mercury has historically been a parameter of concern due to nearby 
mercury mineralization; however, mercury was not observed to exceed the guidelines during the 
baseline sampling at any of the monitoring locations. 

Based on the findings of the Groundwater Quality Baseline Study (HDR, 2016), antimony and 
arsenic were identified as the key constituents of interest (COIs) in groundwater (BC, 2017). COIs 
are constituents that have been detected at concentrations above water quality criteria in more than 
10% of the samples analyzed. Mercury, although a COI in surface water, is not detected above the 
groundwater standard in either the alluvial or bedrock aquifer and is thus not considered a key 
groundwater COI (BC, 2017). Secondary COIs in groundwater are pH, aluminum, iron and 
manganese. The secondary COIs typically have lower frequencies of detection above water quality 
criteria, and are not as widespread in the study area as arsenic and antimony (BC, 2017). 

2.9.3 Existing Surface Water Quality 

Streams within the Project area are within the South Fork Salmon River (SFSR) sub-basin. Table 2-4 
summarizes the current designated beneficial uses and causes of impairment for each surface water 
body within the mining area. Nine out of eleven of the waterbodies are classified as “303(d) listed” 
indicating that they are currently recorded as impaired water. Figure 2-4 shows the surface water 
monitoring locations in relation to the proposed mine facilities. HDR conducted a baseline surface 
water quality monitoring program, involving monthly sampling and analysis of stream waters and 
quarterly sampling and analysis of seeps and adits (HDR, 2017). The surface quality monitoring was 
initiated in April 2012 and is ongoing. Data collected between April 2012 and March 2016 are used 
for the purpose of this study. 

From the baseline monitoring program, total and dissolved concentrations of antimony and arsenic 
exceeded the strictest surface water quality criteria in over 50% of the samples. The most stringent 
guidelines for these parameters are the Idaho standards for domestic supply use as a limit for 
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human consumption of water (IDAPA 58.01.02). Antimony and arsenic concentrations were greatest 
in the natural seeps and adit seeps plus in the EFSFSR. Total and dissolved values for antimony 
were similar indicating that most antimony occurs in the dissolved fraction. Arsenic concentrations 
showed greater variation between total and dissolved concentrations; for the seeps and adit seeps 
the majority of the arsenic occurred in the total (i.e. suspended) fraction (indicating potential for 
metals loading to sediments), whereas other locations showed similar total and dissolved arsenic 
concentrations. Generally, concentrations of antimony and arsenic for seeps can be one to two 
orders of magnitude greater than other surface water sampling sites. In-stream results varied 
spatially with most upstream localities consistently below guidelines for antimony and arsenic while 
concentrations and the number of exceedances increased further downstream. Concentrations were 
typically lowest during the spring snowmelt when flow rates were highest; most exceedances 
occurred during low flow conditions.  

Total aluminum and total mercury concentrations exceeded surface water criteria for between 25% 
and 50% of the samples. The strictest water quality standard for mercury is the chronic criterion for 
aquatic life (IDAPA, 2008). Mercury results varied quite significantly between total and dissolved 
concentrations with most of the dissolved concentrations falling below guideline values. Higher 
concentrations of total mercury mostly coincided with high flow rates during the spring snowmelt. 
The strictest guideline for aluminum is set by the US EPA as non-mandatory because quantities are 
not considered detrimental to human health at these levels (USEPA 2009).  

Alkalinity, aluminum (dissolved), copper (total), cyanide (total), iron (dissolved), lead (total), selenium 
(total and dissolved), TDS, sulfate, thallium (total) and zinc (total) only occasionally exceeded the 
strictest water quality standard throughout the various sampling events. 

Based on the findings of the Surface Water Quality Baseline (HDR, 2017), antimony, arsenic and 
mercury are considered the key COIs in surface water (BC, 2017). Arsenic is the most widespread of 
the key COIs and in-stream concentrations generally increase along the flow path from Meadow 
Creek in the south to the EFSFSR downstream of Sugar Creek in the north (BC, 2017). Antimony 
concentrations in surface water show a slightly different distribution compared to arsenic, with 
elevated concentrations typically beginning in the EFSFSR below Meadow Creek. Antimony also 
shows more seasonal variability than arsenic. Mercury concentrations in surface water show a 
different distribution compared to either arsenic or antimony, with the highest mercury concentrations 
occurring in samples collected from Sugar Creek both upgradient and downgradient of where West 
End Creek enters Sugar Creek. This is consistent with the findings of USGS (2015), which 
demonstrated that 98% of the estimated total mercury load transported downstream of the study 
area is attributable to Sugar Creek, as a result of tailings deposited near the Cinnabar Mine on 
Cinnabar Creek. 

Near-neutral pH measurements in adit seeps supports the results of the geochemical 
characterization program (Section 3) that demonstrate acid rock drainage is not a significant concern 
in the Project area, which supports the findings of the geochemistry baseline study (SRK, 2017b). 
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Table 2-4:  Summary of Current Watercourses within the Mine Area 

NHD Waterbody1 
Designated 
Beneficial Uses2 

IDEQ   Status2 
Cause of 
Impairment2 

DEQ Category2 

East Fork South 
Fork Salmon River 
3rd order 

COLD, DWS, SS Not supporting Antimony, arsenic 
303(d) listed 
Category 5 

East Fork South 
Fork Salmon River 
1st and 2nd order 

COLD, DWS, PCR, 
SS 

Not supporting Arsenic 
303(d) listed 
Category 5 

Unnamed tributary 
to EFSFSR (Rabbit 
Creek) 

COLD, DWS, PCR, 
SS 

Not supporting Arsenic 
303(d) listed 
Category 5 

Meadow Creek 
COLD, DWS, PCR, 
SS 

Not supporting Arsenic 
303(d) listed 
Category 5 

Garnet Creek 
COLD, DWS, PCR, 
SS 

Not supporting Arsenic 
303(d) listed 
Category 5 

Fiddle Creek 
COLD, DWS, PCR, 
SS 

Not supporting Arsenic 
303(d) listed 
Category 5 

Midnight Creek 
COLD, DWS, PCR, 
SS 

Not supporting Arsenic 
303(d) listed 
Category 5 

Unnamed tributary 
to EFSFSR 
(Hennessy Creek) 

COLD, DWS, PCR, 
SS 

Not supporting Arsenic 
303(d) listed 
Category 5 

West End Creek COLD, SS Fully supporting - Category 2 

Sugar Creek (3rd 
order Cane Creek 
to mouth) 

COLD, PCR, SS Not supporting Arsenic, mercury 
303(d) listed 
Category 5 

Salt Creek 
COLD, DWS, PCR, 
SS 

Fully supporting - Category 2 

  

Source:  BC 2017 

 

1 National Hydrography Dataset (NHD) water body Proper Name. Parenthesized names are unofficial but locally common 
names included for clarity 

2 Status and causes from 2014 Integrated Report   (Idaho Department of Environmental Quality 2014). COLD = cold water 
communities; SS = salmonid spawning; PCR = primary contact recreation; DWS = drinking water supply; SCR = secondary 
contact recreation 
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Figure 2-3: Groundwater Quality Monitoring Locations and Proposed Mine Facilities 
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Figure 2-4: Surface Water Monitoring Locations and Proposed Mine Facilities 
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3 GEOCHEMICAL CHARACTERIZATION SUMMARY 

SRK is currently conducting a geochemical characterization program as part of the planning and 
impact assessment for the Project. Geochemical testing of mine waste materials provides a basis for 
assessment of the potential for acid rock drainage and metal leaching (ARDML), prediction of 
contact water quality (i.e. surface water and groundwater that comes into contact with development 
rock, pit walls, or tailings), and evaluation of options for design, construction, and closure of the mine 
facilities. This work was designed to support the next phase of the Project’s potential advancement, 
including environmental assessment and permitting, and included two phases of characterization, as 
summarized in Sections 3.1 and 3.2. 

3.1 Phase 1 

Phase 1 of the geochemical characterization study involved the collection and analysis of a 
combined total of 704 samples representative of development rock, ore and mill tailings for static 
geochemical testing, with 17 of these samples being submitted for kinetic testing. This also included 
an assessment of historical mining wastes from the SODA and Bradley waste rock and tailings 
material. The resulting dataset contains samples representative of both existing (i.e. historical) mine 
wastes in the Stibnite district and materials that will be extracted during the Project.  

The methodology and findings of the Phase 1 geochemical characterization program are presented 
in the Stibnite Gold Project Baseline Geochemical Characterization Report (SRK 2017b), and a 
summary is provided below. 

The static test methods used for the Phase 1 geochemical characterization program included: 

 Multi-element analysis using four-acid digest and inductively coupled plasma (ICP) analysis to 
determine total metal and metalloid chemistry for 48 elements; 

 Acid Base Accounting (ABA) with sulfur speciation by hot water, hydrochloric acid, and nitric acid 
extraction;  

 Net Acid Generating (NAG) test that reports the final NAG pH and final NAG value after a two-
stage hydrogen peroxide digest; and 

 Nevada Meteoric Water Mobility Procedure (MWMP). 

These static tests were selected to address total acid generation or neutralization potential of the 
samples and concentration of constituents in leachates derived from the material. However, these 
static tests do not consider the temporal variations that may occur in leachate chemistry as a result 
of long-term changes in oxidation, dissolution and desorption reaction rates.  

To address these factors, kinetic testing was carried out according to ASTM D-5744-13e1 
methodology as part of the geochemical characterization program and included 14 humidity cell tests 
(HCTs) conducted on development rock and three HCTs conducted on leached and neutralized ore 
from the SODA. The development rock and spent ore Phase 1 HCTs were operated for 144 weeks 
and 116 weeks, respectively, before being terminated with approval from the USFS. Cell HC-5 
(schist from the West End deposit) was continued to week 184 before being terminated with USFS 
approval. 

Results from the Phase 1 geochemical characterization program that are applicable to the numerical 
water quality predictions are summarized as follows: 

 Development rock associated with the Project has a low potential to generate acid or leach 
metals and metalloids from freshly mined rock, with the exception of arsenic, antimony and 
aluminum. 

 Kinetic testing of development rock showed circum-neutral to moderately alkaline conditions for 



SRK Consulting 
Stibnite Gold Project Proposed Action SWWC Model Page 25 
 

RG/AP/RB Stibnite_Proposed_Action_SWWC_Modeling_Report_200900_07_RW_20180730 July 2018 

all cells. There was minimal evidence of net acid generation in the cells and all samples still had 
between 79% and 99% of the original neutralizing potential remaining at week 144/184. 
Mineralogical assessment indicated minimal evidence of sulfide oxidation in the cells over this 
period.  Despite these circum-neutral conditions, a number of constituents were mobilized from 
the cells, including arsenic, antimony, aluminum, manganese, selenium and sulfate. Most likely, 
this reflects flushing of secondary salts as well as minimal oxidation of sulfides. 

 Sulfide oxidation rates are low owing to the encapsulation of sulfides in quartz and muscovite. 
The euhedral sulfide habit also contributes to environmental mineral stability. 

 West End samples generally show an overall lower potential for acid generation in comparison to 
Hangar Flats and Yellow Pine samples due to lower sulfide sulfur concentrations, the presence 
of neutralizing carbonate rocks, and quartzites with a low susceptibility for pervasive sulfidation. 

 Materials that have been exposed to oxidation and weathering at surface for several decades 
are characterized by lower neutralizing potential than fresh core rock. However, there has been 
no development of net acidic conditions (such as precipitation of acidic salts on material 
surfaces) and net acidic conditions have not developed. This behavior supports the geochemical 
predictions made for development rock, and indicates that most of future development rock 
generated by the Project is likely to have a low to negligible potential for acid generation. 

 Samples of ore grade material that have been exposed to weathering and oxidation processes at 
the surface show neutralization potential has been consumed over time and these samples have 
a higher potential for acid generation in comparison to samples of development rock consisting 
of the same lithology. Despite this higher potential for acid generation, net acid conditions have 
not developed within the Project area.  

 A higher potential for ARDML was observed for the ore grade samples from existing pit walls 
within the Yellow Pine Pit in addition to ore grade intrusive material within the future proposed 
Hangar Flats and Yellow Pine pits. This relates to the higher sulfide content and lower 
neutralizing potential of this material.  

 Despite the generally low acid generating potential, there is the potential for arsenic and 
antimony mobilization under basic pH conditions. In general, West End samples show a lower 
potential for release of arsenic and antimony in comparison to the Hangar Flats and Yellow Pine 
deposits.  

 Based on MWMP testwork results conducted on 33 core samples and 13 surface samples, 
aluminum, antimony, arsenic, copper, iron and manganese were mobilized at concentrations that 
exceed Idaho water quality standards. Other constituents that were occasionally elevated above 
the standards include beryllium (2 samples), cadmium (2 samples), nickel (1 sample), and 
sulfate (2 samples). In general, aluminum, arsenic and antimony release is greater under 
alkaline pH conditions.   

 Two of the HCTs were predicted to be potentially acid generating from the static ABA testing 
data and both cells maintained neutral conditions in the HCT after 144 weeks of testing despite 
sulfide sulfur concentrations greater than 1% (by weight).  The results do not preclude that acid 
generation will occur but indicate there is a significant delay. This is supported by data from 
legacy facilities in the project area that remain circum-neutral even after exposure at the surface 
for several decades. 

 Arsenic leaching is a potential concern for almost all development rock, owing to widespread 
elevated concentrations in the rock and leachability indicated by testwork.  
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3.2 Phase 2 

Following submission of the Phase 1 Geochemical Baseline report (SRK, 2017b), the estimated 
proportions/masses of individual lithologies that will be extracted by the Project were refined, and a 
second phase (Phase 2) of HCTs was initiated on eight samples. The Phase 2 cells were selected to 
address data gaps in the granite, intrusive, carbonate, breccia and gouge materials. The 
methodology used for the Phase 2 HCTs is consistent with the Stibnite Gold Project Phase 2 
Geochemical Characterization Work Plan submitted to the USFS on November 9, 2017 (SRK, 
2017c). 

The Phase 2 HCTs were initiated in February 2017 and are ongoing. At the time of writing, 
laboratory data (pH, EC, sulfate, iron, alkalinity) are available through week 63 (HC-18, HC-19 and 
HC-20), week 61 (HC-21, HC-22, HC-23 and HC-24) or week 28 (HC-25) and metals analysis 
results are available through weeks 60/60/28. For the numerical modeling, the Phase 1 HCT results 
through week 144 and the Phase 2 HCT results through Week 48 were used to calculate source 
term chemistry (Section 4.5.1).  

The methodology and preliminary findings of the Phase 2 HCT program are presented in the Stibnite 
Gold Project Phase 2 Humidity Cell Testing Update Report (SRK 2018a), and a summary is provided 
below. 

 The Phase 2 HCTs have produced circum-neutral to moderately alkaline leachates throughout 
the HCT testwork and have shown generally very low levels of base metal release. However, 
arsenic, antimony, aluminum and manganese are consistently mobilized under the circum-
neutral conditions at concentrations above the Idaho water quality standards. In addition, sulfate, 
TDS, copper, cadmium and zinc are occasionally elevated above their respective water quality 
criteria.  

 All of the Phase 2 HCTs have greater than 90% of their original neutralizing potential remaining 
at the time of writing, demonstrating that there is still significant acid buffering capacity available 
in the materials and that acid generation is inhibited. Furthermore, the rate of NP depletion is 
very slow, such that in excess of 1,000 weeks of testing may be required before the NP is 
completely consumed in the samples. As such, none of the HCTs are expected to generate acid 
within a reasonable timeframe of testing. This is supported by data from legacy facilities in the 
project area that remain circum-neutral even after exposure at the surface for several decades. 

 The effluent pH and metal release from the Phase 2 HCTs are comparable to the Phase 1 
HCTs, despite the higher initial sulfide content and lower NP for the two samples that were 
selected to represent PAG development rock material. 

3.3 Development Rock ARD Potential Classification 

Based on the geochemical characterization program completed for the Project, the neutralization 
potential ratio (NPR) has been identified as the main diagnostic indicator of acid generation potential. 

NPR is the ratio of neutralization potential (NP) to acid potential (AP) where NP is determined by the 
Nevada Sobek method and AP is determined from sulfide content. Development rock was grouped 
into two material types based on NPR including: 

1. Non-acid generating (Non-PAG) – material with an NPR greater than 1.5; and 

2. Potentially acid generating (PAG) – material with an NPR less than or equal to 1.51. 

                                                 
1 An NPR cut-off of 1.5 to define PAG is more conservative than the Global Acid Rock Drainage Guide (INAP, 2014), and 

the MEND Prediction Manual for Drainage Chemistry from Sulfidic Geologic Materials (MEND, 2009), which define a 
PAG cut-off of 1. 
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Development rock classification according to ARD potential (i.e. NPR) does not address potential for 
arsenic and antimony leaching which can occur under basic or acidic conditions. However, arsenic 
and antimony mineralization in the deposits are spatially associated with sulfide mineralization and 
classification based on NPR appropriately segregates materials with higher potential for leaching of 
these constituents. Due to the uncertainty of the PAG cut-off (owing to the fact none of the HCTs 
generated acid), this variable will be addressed in the uncertainty analysis. However, since no HCTs 
that were classified as PAG (based on an NPR cut-off of 1.5) have generated acidic conditions, an 
NPR of 1.5 is a conservative estimation of PAG material.  

3.4 PAG Estimation 

An extensive exploration database is available for the Project that includes multi-element data for 
every core interval assayed for gold. Multi-element analysis was completed using a four-acid digest 
and ICP analysis to determine total chemistry for 48 elements (ALS Minerals Method ME-MS61m). 
The results of the characterization program indicate that total calcium and magnesium 
concentrations from the multi-element analysis can be used to calculate NP, and total sulfur from the 
multi-element analysis can be used to calculate AP. These surrogate AP and NP values provide an 
estimate of acid generation potential that can be incorporated into the development rock block model 
for the Project.  

A comparison of total sulfur from the multi-element analysis to total sulfur content from the modified 
Sobek ABA tests (i.e. by Leco analysis) shows there is a good correlation between the results for 
these two methods (Figure 3-1). This correlation suggests the total sulfur concentration from the 
exploration database provides a good proxy of acid generation for the Project. As a result, total sulfur 
concentration from the exploration database can be used to calculate a surrogate AP (APsurr) using 
the regression equation below (Equation 1) for all modeled solids in the geologic block model 
(‘GeoSolids’). Carbonate units were not included in this evaluation as they are assumed to be non-
PAG. 

[Equation 1]    APsurr= (0.077*Total Sulfurmulti-element analysis (wt%)+0.0037)*31.25 

Carbonate minerals are typically the main source of NP in the deposit, and calcium and magnesium 
concentrations from the multi-element analysis can provide an indication of the carbonate content 
and allow an estimate of neutralization potential. For the Stibnite dataset, surrogate NP values 
calculated from total calcium and magnesium were compared to NP values determined by the 
modified Sobek method (Figure 3-2). This comparison shows that the NP from these two methods 
are weakly correlated. This correlation is controlled by alteration, where some portions of the deposit 
contain appreciable calcium as plagioclase feldspar resulting in an overestimate of NP since silicate 
minerals do not provide significant buffering capacity. Therefore, in order to calculate a surrogate NP 
(NPsurr) from total calcium and magnesium concentrations, a regression equation was applied to the 
calculation of NP. Separate regressions were developed for each GeoSolid as shown in Table 3-1 to 
maximize the correlation between the measured NP and the corresponding surrogate NP. Within 
Midas Gold’s block model, the total sulfur, calcium and magnesium concentrations were estimated 
across the deposit using ordinary kriging or inverse distance interpolation from composited drillhole 
assay intervals.  These concentrations were used to calculate surrogate AP and NP value for each 
block within the model. From the surrogate AP and NP values, an NPR value was then assigned to 
each block. 
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In order to differentiate between PAG and non-PAG development rock, a site-specific NPR cut-off 
was developed based on the results of the Phase 1 HCT program and the relative rates of acid 
generation and neutralization in the samples. A graph showing the relative rates of acid generation 
(sulfate release) and carbonate generation (calcium+magnesium) is shown in Figure 3-3. The rate of 
carbonate generation over sulfate generation (i.e., calcium+magnesium/sulfate) represents the 
apparent NPR. For the sample with the highest sulfide oxidation rate (as indicated by the highest 
sulfate release), the apparent NPR value is greater than 2, indicating a site-specific NPR cut-off of 
around 2 is appropriate. To be conservative, a site-specific NPR cut-off of 1.5 was chosen to 
estimate PAG quantities for the purposes of the modeling. Uncertainty analysis on the PAG cut-off 
will be completed.  

The tonnage of PAG development rock was calculated for each material type (i.e. geologic solid) 
from the block model for each deposit and using an NPR cut-off of 1.5. In addition, a development 
rock schedule was developed by Midas Gold that provides the tonnage of development rock that will 
be placed in each facility during the life of mine (LOM).  Based on this information, PAG 
development rock is estimated to be less than 4% of the total development rock tonnage that will be 
generated during LOM. Furthermore, the rate at which PAG material will be extracted from the pits is 
fairly consistent throughout the life of mine, as shown on Figure 3-4, and never exceeds 15% of the 
development rock mined from each facility during any one year.  

The greatest amount of PAG will be generated during years 2 through 7 of the operation (Figure 
3-4). For the most part, PAG development rock will be effectively mixed with the surrounding non-
PAG development rock and will produce a desirable blend to negate the potential reactivity of the 
PAG rock. For those years where a greater amount of PAG development rock is being mined, the 
material could be dispersed on the DRSF to produce a well-mixed blend. The Yellow Pine Pit will be 
backfilled with non-PAG development rock.   

 

Figure 3-1: Scatter Plot showing Correlation between Total Sulfur from Leco Analysis and 

Total Sulfur from ICP Multi-Element Analysis 
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Figure 3-2: Scatter Plot showing Correlation between Modified Sobek NP and NP from ICP 

Multi-Element Analysis  

 
Figure 3-3: Scatter Plot showing Sulfate Release vs. Apparent NPR  
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Figure 3-4: PAG Distribution by Year 
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Table 3-1: Summary of NP Regressions by Geo-Solid 

Deposit GeoSolid NP Surrogate Equation 
Correlation 
Coefficient 

(r2) 

West End  

Carbonate1 None applied. Assumed to be non-PAG -- 

Calc-Silicate2 NPSurr= 10^-1.677*((ICPCa(%)*(1000/40.1)+ICPMg(%)*(1000/24))^1.61 0.88 

Quartzite3 NPSurr = 0.9433*((ICPCa(%)*(1000/40.1)+ICPMg(%)*(1000/24))-10.24 0.93 

Quartz Pebble 
Conglomerate 

NPSurr = 0.9433*((ICPCa(%)*(1000/40.1)+ICPMg(%)*(1000/24))-10.24 0.93 

Stibnite Stock NPSurr = 0.9433*((ICPCa(%)*(1000/40.1)+ICPMg(%)*(1000/24))-10.24 0.93 

Unassigned  NPSurr = 0.9433*((ICPCa(%)*(1000/40.1)+ICPMg(%)*(1000/24))-10.24 0.93 

Yellow 
Pine/Hanger 
Flats  

Calc-Silicate2 NPSurr = 10^-1.677*((ICPCa(%)*(1000/40.1)+ICPMg(%)*(1000/24))^1.61 0.88 

Quartzite3 NPSurr = 0.9433*((ICPCa(%)*(1000/40.1)+ICPMg(%)*(1000/24))-10.24 0.93 

Intrusive4 NPSurr = 1.084*(ICPCa(%)*(1000/40.1)-4.58 0.77 

Granite NPSurr = 0.9433*((ICPCa(%)*(1000/40.1)+ICPMg(%)*(1000/24))-10.24 0.93 

Idaho Batholith NPSurr = 0.9433*((ICPCa(%)*(1000/40.1)+ICPMg(%)*(1000/24))-10.24 0.93 

MCFZ NPSurr = 0.9433*((ICPCa(%)*(1000/40.1)+ICPMg(%)*(1000/24))-10.24 0.93 

Unassigned  NPSurr = 1.084*(ICPCa(%)*(1000/40.1)-4.58 0.77 
1 Carbonate units include Fern Marble, Fern Marble in fault, Hermes Marble, Hermes Marble in fault, Middle Marble  

2 Calc-silicate units include Lower Calc Silicate, Lower Calc Silicate in fault, Upper Calc Silicate  

3 Quartzite includes Upper Quartzite, Lower Quartzite, Quartzite - Schist and Quartzite - Schist in Fault  

4 Intrusive includes Quartz monzonite, Alaskite, Center Yellow Pine, Yellow Pine Country Rock and Hidden Fault  
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4 DRSF MODELING 

4.1 DRSF Conceptual Model and Approach 

Source terms have been developed for the Fiddle, Hangar Flats and West End DRSFs. The general 
numerical approach is to quantify net solute concentrations in contact waters that will potentially run 
off the surface of the facilities or seep from the base of the facilities, either as toe seepage or as 
recharge to groundwater, and to predict the likely solute concentrations in the underlying 
groundwater. The methodology used for the DRSF modeling is consistent with the Geochemical 
Modeling Work Plan (SRK, 2017a). 

Water quality predictions for the DRSFs have been made for each year of operations in addition to 
one post-closure scenario representing average post-closure conditions. Only one post-closure 
scenario is required because the conditions are not expected to change for the DRSFs after 
reclamation and closure activities are complete. However, a range of climate conditions were 
evaluated for all operational scenarios to capture the range of results under average precipitation, 
below average precipitation and above average precipitation conditions (BC, 2018a; 2018c).  

Conceptual models for the Fiddle, Hangar Flats and West End DRSFs are shown on Figure 4-1, 
Figure 4-2 and Figure 4-3, respectively. These have been developed using the following estimates 
and assumptions derived from the Midas Gold exploration database, PFS resource model (M3, 
2014), PRO mine plan (MGII, 2016), Project site-wide water balance (BC 2018a), best available data 
and modeler judgment. Further details regarding the inputs and assumptions are provided in 
Sections 4.1 to 4.8. 

 An estimate of the proportion of each lithology (both PAG and non-PAG) that will be produced 
during mining operations and deposited in the DRSFs has been made from the PFS resource 
model and geologic modeling completed by Midas Gold: 

o The Hangar Flats DRSF will contain 81.2 Mt of development rock, comprising 49.9 Mt 
(61%) of non-PAG development rock from the Hangar Flats pit, 26.5 Mt (33%) of non-PAG 
development rock from the Yellow Pine pit and 4.79 Mt (6%) of PAG development rock 
from both Hangar Flats and Yellow Pine pits. Directly adjacent to the Hangar Flats DRSF 
will be the TSF embankment, which will contain 60.7 Mt of development rock, comprising 
31.4 Mt (52%) of non-PAG development rock from the Yellow Pine pit, 23.1 Mt (38%) of 
non-PAG development rock from the Hangar Flats pit, 0.6 Mt of non-PAG development 
rock from the West End pit (1%) and 5.8 Mt (9%) of spent ore from SODA. 

o The West End DRSF will contain 25.1 Mt (99.4%) of non-PAG development rock and 
0.14 Mt (0.6%) of PAG rock that will be sourced entirely from the West End pit. 

o The Fiddle DRSF will contain 68.2 Mt of development rock, comprising 56.9 Mt (83%) of 
non-PAG development rock from the Yellow Pine pit, 4.8 Mt (7%) of non-PAG development 
rock from the West End pit and 6.47 Mt (10%) of PAG development rock from both Hangar 
Flats and Yellow Pine pits. 

o The Yellow Pine pit will be backfilled with approximately 111.4 Mt non-PAG development 
rock from the Hangar Flats pit (10.7% of the total) and non-PAG development rock from the 
West End pit (89.3% of the total). This is discussed further in Section 7.2. 

 A site-specific NPR cut-off of 1.5, calculated using the results from the Phase 1 geochemical 
characterization and HCT program), is used to differentiate between PAG and non-PAG 
development rock (SRK, 2017a; SRK, 2017b). An NPR cut-off of 1 is typically applied to define 
PAG material (INAP, 2014; MEND, 2009); therefore, the proposed site-specific NPR cut-off of 
1.5 is a more conservative estimate of PAG material. Uncertainty analysis will ultimately be 
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conducted for a range of NPR values to determine the effect of this PAG cut-off on the 
predictions (see Section 9.6.3). 

 Active ‘blending’ of the development rock during operations is not proposed, and each lithology 
within the DRSFs will have similar physical characteristics in terms of grain size distribution and 
fracture density. This is a simplifying assumption that is being made for the modeling effort. 

 The primary source of contact water is assumed to be rainwater and snowmelt. In the absence 
of any site-specific rainwater chemistry, the chemistry of representative rainwater has been 
obtained from monthly monitoring carried out between 1984 and 2006 at the Smiths Ferry 
Meteorological Station, Valley County, Idaho, approximately 55 miles from Stibnite (NADP, 
2015), which is considered the best representation of rainwater chemistry in the area.   

 Representative leachate chemistries for the PAG and non-PAG development rock have been 
obtained from site-specific HCTs from the Phase 1 and Phase 2 geochemical characterization 
programs (SRK, 2017b; 2018a), scaled to field conditions. The method for scaling laboratory 
data to field conditions is outlined in Section 4.6. 

 Outflows from the DRSFs consist of runoff and toe seepage that is generated from infiltration at 
the surface. The top portion of the DRSFs is assumed to not generate runoff due to the relatively 
flat top slope and coarseness of the DRSF materials, and it is assumed that all precipitation that 
falls on the top of the DRSFs will infiltrate. The side slopes of the DRSFs are assumed to 
generate runoff due to the steep angle of the facilities and allow some infiltration due to the 
coarseness of the materials (BC, 2018a).  

 The Fiddle and West End DRSFs will be constructed within steep valleys with exposed bedrock 
and little alluvium under the footprint of the facilities. The SWWB (BC, 2018a) assumes that 50% 
of precipitation that infiltrates these facilities will recharge the underlying groundwater and 50% 
will report as toe seepage. The Hangar Flats DRSF will be constructed in the bottom of Meadow 
Creek valley. Any precipitation infiltrating the Hangar Flats DRSF is assumed to recharge 
groundwater, and none of this will report as toe seepage. 

 At closure, the DRSFs will be regraded to promote positive drainage and a growth media cover 
will be established on the facilities. Any surface runoff from the facilities will only contact the 
growth media cover and will not encounter the underlying development rock. As such, post-
closure runoff from the facilities can be represented by rainwater chemistry from NADP (2015). 
In addition, the surface streams that are re-established across the facilities will be underlain by 
synthetic liners; therefore, surface water from those channels will not come into contact with the 
underlying DRSF material.     

 The water balance for the Fiddle DRSF shows that there will be inflow of groundwater at the 
base of the facility (BC, 2018a). This water will move through a drain in the valley bottom at the 
base of the facility and will discharge at the toe of the DRSF. The drain layer will be constructed 
using non-PAG material that is geochemically inert. This water will have minimal contact with 
development rock within the facility, however, it will mix with water that has infiltrated the facility 
and discharge as toe seepage.  

 Precipitation that infiltrates the DRSFs has the potential to recharge to groundwater. This water 
will interact with groundwater in the uppermost 32.8 feet (10 meters) of the aquifer beneath the 
footprint of the facility (JSAI, pers. comm, 2016; SRK, 2017a). The aquifers below the DRSFs 
consist of a mixture of fractured bedrock and alluvium. Specific yields within these units are 
assumed to be 1% and 10% for the bedrock and alluvium, respectively (JSAI, pers. comm.).  

 The residence time in the aquifer (i.e. of any precipitation that infiltrates the DRSFs and 
recharges groundwater) is assumed to be short and on the order of one month to a few months 
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at most (JSAI, pers. comm., 2016; SRK, 2017a).  In the case of Hangar Flats and West End 
DRSFs, this water will quickly report to the adjacent pits. Recharge to groundwater from Fiddle 
DRSF will report to surface water and the alluvial aquifer in the lower Fiddle Creek valley and 
then to the EFSFSR. 

 Any infiltration recharging to groundwater will migrate directly to the water table and no 
allowance for solute attenuation has been accounted for along the flow path. Oxidation is 
minimal in the bedrock, therefore there are likely to be minimal iron oxides to provide adsorption 
surfaces for solutes to attenuate. Furthermore, the shallow groundwater in the project area 
means that the flow path to groundwater will be extremely short, thereby limiting the potential for 
attenuation in the vadose zone. The flux of groundwater beneath the DRSFs is incorporated into 
the geochemical model by accounting for the volumes of groundwater that move through the 
groundwater system beneath each DRSF on an annual basis (SRK, 2017a).  

 
Figure 4-1: Fiddle DRSF Conceptual Model 

 



SRK Consulting 
Stibnite Gold Project Proposed Action SWWC Model Page 35 
 

RG/AP/RB Stibnite_Proposed_Action_SWWC_Modeling_Report_200900_07_RW_20180730 July 2018 

 
Figure 4-2: Hangar Flats DRSF Conceptual Model 

 
Figure 4-3: West End DRSF Conceptual Model  
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4.2 DRSF Model Data Sources 

The data sources for the DRSF geochemical model inputs are listed in Table 4-1. More detailed 
information on these inputs is provided in the following sections.  

Table 4-1: DRSF Model Data Sources 

Component Source Details 

Water balance 
Site-Wide Water Balance 
Proposed Action Report (BC, 
2018a)  

A water balance for the DRSFs has been developed for 
operational and closure scenarios using available site 
data. This provides details of average annual 
infiltration, runoff, toe seepage and recharge to 
groundwater for each of the DRSFs. 

Development 
rock tonnages 

Midas Gold PRO Mine Plan 
development rock schedule 
(MGII, 2016) 

Development rock tonnages for each of the DRSFs 
have been obtained from the Midas Gold PRO Mine 
Plan development rock schedule. This assumes that 
the Hangar Flats DRSF will contain 81.2 Mt, the West 
End DRSF will contain 25.2 Mt and the Fiddle DRSF 
will contain 68.2 Mt of development rock. 

Development 
rock lithological 
composition 

Midas Gold PFS resource 
model (M3, 2014) 

The development rock lithological composition has 
been determined from the PFS resource model and an 
assumed NPR cut-off of 1.5 to differentiate between 
PAG and non-PAG material. 

Precipitation 
chemistry 

NADP (2015) 
Representative rainwater chemistry data from monthly 
monitoring carried out between 1984 and 2006 at the 
Smiths Ferry Meteorological Station, Idaho. 

Groundwater 
chemistry 

Groundwater Quality Baseline 
Study (HDR, 2016) 

Representative groundwater chemistry data collected 
by HDR between Q3 2012 and Q3 2016.  

Non-PAG 
development 
rock chemistry 

Baseline Geochemical 
Characterization Report (SRK, 
2017b) and Phase 1 Humidity 
Cell Testing Update Report 
(2018a) 

Scaled HCT data from the Phase 1 and Phase 2 HCT 
programs have been used to develop separate source 
terms for the non-PAG lithologies present in the 
development rock facilities. The data were scaled to 
field conditions based on the difference in temperature 
and liquid to solid ratio between the lab HCT and field 
conditions 

PAG 
development 
rock chemistry 

Baseline Geochemical 
Characterization Report (SRK, 
2017b) 

HC-14 from the Phase 1 HCT program has been 
selected to represent PAG development rock since this 
cell has the highest total sulfur and highest sulfate 
leaching rate which corresponds to the maximum 
sulfide oxidation. The data has been scaled to field 
conditions based on the difference in temperature and 
liquid to solid ratio between the lab HCT and field 
conditions, in addition to other assumptions about 
preferential flow paths, oxygen and grain size. 

Thermodynamic 
data 

minteq.v4 database (Parkhurst 
and Appelo, 1999) 

The minteq.v4 thermodynamic database supplied with 
version 3.3.12.12704 of PHREEQC is used.  
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4.3 Development Rock Scheduling and DRSF Lithological Composition 

The development rock schedule for the Project (PRO, MGII, 2016) is shown on Figure 4-4. This 
shows the general sequencing of mining, with Yellow Pine deposit being mined first, followed by 
Hangar Flats and finally West End. 

An estimate of the proportion of each lithology that will be deposited in the DRSFs has been made 
from the PFS resource model (M3, 2014). The source of material within each DRSF is shown on 
Figure 4-5, Figure 4-6 and Figure 4-7 for Hangar Flats, West End and Fiddle DRSFs, respectively. In 
addition, the final estimated lithological composition of each DRSF is provided in Table 4-2 to Table 
4-4. These assume an NPR cut-off of 1.5 to differentiate between PAG and non-PAG material 
(Section 3.3). 

 
Figure 4-4: Development Rock Schedule by Source 
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Figure 4-5: Hangar Flats DRSF Development Rock Schedule  

 
Figure 4-6: West End DRSF Development Rock Schedule  
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Figure 4-7: Fiddle DRSF Development Rock Schedule  

Table 4-2: Hangar Flats DRSF Final Lithological Composition 

Development Rock 
Origin 

Material Type Mass (Mt) Proportion 

Yellow Pine Pit 
 

Calc-Silicate1 0.8 <1% 
Quartzite2 1.8 2% 
Quartzite-Schist 0.2 <1% 
Intrusive3 20.3 25% 
Meadow Creek Fault Zone  1.9 2% 
Hidden Fault Zone 0.7 <1% 
Alaskite-Granite 0.8 1% 
PAG4 3.6 4% 

Hangar Flats Pit 
Intrusive3 44.0 54% 
Meadow Creek Fault Zone 5.9 7% 
PAG4 1.2 2% 

Total5 81.2 100% 
Source: Midas Mine Plan Waste Schedule 2015-12-02 and Midas 2016-03-18-
MGII_HangarFlats_ABA_BlockModel.xlsm 
 

1 Calc-silicate units include Lower Calc-Silicate, Lower Calc-Silicate in Fault, Upper Calc-Silicate 

2 Quartzite includes Upper Quartzite, Lower Quartzite, Quartzite-Schist in fault  

3 Intrusive unit includes Quartz Monzonite 

4 Lithology of PAG material unspecified 

5 Quartz Pebble Conglomerate has not been included as this comprises <0.1% of overall waste 
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Table 4-3: West End DRSF Final Lithological Composition 

Development 
Rock Origin 

Material Type Mass (Mt) Proportion 

West End Pit 

Fern Marble 2.3 9% 

Hermes Marble 1.9 8% 

Middle Marble 1.9 8% 

Calc-Silicate1 4.4 18% 

Quartzite2 3.3 13% 

Quartzite-Schist 4.4 18% 

Quartz Pebble Conglomerate  3.3 13% 

Stibnite Stock 3.5 14% 

PAG3 0.1 <1% 

Total 25.2 100% 

1 Calc-silicate units include Lower Calc-Silicate, Lower Calc-Silicate in Fault, Upper Calc-Silicate 

2 Quartzite includes Upper Quartzite, Lower Quartzite, Quartzite-Schist in fault 

3 Lithology of PAG material unspecified. 

 

 

Table 4-4: Fiddle DRSF Final Lithological Composition 

Development Rock 
Origin 

Material Type Mass (Mt) Proportion 

Yellow Pine Pit 

Calc-Silicate1 1.6 2% 

Quartzite2 3.9 6% 

Quartzite-Schist 0.3 <1% 

Intrusive3 43.7 64% 

Meadow Creek Fault Zone  4.2 6% 

Hidden Fault Zone 1.5 2% 

Alaskite-Granite 1.8 3% 

PAG4 6.2 9% 

West End Pit 
 

Fern Marble 0.4 <1% 

Hermes Marble 0.4 <1% 

Middle Marble 0.4 <1% 

Calc-Silicate1 0.8 1% 

Quartzite2 0.6 <1% 

Quartzite-Schist 0.8 1% 

Quartz Pebble Conglomerate  0.6 <1% 

Stibnite Stock 0.7 <1% 

PAG4 0.3 <1% 

Total 68.2 100% 

1 Calc-silicate units include Lower Calc-Silicate, Lower Calc-Silicate in Fault, Upper Calc-Silicate 

2 Quartzite includes Upper Quartzite, Lower Quartzite, Quartzite-Schist in fault 

3 Intrusive unit includes Quartz Monzonite 

4 Lithology of PAG material unspecified. 
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4.4 DRSF Water Balance 

Brown and Caldwell has developed a water balance for the Fiddle, Hangar Flats and West End 
DRSFs, which includes an estimate of annual infiltration and runoff for each facility, in addition to an 
estimate of toe seepage and recharge, both during operations and post-closure (BC, 2018a). The 
water balance for the operational period was developed for three scenarios, including: 

 Average precipitation conditions; 

 Below average precipitation conditions (representing the driest 14-year subset from the 122 
years of precipitation data on record, and which encompasses the lowest runoff single year); and 

 Above average precipitation conditions (representing the wettest consecutive 14-year subset 
from the 122 years of precipitation data on record, and which encompasses the highest runoff 
single year). 

The historical record of climate data from PRISM was reviewed to select appropriate 14-year periods 
representative of average, above average and below average precipitation conditions. The 14-year 
period was used to represent the mine operational period, including two years of construction and 12 
years of operations. Historical annual total precipitation data were plotted along with 14-year running 
averages of water-year precipitation values to identify appropriate periods (Figure 4-8).  The above 
average and below average precipitation scenarios simulate the Project water balance to evaluate 
the extreme cases; the likelihood of the Project experiencing 14 consecutive years of precipitation 
resulting in a 14-year average equal to or greater than the ‘above average’ precipitation scenario is 
less than three percent (BC, 2018a). Full details of how the water balance simulations were 
developed for each of these scenarios are provided in the SWWB Proposed Action Report (BC, 
2018a) and Hydrologic Model Proposed Action Report (BC, 2018c).  

Source terms for the DRSFs were developed using annual values of runoff, toe seepage and 
seepage to groundwater for each year during operations and for post-closure conditions. Although 
seasonal variations in runoff, seepage, etc. (for example during snowmelt) are not modeled 
specifically, they are accounted for in the DRSF model source terms by using the annual values for 
each year.  

The annual water balances for the Fiddle, Hangar Flats and West End DRSFs are shown on Figure 
4-9, Figure 4-10 and Figure 4-11, respectively. Inflows to the DRSFs consist of precipitation that falls 
directly on the surface of the facilities and either runs off the side slopes or infiltrates the flat upper 
surfaces of the facilities. Conceptually, the top portion of the DRSFs will not generate runoff due to 
the relatively flat tope slope and coarseness of the DRSF materials, and it is assumed all 
precipitation that falls on the top of the DRSFs will infiltrate. The sides of the DRSFs are assumed to 
both generate runoff due to the steep angle of the facilities and allow infiltration due to the 
coarseness of the materials (BC, 2018a). The DRSFs will have different water balances during 
operations and post-closure: during operations, any runoff waters will be managed as contact water. 
At closure, the DRSFs will be regraded to promote positive drainage and a growth media cover will 
be established on the facilities. Any surface runoff from the facilities will only contact the growth 
media cover and will not come into contact with the underlying development rock.  

The Fiddle and West End DRSFs will be constructed within steep valleys, and it is assumed that 
50% of precipitation that infiltrates these facilities will recharge the underlying groundwater and 50% 
will report as toe seepage. In comparison, the Hangar Flats DRSF will be constructed in the bottom 
of Meadow Creek valley and it assumed that 100% of precipitation infiltrating the facility will recharge 
groundwater (i.e. none will report as toe seepage) (BC, 2018a). 
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The DRSF geochemical models assume that any recharge from the DRSFs will interact with 
groundwater within the uppermost 10 meters of the water table underneath the footprint of the 
facility. The aquifers below the DRSFs consist of a mixture of fractured bedrock and alluvium. 
Specific yield within these units are assumed to be 1% and 10% for the bedrock and alluvium, 
respectively (JSAI, pers. comm., 2016).  Any seepage solutions recharging to groundwater will 
migrate directly to the water table, and there will be no attenuation of solutes along the flow path 
(SRK, 2017a). These are conservative assumptions. 

The proportions of bedrock vs. alluvium under each of the DRSFs have been defined from the 
overburden isopach map provided by MGII (MGII, pers. comm., 2016). Under Fiddle DRSF, 29% of 
the total area has 10 meters or more overburden overlying bedrock, and approximately 33% has 0 to 
5 meters of overburden overlying bedrock. Under Hangar Flats DRSF, 85% of the total area has 10 
meters or more overburden overlying bedrock, and between 5 and 10% of the area has 0 to 5 
meters of overburden. West End is outside of the isopach coverage area and is assumed to be 
primarily on bedrock with minimal (5%) overburden present.  

According to the hydrologic model (BC, 2018c), average groundwater underflow within the aquifers 
beneath the DRSFs ranges from approximately 4,100,000 cubic meters per year (m3/year) for the 
aquifer beneath the Fiddle DRSF to 5,100 m3/year for the aquifer beneath the West End DRSF and 
9,700,000 m3/year for the aquifer beneath the Hangar Flats DRSF. The flux of groundwater beneath 
the DRSFs was incorporated into the model by accounting for the volumes of groundwater that move 
through the groundwater system beneath each DRSF on an annual basis. 

The water balance for Fiddle DRSF shows that there will be inflow of groundwater at the base of the 
facility (BC, 2018a, Figure 4-11). This water will move through a drain layer in the valley bottom at 
the base of the facility and will discharge at the toe of the DRSF. The drain layer will be constructed 
using non-PAG material that is geochemically benign. This water will have minimal contact with 
development rock within the facility and is thus not treated as contact water for the purposes of the 
geochemical model. 
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Figure 4-8: Annual Precipitation Data Estimated from the Meteoric Water Balance (BC, 

2018a; 2018c) 

 
Figure 4-9: Hangar Flats DRSF Water Balance (Average Precipitation Scenario) 
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Figure 4-10: West End DRSF Water Balance (Average Precipitation Scenario) 

 
Figure 4-11: Fiddle DRSF Water Balance (Average Precipitation Scenario) 
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4.5 DRSF Solution Inputs 

The solution chemistries used as inputs to the DRSF geochemical models are described in the 
following sections.  

4.5.1 Development Rock Chemistry 

Source terms for the non-PAG and PAG development rock were developed from the results of site-
specific HCT testing conducted as part of the Phase 1 and Phase 2 geochemical characterization 
programs and scaled to field conditions (SRK, 2017b; SRK, 2018a). The HCT testwork results were 
used to develop separate source terms for each material type that will be present in the final DRSFs 
(see Table 4-5 and 4-6). Each material type was assigned chemistry from one or more 
representative HCTs based on lithology, location, and geochemistry as defined by arsenic and 
sulfide content. In each case, steady-state release rates assigned to each HCT were used to 
develop the source terms, where ‘steady-state’ is defined as stable effluent sulfate concentrations 
(within ±5 milligrams per kilogram per week [mg/kg/week]). Each HCT was evaluated for arsenic and 
sulfide content relative to the block model distributions. In two cases it was found that arsenic 
concentration was greater than the 95th percentile (P95) in the HCT compared to the block modelled 
values for the corresponding lithology, and for this reason these cells were not included in source 
term calculations (HC-03, quartz monzonite from Hangar Flats and HC-08, carbonate from West 
End). To correlate individual rock types with modelled solids (i.e. GeoSolids), the proportion of each 
rock type within the GeoSolid was calculated using the block model. HCTs were then weighted to 
reflect the lithologies contained within each block modeled solid. A summary of how the HCT data 
were weighted to develop source terms for each lithology is presented in Table 4-5. As an example 
of this process, arsenic and sulfur concentrations in the Intrusive GeoSolid in Yellow Pine and 
Hangar Flats are shown in Figure 4-12 and Figure 4-13, respectively. These figures show the 
measured values in the block model, all samples collected for static analysis by SRK, all HCTs by 
Phase and the source term chemistry. The solutions used as inputs to the DRSF geochemical 
models are listed in Table 4-6. 
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Figure 4-12: Comparison of Sulfur and Arsenic Used to Develop Source Terms for the 

Intrusive GeoSolid in Yellow Pine 

 
Figure 4-13: Comparison of Sulfur and Arsenic Used to Develop Source Terms for the 

Intrusive GeoSolid in Hangar Flats 
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Table 4-5: Details of Humidity Cell Weighting for Source Term Development  

 

 
 
 
  

HCT ID  Lithology  Pit Location  
Steady-state HCT 

weeks 

Hangar Flats Yellow Pine West End 

Non-PAG 
Meadow 

Creek 
Fault 
Zone 

Non-PAG 
Intrusive  

PAG 

Non-PAG 
Meadow 

Creek 
Fault 
Zone 

Non-PAG 
Hidden 
Fault 
Zone  

Non-PAG 
Intrusive  

Non-
PAG 

Alaskite-
Granite  

Non-
PAG 
Calc-

silicate 

Non-
PAG 

Quartzite 

Non-
PAG 

Quarzite 
Schist  

PAG 
Non-PAG 
Quartzite 

Non-
PAG 
Fern 

Marble  

Non-
PAG 

Hermes 
Marble  

Non-
PAG 

Middle 
Marble  

Non-
PAG 

Stibnite 
Stock  

Non-PAG 
Quartz Pebble 
Conglomerate 

Quarzite 
Schist  

Non-
PAG 
Calc-

Silicate 

PAG 

10% 
GO,10% 
BX, 80% 
blend of 

HF 
intrusives 

100% HF 
intrusives  

100% 
HC-
14 

23% GO, 
27% BX, 

10% 
GRAN 
40% 

blend of 
YP 

intrusives 

7% GO, 
12% BX,6 
% GRAN 

75% 
blend of 

YP 
intrusives 

100% YP 
Intrusives 

100% 
GRAN  

65% 
CS, 9% 
CARB, 

16% 
QTZ, 
10% 
SCH  

100% 
QTZ 

 55% 
QTZ 
and 
45% 
SCH  

100% 
HC-
14 

100% 
QTZ 

100% 
CARB 

100% 
CARB 

100% 
CARB 

100% 
GRAN 

10% BX, 10% 
CARB, 26% 
SCH, 54% 

QTZ  

Assume 
55% 
QTZ 
and 
45% 
SCH  

65% 
CS, 9% 
CARB, 

16% 
QTZ, 
10% 
SCH  

100% 
HC-
14 

HC-01 Alaskite (AK) Hangar Flats Weeks 46 to 144 20% 25%                                     

HC-10 
Mix Quartz Monzonite and 
Alaskite (Mix QM/AK) 

Hangar Flats Weeks 48 to 144 20% 25%                                     

HC-02 Quartz Monzonite (QM) Hangar Flats Weeks 36 to 144 20% 25%                                     

HC-03 Quartz Monzonite (QM)1 Hangar Flats Weeks 52 to 144                                         

HC-21 Quartz Monzonite (QM) Hanger Flats Weeks 13 to 44 20% 25%                                     

HC-12 Alaskite (AK) Yellow Pine Weeks 33 to 144       10% 18.75% 25%                             

HC-18 Alaskite (AK) Yellow Pine Weeks 31 to 48       10% 18.75% 25%                             

HC-24 Quartz Monzonite (QM) Yellow Pine  Weeks 13 to 44       10% 18.75% 25%                             

HC-14 
Mix Quartz Monzonite and 
Alaskite (Mix QM/AK) 

Yellow Pine Weeks 47 to 144     100% 10% 18.75% 25%         100%                 100% 

HC-19 
Mix Quartz Monzonite and 
Alaskite (Mix QM/AK)2 

Yellow Pine - 
PAG Ore 

Weeks 6 to 48                                         

HC-06 Calc-Silicate (CS) West End Weeks 15 to 144               32.5%                     32.5%   

HC-07 Calc-Silicate (CS) West End Weeks 47 to 144               32.5%                     32.5%   

HC-08 Carbonate (CARB)3 West End Weeks 41 to 144                                         

HC-20 Carbonate (CARB) West End Weeks 6 to 48               9%         100% 100% 100%   10%   9%   

HC-11 Diorite (DI)4 Yellow Pine Weeks 25 to 144                                         

HC-22 Gouge (GO) Hangar Flats Weeks 14 to 44 10%     23% 7%                               

HC-25 Granite (GRAN) Yellow Pine Weeks 3 to 12       10% 6%   100%                 100%         

HC-04 Quartzite (QTZ) West End Weeks 34 to 144               16% 100% 55%   100%         54% 55% 16%   

HC-13 Rhyolite (RY)5 Yellow Pine Weeks 3 to 144                                         

HC-23 Breccia (BX) Hangar Flats Weeks 27 to 44 10%     27% 12%                       10%       

HC-05 Schist (SCH) West End Weeks 6 to 180               5%   22.5%             26% 22.5% 5%   

HC-09 Schist (SCH) West End Weeks 28 to 144               5%   22.5%               22.5% 5%   

Sum 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 

Notes:1 – Cell not used due to high arsenic content, 2 – Cell not used due to grade (ore), 3 – Cell not used due to high arsenic content, 4 – Cell not used as lithology is <5% in the block model, 5  – Cell not used as lithology is <5% in the block 
model.     
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Table 4-6: Development Rock Chemistry Used in DRSF Models (represents weighted HCT steady-state release rates for each material type) 

Non-PAG 
Meadow 
Creek 

Fault Zone

Non-PAG 
Intrusive

Non-PAG 
Meadow 
Creek 

Fault Zone

Hidden 
Fault Zone

Non-PAG 
Intrusive

Alaskite-
Granite 

Non-PAG 
Calc-

Silicate 

Non-PAG 
Quartzite

Non-PAG 
Quartzite-

Schist

Non-PAG 
Quartzite 

Non-PAG 
Fern 

Marble

Non-PAG 
Hermes 
Marble 

Non-PAG 
Middle 
Marble 

Non-PAG 
Stibnite 
Stock 

Non-PAG 
Quartz 
Pebble 

Conglome
rate 

Non-PAG 
Quartzite-

Schist

Non-PAG 
Calc-

Silicate 

pH s.u.  7.73  7.66  7.81  7.69  7.60  7.63  7.69  7.67  7.74  7.67  8.18  8.18  8.18  7.63  7.80  7.74  7.69  7.51
Alkalinity, CaCO3 mg/kg/week  13.7  12.3  14.2  11.4  9.45  6.44  16.9  12.7  22.3  12.7  13.6  13.6  13.6  6.44  19.5  22.3  16.9  14.4
Ag mg/kg/week - - - - - -  2.7E-05  0.00017  9.3E-05  0.00017 - - - -  9.1E-05  9.3E-05  2.7E-05 -
Al mg/kg/week  0.026  0.032  0.012  0.017  0.020  0.038  0.018 - - -  0.021  0.021  0.021  0.038  0.0021 -  0.018  0.022
As mg/kg/week  0.11  0.067  0.22  0.19  0.16  0.078  0.092  0.046  0.037  0.046  0.0019  0.0019  0.0019  0.078  0.072  0.037  0.092  0.34
B mg/kg/week  0.031  0.039  0.014  0.022  0.026  0.041  0.043  0.047  0.048  0.047 - - -  0.041  0.038  0.048  0.043  0.053
Ba mg/kg/week  0.021  0.011  0.036  0.019  0.0069  0.046  0.0060  0.0054  0.0030  0.0054 - - -  0.046  0.0096  0.0030  0.0060 -
Be mg/kg/week - -  4.1E-05  2.5E-05 -  0.00041 - - - - - - -  0.00041 - - - -
Ca mg/kg/week  4.04  3.46  4.58  3.67  3.11  1.03  4.21  3.10  3.80  3.10  2.51  2.51  2.51  1.03  3.91  3.80  4.21  6.90
Cd mg/kg/week  3.8E-05  3.4E-05  2.5E-05  7.6E-06 - -  1.8E-05  6.3E-05  6.9E-05  6.3E-05 - - - -  5.4E-05  6.9E-05  1.8E-05 -
Cl mg/kg/week  0.090  0.11 - - - -  0.18 - - - - - - - - -  0.18 -
Co mg/kg/week  0.00073 -  0.0017  0.00051 - - - - - - - - - - - - - -
Cr mg/kg/week - - - - - - - - - - - - - - - - - -
Cu mg/kg/week  0.0012  0.0011  0.0016  0.0014  0.0013  0.0013  0.0016  0.0014  0.0017  0.0014  0.0018  0.0018  0.0018  0.0013  0.0016  0.0017  0.0016  0.0014
F mg/kg/week  0.0091  0.011  0.0045  0.0084  0.011 -  0.0038 - - -  0.043  0.043  0.043 -  0.0043 -  0.0038 -
Fe mg/kg/week  0.0083  0.0082  0.0089  0.0089  0.0088  0.0082  0.0089 -  0.0037 -  0.0092  0.0092  0.0092  0.0082  0.0040  0.0037  0.0089  0.0099
Hg mg/kg/week - -  9.6E-06  1.8E-05  2.4E-05 -  3.5E-05  4.2E-05  2.3E-05  4.2E-05  0.00032  0.00032  0.00032 -  5.4E-05  2.3E-05  3.5E-05  5.3E-05
K mg/kg/week  0.49  0.42  0.60  0.47  0.38  0.61  0.57  0.28  0.39  0.28  0.54  0.54  0.54  0.61  0.42  0.39  0.57  0.44
Mg mg/kg/week  1.13  0.96  1.18  0.82  0.59  0.28  1.88  1.49  3.37  1.49  1.24  1.24  1.24  0.28  2.62  3.37  1.88  1.23
Mn mg/kg/week  0.0048  0.0047  0.0058  0.0068  0.0075  0.0025  0.0020  0.0021  0.0026  0.0021  0.0023  0.0023  0.0023  0.0025  0.0029  0.0026  0.0020  0.0091
Mo mg/kg/week - - - - - - - - - - - - - - - - - -
Na mg/kg/week  0.32  0.29  0.38  0.30  0.25  0.52  0.24  0.24  0.26  0.24 - - -  0.52  0.24  0.26  0.24  0.27
Ni mg/kg/week - - - - - - - - - - - - - - - - - -
P mg/kg/week - - - - - -  0.075 - - - - - - - - -  0.075 -
Pb mg/kg/week  0.00030  0.00038  3.6E-05  6.7E-05  9.0E-05 -  0.00046  0.00032  0.00035  0.00032 - - - -  0.00027  0.00035  0.00046  0.00036
Sb mg/kg/week  0.017  0.0075  0.035  0.020  0.0091  0.036  0.0054  0.0031  0.0072  0.0031  0.0039  0.0039  0.0039  0.036  0.013  0.0072  0.0054  0.0100
Se mg/kg/week - - - - - - - - - - - - - - - - - -
SO4 mg/kg/week  2.79  1.64  4.98  3.63  2.89  1.55  2.54  1.82  1.63  1.82  0.65  0.65  0.65  1.55  2.08  1.63  2.54  8.65
Tl mg/kg/week  6.1E-05  7.6E-05  3.0E-05  5.6E-05  7.5E-05 - - - - - - - - - - - - -
V mg/kg/week - - - - - - - - - - - - - - - - - -
Zn mg/kg/week  0.0059  0.0074  0.00095  0.0018  0.0024 -  0.0042 - - -  0.0043  0.0043  0.0043 -  0.00043 -  0.0042 -
TDS mg/kg/week  21.5  18.6  23.8  18.8  15.6  7.01  21.2  18.4  24.1  18.4  9.76  9.76  9.76  7.01  23.0  24.1  21.2  30.2

All parameters represent the dissolved/filtered fraction
'-' Indicates parameter was consistently below analytical detection limits in the steady-state HCT effluent and was not included in the model input for the specified material type

Parameter PAG

Hangar Flats Yellow Pine West End

Units
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4.5.2 Groundwater Chemistry 

Representative groundwater chemistry data for the areas underlying the DRSFs have been obtained 
from the groundwater baseline study (HDR, 2016). The following wells were used to represent 
groundwater chemistry under each of the DRSFs: 

 Hangar Flats DRSF – MWH-A02 (alluvial well) and MWH-B02 (bedrock well), which are located 
in the proposed footprint of the DRSF. 

 West End DRSF – MWH-B20 (bedrock well), which is located in the footprint of the West End pit 
immediately adjacent to the West End DRSF (there are no groundwater quality wells within the 
footprint of the West End DRSF itself). 

 Fiddle DRSF – MWH-A15 (alluvial well) and MWH-B15 (bedrock well), which are located in the 
proposed footprint of the DRSF. 

For the purpose of the geochemical prediction models, average groundwater chemistry for the period 
of record (Q3 2012 – Q3 2016) was used for each well. The alluvial and bedrock groundwater 
chemistry data were then proportioned according to the estimated proportional volumes of the 
alluvial and bedrock aquifers under each DRSF (Table 4-7). 

Details of the groundwater wells are summarized in Table 4-7, the locations of the groundwater wells 
are shown on Figure 2-3. The average groundwater chemistry used for the Hangar Flats, Fiddle and 
West End DRSF models is listed in Table 4-8, which demonstrates that a number of constituents are 
currently elevated above IDAPA 58.01.11 groundwater quality standards: 

 Hangar Flats DRSF – manganese and total iron are elevated in existing alluvial groundwater 
underlying the proposed facility site (MWH-A02), and total iron is elevated in the existing bedrock 
groundwater (MWH-B02). 

 West End – arsenic and antimony are elevated in the existing bedrock groundwater underlying 
the proposed facility site (MWH-B20). 

 Fiddle DRSF – arsenic and total iron are elevated in existing alluvial groundwater underlying the 
proposed facility site (MWH-A15). Aluminum, arsenic, antimony, manganese and total iron are 
elevated in the existing bedrock groundwater (MWH-B15). Average pH is also slightly elevated 
above the maximum groundwater limit of 8.5 in the bedrock groundwater. 

Table 4-7: Details of Groundwater Wells Used for the DRSF Models  

Location 
Adjacent 
GW wells 

Alluvial/ 
Bedrock 

well 
Screened lithology 

Approximate 
proportion of 
aquifer under 

facility 

Hangar Flats 
DRSF 

MWH-A02 Alluvial Overburden 95% 

MWH-B02 Bedrock 
Quartz 
Monzonite/granite 

5% 

West End DRSF MWH-B20 Bedrock 
Quartzite/schist/pelite/ 
meta-siltstone 

95%* 

Fiddle DRSF 
MWH-A15 Alluvial Overburden 45% 

MWH-B15 Bedrock Quartz monzonite 55% 

* The aquifer under West End DRSF is assumed to comprise approximately 95% bedrock and 5% alluvium, but there is no 
alluvial well in the vicinity of West End DRSF. As such, groundwater chemistry under the facility is represented entirely by 
bedrock well MWH-B20. 
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Table 4-8: Average Groundwater Chemistry Used for the DRSF Models 

Parameter Units 

Idaho 
Groundwater 

Quality 
Standard 
(IDAPA 

58.01.11) 

Precipi 
-tation 

chemistry 
(mg/L) 

Hangar Flats DRSF Fiddle DRSF 
West End 

DRSF 

Alluvial 
aquifer 
(MWH-
A02)1 

Bedrock 
aquifer 
(MWH-
B02)1 

Alluvial 
aquifer 
(MWH-
A15)1 

Bedrock 
aquifer 
(MWH-
B15)1 

Bedrock 
aquifer 
(MWH-
B20)1 

pH s.u. 6.5 - 8.5* 5.21  6.90  6.78  7.21  8.54  8.15 

Alkalinity 
mg/L as 
CaCO3 

-    136  43.2  26.5  80.1  165 

Ag mg/L 0.1*   0.00002 <0.00002 <0.00002 0.00002 <0.00002 

Al mg/L 0.2*    0.0048  0.076  0.0057  0.36  0.0028 

As mg/L 0.01    0.0054  0.00053  0.087  0.31  0.30 

B mg/L -    0.019  0.018  0.020  0.024  0.020 

Ba mg/L 2    0.020  0.0033  0.017  0.040  0.051 

Be mg/L 0.004   <0.00002  2.6E-05 <0.00002  7.5E-05 <0.00002 

Ca mg/L - 0.159  30.4  11.5  5.27  14.8  38.0 

Cd mg/L 0.005    2.1E-05  2.3E-05  2.1E-05  2.2E-05 <0.00002 

Cl mg/L 250* 0.099  7.36  0.38  0.43  0.97  0.37 

Co mg/L -    0.00099  0.00040  7.5E-05  0.00099  0.00016 

Cr mg/L 0.1    0.00028  0.00026 <0.0002  0.00034  0.00033 

Cu mg/L 1.3    0.00039  0.00035  0.00012  0.00056  0.00055 

F mg/L 4    0.22  0.23  0.22  0.58 <0.2 

Fe (total) mg/L 0.3*    2.75  2.42  0.33  10  0.066 

Hg mg/L 0.002    1.0E-05  1.5E-06  1.0E-06  5.5E-06  7.1E-07 

K mg/L - 0.035  1.49  0.59  0.93  0.95  3.05 

Mg mg/L - 0.21  8.00  1.28  1.19  2.23  25.8 

Mn mg/L 0.05*    2.63  0.016  0.0014  0.015  0.011 

Mo mg/L -    0.0024  0.00039  0.00028  0.0045  0.0048 

Na mg/L - 0.127  15.5  4.19  3.61  27.8  2.56 

Ni mg/L -    0.00083  0.00047  0.00024  0.00069  0.00093 

P mg/L -    0.039  0.037  0.045  0.043 <0.04 

Pb mg/L 0.015    5.7E-05  7.2E-05 <0.00002  0.00031  4.6E-05 

Sb mg/L 0.006    9.7E-05  0.0013  0.0041  0.0098  0.023 

Se mg/L 0.05   <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L 250* 0.377  4.55  2.80  2.41  26.3  43.2 

Tl mg/L 0.002   <0.00002 <0.00002  2.1E-05  2.3E-05 <0.00002 

V mg/L -    0.00046  0.00023  0.00043  0.0012  0.00021 

Zn mg/L 5*    0.0015  0.0016  0.00079  0.0020  0.034 

TDS mg/L 500*    167  64.3  52.9  192  213 

NO3 + NO2 mg/L as N 10    0.050  0.20  0.074  0.051  0.050 

All values represent the dissolved fraction unless otherwise noted 
1 Represents average chemistry over the period of record 

    

  
 

- Indicates no guideline for parameter  

* 
Indicates secondary 
guideline 

      

  
Indicates value is greater than Idaho Groundwater Quality Standard (IDAPA 
58.01.11)  
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4.5.3 Precipitation Chemistry 

The primary source of contact water for the DRSFs is assumed to be precipitation (rainfall and 
snowmelt). In the absence of any site-specific precipitation chemistry data, the chemistry of 
representative rainwater was obtained from monthly monitoring carried out between 1984 and 2006 
at the Smiths Ferry Meteorological Station, Idaho (NADP, 2015), which is located approximately 55 
miles from the Project area. 

4.6 Derivation of Rock Weathering and Leaching Rates 

Source terms for development rock facilities are typically developed using the results of site-specific 
laboratory leach tests (i.e. HCT) that are scaled to field conditions. A scaling factor is applied to 
account for the differences in reaction rates, temperature and liquid-to-solid ratios between the 
laboratory test and field conditions. Site-specific scaling factors are typically developed based on 
information relating to the water balance, geological model and mine plan.  

It is assumed that only a small fraction (4%) of the total mass of material within a development rock 
facility will be effectively contacted by meteoric waters (SRK, 2017a). This fraction is termed the 
‘contacted mass’, which is a result of the combined influence of preferential fluid flow pathways 
within the facility, and temperature, wetting, and grain size effects, whereby a proportion of the total 
mass will be effectively isolated within larger particles and therefore unavailable for contact with 
water, weathering and mobilization of constituents. The assumptions regarding the derivation of the 
contacted mass are described below. 

The reactive portion of development rock facilities is generally assumed to be associated with the 
fine-grained material (i.e. sand, silt and clay material less than 2 mm in size (Wentworth, 1922; 
USGS, 2006)) due to the high proportion of the surface area represented by finer fractions. 
According to Schafer and Associates (1997), Price and Kwong (1997), Murray (1977), Munroe et al. 
(1999), Herasymuik (2006) and Schneider et al. (2010) the typical proportion of fines within a 
development rock facility is between 10% and 50%. For the purpose of the Project DRSF source 
term predictions, 20% of total mass in the DRSFs will consist of ‘fines’ and available for chemical 
weathering reactions (SRK, 2017a). This is a reasonable estimate for unsaturated crystalline (i.e. 
durable) development rock and is within the 10 to 50% range reported in the literature. Uncertainty 
analysis will be undertaken to assess the uncertainty associated with this parameter (Section 9.6.3). 

In addition, it is assumed that flow of meteoric water within the Project DRSFs will be restricted to 
movement along preferential flow paths contacting approximately 20% of the rock volume (SRK, 
2017a). This is consistent with information provided by El Boushi (1975), which demonstrates that 
flow within development rock facilities is restricted to movement along preferential flow paths 
between fragments (i.e. inter-granular flow) rather than through grains (intra-granular flow); this is a 
reasonable assumption and this results in approximately 20% of the rock volume or surface area 
coming into contact with water. The combined effects of grain size (assumed to be 20% particles <2 
mm in size) and flow paths (assumed to be 20% of the rock volume) mean that only 4% of the total 
rock mass within the facilities is considered available for geochemical weathering reactions (i.e. 20% 
x 20%). The weathering rates from the HCTs were then applied to this 4% rock mass to define 
source term chemistry as described in Equation 2 below. 

In addition to wetting and grain size effects within the development rock facilities, the ambient 
temperature in the field will also affect reaction rates and solute release. Therefore, an additional 
scaling factor has been applied that considers the difference in temperature between the laboratory 
HCT (conducted at 25ºC according to ASTM 5744-13e1) and annual average field conditions in the 
Project area (2.6oC, BC, 2017).  
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This scaling factor was developed from the calculated difference in rate constant, as determined 
from the Arrhenius equation in Equation 1 (SRK, 2017a): 

[Equation 2]     K Ae   

Where: K =  rate constant 

 A =  frequency factor (assumed to be approximately constant) 

 EA =  Activation energy (assumed to be 88,000 joules per mole (J/mol) (Nicholson et al., 1988) 

 R =  Gas constant (8.31 joules per mole per kelvin [J/mol/K]) 

 T =  Temperature (kelvin) 

Rate constants (K) are developed for both laboratory temperature conditions (Klab) and annual 
average field temperature conditions (Kfield) and the temperature scaling factor (T) is defined as 
Kfield/Klab. As with the laboratory HCTs, the DRSFs are assumed to be fully oxygenated and therefore 
no additional oxygen scaling factor has been applied. This is a conservative assumption.  

4.6.1 Seepage Source Terms 

Seepage source terms for the DRSFs were developed by scaling HCT data from the Phase 1 and 
Phase 2 HCT programs to field conditions, using the estimates of infiltration, toe seepage and 
seepage to groundwater from the SWWB (BC, 2018a) and the assumptions outlined in Section 4.6. 
These seepage source terms represent the predicted composition of meteoric water that that will 
infiltrate the DRSFs, and either emerge as toe seepage, or recharge to groundwater. 

Using these assumptions, the HCT chemistry data were scaled using Equation 3:  

[Equation 3]    
Ri M F P T O

QI
 

Where: Ci =  scaled concentration of element i (mg/L) 

 Ri =  average release rate of element i in the HCTs (mg/kg/week) 

 M =  total mass of material in DRSF (kg) 

 F =  proportion of fines in the DRSF (%) 

 P =  proportion of material contacted by infiltration in the DRSF (%) 

 T =  temperature scaling factor based on Arrhenius equation (unitless) defined by Kfield/Klab 

O =  oxygen scaling factor (unitless), assumed to be 1 for this analysis (i.e. no oxygen scaling 
factor applied) 

QI =  average infiltration from SWWB (BC, 2018a) (L/week) 

Using this approach, seepage source terms were developed for each material type within the DRSF. 
These source terms were then mixed according to the relative proportion of each material type to 
develop a combined source term for each facility using the methodology outlined in Equation 4. 

[Equation 4]  DRSF 	 Ci Li Ci Li Ci Li … etc 

Where: DRSFSST = development rock facility seepage source term 

CiA =  scaled concentration of element i for lithology A (mg/L)  

LiA =  proportion of lithology A in development rock storage facility 
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4.6.2 Runoff Source Terms 

Runoff source terms for the DRSFs were developed by scaling HCT data from the Phase 1 and 
Phase 2 HCT programs to field conditions, using the estimates of runoff from the SWWB (BC, 
2018a) and the assumptions outlined in Section 4.6. These runoff source term`s represent the 
predicted composition of meteoric water that that will runoff the DRSFs during operations.  

Due to the relatively steep angle of the DRSF outslopes it is assumed that any runoff will either be 
overland flow or shallow interflow in coarse material, both of which will rapidly run off the DRSF. Any 
runoff from the DRSFs will only contact the outermost 1 foot (0.3 meters) of material within the 
facility. At closure, the DRSFs will be regraded to promote positive drainage and a growth media 
cover will be established on the facilities. Any surface runoff from the closed facilities will only 
contact the growth media cover and will not contact the underlying development rock. As such, post-
closure runoff from the facilities is represented by rainwater chemistry from NADP (2015). 

Using these assumptions, the HCT data were scaled using Equation 5:  

[Equation 5]    
Ri MO F P T O

QRO
 

Where: Ci =  scaled concentration of element i (mg/L) 

 Ri =  average release rate of element i in the HCTs (mg/kg/week) 

 MO =  mass of material in outermost 1 foot (0.3 meters) of development rock facility (kg) 

 F =  proportion of fines in the development rock facility (%) 

 P =  proportion of material contacted by infiltration in the development rock facility (%) 

 T =  temperature scaling factor based on Arrhenius equation (unitless) defined by Kfield/Klab 

O =  oxygen scaling factor (unitless), assumed to be 1 for this analysis (i.e. no oxygen scaling 
factor applied) 

QRO =  average runoff from SWWB (BC, 2018a) (L/week) 

Using this approach, runoff source terms were developed for each material type within the DRSF. 
These source terms were then mixed according to the relative proportion of each material type, to 
develop a combined source term for each facility using the methodology outlined in Equation 6 

[Equation 6]  DRSF 	 Ci Li Ci Li Ci Li … etc 

Where: DRSFROST = development rock facility runoff source term 

CiA =  scaled concentration of element i for lithology A (mg/L)  

LiA =  proportion of lithology A in development rock storage facility 

4.7 Handling of Analytical Reporting Limits 

The Project DRSF models incorporate groundwater and HCT data that have been collected over 
extended periods of time, including both quantifiable elemental concentrations (i.e. reported 
concentrations above analytical reporting limits) and constituent concentrations that may be below 
analytical reporting limits. The treatment of data that are below analytical reporting limits within the 
geochemical model has important implications for the model results, particularly where the data are 
scaled to address the difference between the laboratory-scale tests and field conditions.  
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Groundwater data and HCT data are incorporated into the Project DRSF models in different ways, 
and thus different approaches have been applied for the treatment of analytical detection/reporting 
limits for these two sources of data. Because the HCT data are derived from laboratory-scale tests 
and need to be appropriately scaled from laboratory to field conditions, the analytical reporting limits 
need to be treated appropriately to prevent exaggerated constituent concentrations that may arise as 
an artefact of scaling within the model. By comparison, the groundwater chemistry data have been 
collected in-situ and are already representative of field-scale conditions (i.e. they are not scaled in 
the model) and thus there are not the same issues associated with the up-scaling of the analytical 
detection limits. 

4.7.1 Groundwater Chemistry Data 

In instances where a particular constituent is uniformly below analytical reporting limits over the 
period of record, the reporting limit was conservatively used as the input to the geochemical model. 
For example, if the analytical results showed groundwater thallium concentrations to be consistently 
reported as <0.005 mg/L, a value of 0.005 mg/L was used as the input to the geochemical model. 

4.7.2 Humidity Cell Data 

When analysis of the steady-state HCT leachates identified certain elements to be uniformly below 
the analytical reporting limit for a particular material type, the parameter was not included in the 
PHREEQC numerical predictions for that material type. This prevents exaggerated constituent 
concentrations for that material type that may arise as an artefact of the scaling of HCT data that are 
below analytical reporting limits to field conditions. The parameters that were consistently below 
analytical reporting limits in the HCT effluent and were excluded from the PHREEQC input for 
specific material types are shown in Table 4-5 and Table 4-6. Chromium, molybdenum, nickel, 
selenium and vanadium are consistently below reporting limits in the steady-state HCT effluent for all 
material types. Silver, aluminum, boron, barium, beryllium, cadmium, chloride, cobalt, fluoride, lead, 
sodium, phosphorus, thallium and zinc are also below analytical reporting limits for several of the 
material types. 

4.8 Solubility Controls and Trace Element Adsorption 

Under field conditions, leachates produced from the various lithologies within the DRSFs will mix and 
solutes in these waters will react with each other and may form chemical precipitates if the 
concentrations and macro-geochemical conditions (Eh, pH, pCO2, pO2, and ionic strength) allow 
saturation to occur. To evaluate whether certain mineral phases are close to saturation in the DRSF 
solutions, the predicted mass balanced chemistry was equilibrated in PHREEQC. The relative 
saturation of all minerals was computed by comparing the calculated concentration of dissolved ionic 
pairs with their theoretical thermodynamic limit. Where these values are equal, the saturation index 
is zero and the solution is said to be at equilibrium with that mineral. At equilibrium, any amount of 
the mineral that dissolves will precipitate to maintain the relative solute:mineral balance. 

In addition to mineral precipitation/co-precipitation, adsorption onto the surfaces of common mineral 
phases such as iron oxides and clays represents a potential primary control on trace element 
concentrations. Ferrihydrite (5Fe2O3.9H2O) is assumed to represent the primary sorption surface 
because it is a common sorption substrate in oxygenated natural waters and because the 
thermodynamic properties of trace element sorption reactions with ferrihydrite are well defined by 
numerous empirical studies. Adsorption of soluble phases to hydrous ferric oxides (HFO) is highly 
pH dependent as is the solubility of HFO itself. Below a pH of around 4.5, only minimal sorption of 
most dissolved metal species is observed (Stumm and Morgan, 1996). The mass of ferrihydrite that 
is used in the models is identical to the mass of the mineral phase ferrihydrite precipitated in the 
previous model iterations as controlled by the chemistry of the system. Ferrihydrite is characterized 
in the model by both strong (HFO_s) and weak (HFO_w) surface adsorption sites. Consistent with 
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the published properties of ferrihydrite (Dzombak and Morel, 1990), the geochemical models use a 
surface site density of 0.2 moles of weak sites and 0.005 moles of strong sites per mole of 
ferrihydrite. 

The mineral phases that were allowed to form in the DRSF models are listed in Table 4-9. 

Table 4-9: Mineral Equilibrium Phases in DRSF Models 

Mineral Phases 
allowed to form 
in PHREEQC 

Ideal Mineral 
Formula 

Ba3(AsO4)2 Ba3(AsO4)2 

Calcite CaCO3 

CdMoO4 CdMoO4 

Ferrihydrite 5Fe2O3.9H2O 

Fluorite CaF2 

Gibbsite Al(OH)3 

Gypsum CaSO4.2H2O 

Hgmetal(l) Hgmetal(l) 

HgSe HgSe 

Malachite Cu2(CO3)(OH)2 

MnHPO4 MnHPO4 

Pyromorphite Pb5(PO4)3Cl 

SbO2 SbO2 

Smithsonite ZnCO3 

4.9 Nitrate Leaching from the DRSFs 

The use of explosives during mining will potentially lead to leaching of explosive residues (primarily 
nitrate) from the DRSFs. The Project will use ‘Heavy’ Ammonium Nitrate Fuel Oil (ANFO), which is a 
mixture of 75% ANFO and 25% emulsion (Midas Gold, pers. comm., 2018). 

Potential nitrate leaching rates cannot be derived from the HCT program, as this testwork is 
conducted on mechanically crushed core material rather than blasted rock. Therefore, the amount of 
nitrate that may potentially be leached from the Stibnite DRSFs in toe seepage and runoff has been 
calculated from information regarding estimated explosive usage (Midas Gold, pers. comm., 2018), 
in addition to the estimates of runoff and seepage volumes from the SWWB (BC, 2018a). 

The model assumes that 0.46 lbs of heavy ANFO will be used per ton of rock (i.e. powder factor), 
with approximately 5% of this mass being lost due to spillage during loading blast holes and 
occasional misfired holes (Midas Gold, pers. comm.). Losses are heavily dependent on 
implementing best practices during drill and blast operations, so it may be possible to reduce this 
number in practice. 

Due to the highly soluble nature of the nitrogen compounds, explosive residue will likely only be 
leached from the DRSFs during the operational period and there will be minimal nitrate leaching after 
closure and reclamation of the facilities.  

4.10 DRSF Model Results 

The model results for predicted runoff, toe seepage and groundwater quality associated with the 
Proposed Action DRSFs are presented in Sections 4.10.1, 4.10.2 and 4.10.3, respectively. These 
sections present annual average predicted chemistry for each year of operations, in addition to one 
post-closure scenario.  
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4.10.1 Runoff Water Quality 

The predicted runoff water quality for the DRSFs for the average precipitation scenario is presented 
in Table 4-10 (Hangar Flats DRSF), Table 4-11 (West End DRSF) and Table 4-12 (Fiddle DRSF). 
Time series plots for the key constituents of interest (arsenic, antimony, mercury, sulfate, pH, iron, 
aluminum and manganese) are presented on Figure 4-14 to Figure 4-19. These figures show 
predicted runoff water quality for the operational and post-closure period relative to flow. Results are 
also compared to the strictest potentially applicable surface water quality criteria as a guideline only. 
Contact water runoff from the DRSFs is not expected to enter surface water courses during 
operations. Any runoff waters generated during operations will be captured and used in mining 
activities to the extent possible (BC, 2018a). At closure, the DRSFs will be regraded and a growth 
media cover will be established on the facilities, therefore any surface runoff from the facilities will 
only contact the growth media cover and will not contact the underlying development rock. As such, 
it is not expected that any contact water runoff from the DRSFs will enter surface water courses in 
the Project area at any point during operations or post-closure. 

Predicted solute concentrations in contact water runoff are inversely related to flow, with higher 
constituent concentrations being associated with periods of lower flow (for example operational 
years 2 and 10 as shown on Figure 4-14 to Figure 4-19). Conversely, lower constituent 
concentrations are predicted to be associated with periods of higher flow as a result of increased 
dilution.  

Predictions of runoff water quality have also been made for the above average and below average 
precipitation scenarios. The results are presented in Appendix A and demonstrate that predicted 
constituent concentrations are typically slightly higher for the below average precipitation scenario, 
and slightly lower for the above average precipitation scenario as a result of more dilute runoff 
waters. However, the differences in annual average chemistry between the average, above average 
and below average precipitation scenarios are not significant enough to change the overall 
conclusions of the model and the same parameters are predicted to exceed potentially applicable 
surface water quality standards for all three scenarios. Seasonal effects on runoff water quality (for 
example during spring snow melt) will be evaluated as part of the next phase of work.  

4.10.2 Toe Seepage Water Quality  

The predicted toe seepage chemistry for the West End and Fiddle DRSFs is presented in Table 4-13 
and Table 4-14, respectively for the average precipitation scenario. Toe seepage from Fiddle DRSF 
will comprise a mixture of precipitation that has infiltrated the facility plus upgradient groundwater 
flow, whereas toe seepage from West End DRSF will consist entirely of precipitation that has 
infiltrated the facility. Predictions of toe seepage chemistry are not presented for Hangar Flats DRSF 
because the facility will be constructed in the bottom of Meadow Creek valley, therefore any 
precipitation infiltrating the facility will recharge groundwater and none of this will report as toe 
seepage (BC, 2018a).  

Time series plots for the key constituents of interest (arsenic, antimony, mercury, sulfate, pH, iron, 
aluminum and manganese) are presented on Figure 4-20 through Figure 4-23. These figures show 
predicted toe seepage water quality for the operational and post-closure period relative to flow. 
Results are also compared to the strictest potentially applicable surface water quality criteria.  

Toe seepage from West End and Fiddle DRSFs is predicted to be circum-neutral, with pH values 
between 7.9 and 8.7. Concentrations of arsenic, antimony, cadmium, thallium are predicted to be 
elevated above the strictest surface water quality criteria in toe seepage waters, plus manganese 
and antimony are also predicted to be elevated in seepage from Fiddle DRSF during year 2 of 
operations, which is a function of this being a low precipitation year. Predicted arsenic 
concentrations in toe seepage range from 0.74 mg/L to 1.38 mg/L for West End DRSF and from 
0.15 mg/L to 5.76 mg/L for Fiddle DRSF. This can be compared to a surface water standard of 
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0.01 mg/L. During operations, this water will be stored and is predicted that all water will be utilized 
for mining and milling activities (BC, 2018a) and it is not expected that any toe seepage from the 
DRSFs will enter surface water courses. Post-closure, however arsenic is predicted to be elevated in 
toe seepage from the DRSFs, which will report to the West End pit lake and Fiddle Creek, 
respectively. The potential downgradient impacts on surface water quality are evaluated in the 
SWWC model presented in Section 8.  

As with runoff waters, predicted solute concentrations in toe seepage are inversely related to flow, 
with higher constituent concentrations being associated with periods of lower flow (for example 
operational years 2 and 10 as shown on Figure 4-14 to Figure 4-19). Conversely, lower constituent 
concentrations are predicted to be associated with periods of higher flow, as a result of increased 
dilution.  Predictions of toe seepage water quality have also been made for the above average and 
below average precipitation scenarios. The results are presented in Appendix A and demonstrate 
that the results for the average, above average and below average scenarios are similar. Any 
differences are not significant enough to change the overall conclusions of the model and the same 
parameters are predicted to exceed potentially applicable surface water quality standards for all 
three scenarios.  

4.10.3 Groundwater Quality Underlying DRSFs 

The predicted groundwater chemistry underlying the DRSFs is presented in Table 4-15 (Hangar 
Flats DRSF), Table 4-16 (West End DRSF) and Table 4-17 (Fiddle DRSF) for the average 
precipitation scenario. Time series plots for the key constituents of interest (arsenic, antimony, 
mercury, sulfate, pH, iron, aluminum and manganese) are presented on Figure 4-24 to Figure 4-29. 
These figures show predicted groundwater quality for the operational and post-closure period 
compared to IDAPA 58.01.11 groundwater quality standards.  

The results demonstrate that groundwater underlying the DRSFs is predicted to remain circum-
neutral to moderately alkaline. No significant impacts to groundwater pH are predicted as a result of 
seepage from the DRSFs, with a predicted pH of 6.8 (under Hangar Flats DRSF), 8.6 (West End 
DRSF) and 7.4 (Fiddle DRSF). This is close to existing groundwater chemistry.  

Despite the circum-neutral pH, a number of constituents are predicted to be elevated above Idaho 
(IDAPA 58.01.11) groundwater quality standards in groundwater underlying the future DRSFs, 
including arsenic, antimony, iron and manganese. 

For Hangar Flats DRSF, concentrations of iron and manganese are predicted to be elevated above 
IDAPA 58.01.11 groundwater quality standards in groundwater underlying the facility for all years 
during operations and post-closure. However, these constituents are already elevated in the existing 
groundwater and no increases in concentration are predicted as a result of DRSF development. 
Arsenic concentrations in groundwater underlying the Hangar Flats DRSF are predicted to be 
elevated above IDAPA 58.01.11 groundwater quality standards from year 2 of operations onwards, 
with predicted concentrations of up to 0.27 mg/L. This can be compared to a groundwater standard 
of 0.01 mg/L and to existing groundwater concentrations of 0.0054 mg/L and 0.0005 mg/L arsenic for 
the alluvial and bedrock aquifers, respectively. Groundwater arsenic concentrations are predicted to 
increase during each year of operations as the size of Hangar Flats DRSF increases, and 
concentrations stabilize around year 10 of operations when the facility reaches its maximum capacity 
(Figure 4-24). All other constituents are predicted to remain below IDAPA 58.01.11 groundwater 
quality standards in groundwater underlying Hangar Flats DRSF. 

For West End DRSF, concentrations of arsenic, antimony and nitrate + nitrite are predicted to be 
elevated above IDAPA 58.01.11 groundwater quality standards in the groundwater underlying the 
facility for all years during operations. Both arsenic and antimony are elevated in the existing 
groundwater; however, concentrations of these constituents are predicted to increase as a result of 
DRSF development. Predicted concentrations of arsenic and antimony in groundwater underlying 



SRK Consulting 
Stibnite Gold Project Proposed Action SWWC Model Page 58 
 

RG/AP/RB Stibnite_Proposed_Action_SWWC_Modeling_Report_200900_07_RW_20180730 July 2018 

the West End DRSF are also higher compared to Hangar Flats and Fiddle DRSFs. This is a function 
of the West End DRSF being situated primarily on a bedrock aquifer, which has a lower specific yield 
than the alluvial aquifer and therefore results in less dilution. Arsenic concentrations underlying West 
End DRSF are predicted to be between 0.54 mg/L and 0.80 mg/L compared to the IDAPA 58.01.11 
groundwater quality standard of 0.01 mg/L and existing groundwater concentrations of approximately 
0.3 mg/L. Antimony concentrations are predicted to be between 0.09 mg/L (year 1) and 0.14 mg/L 
(year10) compared to the IDAPA 58.01.11 groundwater quality standard of 0.006 mg/L and existing 
groundwater concentrations of approximately 0.023 mg/L. Concentrations of nitrate + nitrite 
underlying West End DRSF are predicted to be between 11.8 mg/L (year 1) and 21.2 mg/L (year 10) 
compared to the groundwater quality standard of 10 mg/L and existing groundwater concentrations 
of approximately 0.05 mg/L. This relates to flushing of explosives residue from the development 
rock. However, due to the highly soluble nature of nitrogen compounds, they are likely to be rapidly 
flushed during operations and are not expected to be an issue post-closure. All other constituents 
are predicted to remain below IDAPA 58.01.11 groundwater quality standards in groundwater 
underlying West End DRSF.  

For Fiddle DRSF, concentrations of arsenic are predicted to be elevated above IDAPA 58.01.11 
groundwater quality standards in the groundwater underlying the facility for operational year 4 
onwards. However, arsenic is elevated in the existing groundwater, and concentrations are not 
predicted to change significantly as a result of DRSF development. Future arsenic concentrations 
are actually predicted to decrease compared to existing conditions, most likely as a result of arsenic 
adsorption onto iron oxyhydroxides. All other constituents are predicted to remain below IDAPA 
58.01.11 groundwater quality standards in groundwater underlying Fiddle DRSF. 

Predictions of groundwater quality underlying the DRSFs have also been made for the above 
average and below average precipitation scenarios. The results are presented in Appendix A and 
show that the predicted groundwater chemistry is very similar for the average, below average and 
above average precipitation scenarios. This demonstrates that groundwater chemistry is unlikely to 
be significantly affected by the amount of precipitation (and subsequent recharge from the DRSFs) in 
any given year.

AliciaH
Highlight
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Table 4-10: Predicted Runoff Water Quality for Hangar Flats DRSF (Average Precipitation Scenario) 

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Criteria 

Predicted future runoff chemistry for Hangar Flats DRSF 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 
Post-

closure 

pH s.u. 6.5 - 9  6.51  7.87  7.04  7.22  7.13  7.04  7.08  7.37  7.46  7.87  7.27 

Hangar Flats DRSF 
will be reclaimed 

and any water 
running off the 

facility will be non-
contact water. 

Alkalinity mg/L as CaCO3 >20  1.11  26.6  3.81  5.84  4.64  3.76  4.21  8.25  10.2  26.2  6.41 

Ag mg/L  0.0032 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 

Al mg/L  0.05  0.0019  0.0027  0.0029  0.0026  0.0027  0.0029  0.0028  0.0025  0.0025  0.0027  0.0026 

As mg/L  0.01  0.018  0.42  0.058  0.087  0.064  0.047  0.044  0.081  0.096  0.25  0.060 

B mg/L  120  0.0031  0.076  0.011  0.017  0.013  0.011  0.013  0.025  0.031  0.079  0.019 

Ba mg/L  2.0  0.00034  2.6E-06  4.3E-05  2.2E-05  3.3E-05  5.0E-05  4.7E-05  1.7E-05  1.3E-05  3.7E-06  2.6E-05 

Be mg/L  0.004  1.5E-06  2.9E-06  5.0E-06  3.8E-06  3.7E-06  3.4E-06  2.1E-06  1.2E-06  1.0E-06  1.0E-06  1.2E-06 

Ca mg/L -  0.53  9.18  1.43  2.10  1.68  1.37  1.47  2.72  3.31  8.24  2.13 

Cd mg/L  0.00025  6.8E-07  1.6E-05  2.9E-06  4.9E-06  5.0E-06  5.0E-06  7.6E-06  1.6E-05  2.0E-05  5.3E-05  1.3E-05 

Cl mg/L  230  0.10  0.11  0.10  0.11  0.11  0.11  0.12  0.14  0.16  0.25  0.14 

Co mg/L -  1.3E-05  0.00031  4.2E-05  6.4E-05  4.8E-05  3.7E-05  3.7E-05  7.0E-05  8.5E-05  0.00022  5.3E-05 

Cr mg/L  0.1 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

Cu mg/L  0.009  5.2E-05  0.00062  0.00018  0.00026  0.00022  0.00019  0.00023  0.00036  0.00040  0.00077  0.00032 

F mg/L  2.0  0.00086  0.021  0.0030  0.0046  0.0037  0.0031  0.0035  0.0069  0.0086  0.022  0.0054 

Fe mg/L  0.3  0.00064  0.00076  0.0022  0.0018  0.0021  0.0023  0.0022  0.0014  0.0013  0.00089  0.0016 

Hg mg/L 0.000012 0.000003 0.000067 0.000009 0.000013 0.000009 0.000006 0.000005 0.000009 0.00001 0.000024 0.000006 

K mg/L -  0.077  1.07  0.18  0.26  0.21  0.17  0.19  0.33  0.40  0.97  0.26 

Mg mg/L -  0.29  2.20  0.49  0.65  0.56  0.50  0.54  0.85  1.01  2.26  0.71 

Mn mg/L  0.05  0.00068  0.016  0.0023  0.0034  0.0026  0.0020  0.0020  0.0037  0.0045  0.012  0.0028 

Mo mg/L  0.6 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

Na mg/L -  0.15  0.80  0.22  0.27  0.24  0.22  0.23  0.33  0.37  0.76  0.28 

Ni mg/L  0.052 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

P mg/L -  0.00020  0.0049  0.00065  0.00096  0.00067  0.00045  0.00033  0.00057  0.00063  0.0016  0.00039 

Pb mg/L  0.0025 0.00001 0.00010 0.00005 0.00006 0.00007 0.00007 0.00009 0.00012 0.00015 0.00025 0.00012 

Sb mg/L  0.0052  0.0012  0.026  0.0040  0.0060  0.0046  0.0035  0.0036  0.0069  0.0084  0.020  0.0052 

Se mg/L  0.005 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 

SO4 mg/L  250  0.74  9.25  1.59  2.21  1.75  1.40  1.36  2.24  2.62  6.09  1.78 

Tl mg/L 0.000017 0.00001 0.00014 0.00002 0.00003 0.00002 0.00002 0.00002 0.00005 0.00006 0.00015 0.00004 

V mg/L  0.84 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Zn mg/L  0.12  0.00019  0.0046  0.00077  0.0013  0.0012  0.0012  0.0017  0.0034  0.0044  0.011  0.0028 

TDS mg/L  500  3.02  49.8  7.90  11.6  9.29  7.60  8.19  15.0  18.2  45.1  11.8 

NO3 + NO2 mg/L as N -  10.6  3.12  0.44  0.67  0.52  0.42  0.45  0.87  1.08  2.76  0.67 

All values are for the dissolved fraction unless otherwise noted     
        

< Indicates parameter was consistently below analytical detection limits in the HCT effluents, and is thus not expected at detectable concentrations in the DRSF runoff  
- Indicates no guideline for parameter      

  Indicates value is greater than Strictest Potentially Applicable Surface Water Quality Criteria  
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Table 4-11: Predicted Runoff Water Quality for West End DRSF (Average Precipitation Scenario) 

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Criteria 

Predicted future runoff chemistry for West End DRSF 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 
Post-

closure 

pH s.u. 6.5 - 9  7.29  7.91  7.17  7.33  7.33  7.26  7.38 

West End DRSF will be reclaimed and any water running off the 
facility will be non-contact water. 

Alkalinity mg/L as CaCO3 >20  6.72  28.9  5.14  7.40  7.50  6.36  8.31 

Ag mg/L  0.0032 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 

Al mg/L  0.05  0.0026  0.0027  0.0027  0.0025  0.0025  0.0026  0.0025 

As mg/L  0.01  0.021  0.093  0.017  0.024  0.024  0.020  0.027 

B mg/L  120  0.015  0.063  0.011  0.016  0.016  0.014  0.018 

Ba mg/L  2.0  4.9E-05  6.5E-06  7.3E-05  4.2E-05  4.2E-05  5.3E-05  3.6E-05 

Be mg/L  0.004  2.5E-05  5.6E-05  1.9E-05  2.6E-05  2.6E-05  2.4E-05  2.7E-05 

Ca mg/L -  1.54  6.11  1.21  1.68  1.70  1.46  1.87 

Cd mg/L  0.00025  1.4E-05  6.2E-05  1.1E-05  1.6E-05  1.6E-05  1.4E-05  1.8E-05 

Cl mg/L  230  0.12  0.20  0.12  0.12  0.13  0.12  0.13 

Co mg/L - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Cr mg/L  0.1 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

Cu mg/L  0.009  0.00073  0.0029  0.00056  0.00080  0.00081  0.00069  0.00089 

F mg/L  2.0  0.0053  0.023  0.0041  0.0059  0.0059  0.0050  0.0066 

Fe mg/L  0.3  0.00130  0.00045  0.00098  0.0012  0.0012  0.00121  0.0011 

Hg mg/L 0.000012 0.00005 0.00020 0.00004 0.00005 0.00005 0.00004 0.00006 

K mg/L -  0.27  1.04  0.21  0.29  0.30  0.26  0.32 

Mg mg/L -  0.99  3.58  0.81  1.07  1.08  0.95  1.18 

Mn mg/L  0.05  0.00094  0.0041  0.00072  0.00104  0.00105  0.00089  0.00117 

Mo mg/L  0.6 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

Na mg/L -  0.23  0.57  0.21  0.24  0.24  0.22  0.25 

Ni mg/L  0.052 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

P mg/L -  0.0061  0.026  0.0047  0.0067  0.0068  0.0058  0.0076 

Pb mg/L  0.0025 0.00011 0.00038 0.00008 0.00012 0.00012 0.00010 0.00013 

Sb mg/L  0.0052  0.0044  0.019  0.0034  0.0049  0.0050  0.0042  0.0055 

Se mg/L  0.005 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 

SO4 mg/L  250  1.15  3.70  0.97  1.22  1.24  1.11  1.33 

Tl mg/L 0.000017 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 

V mg/L  0.84 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Zn mg/L  0.12  0.00095  0.0041  0.00073  0.00105  0.00106  0.00090  0.00118 

TDS mg/L  500  11.1  44.4  8.72  12.1  12.3  10.5  13.5 

NO3 + NO2 mg/L as N -  78.8  2.65  0.47  0.68  0.69  0.58  0.76 

All values are for the dissolved fraction unless otherwise noted     
        

< Indicates parameter was consistently below analytical detection limits in the HCT effluents, and is thus not expected at detectable concentrations in the DRSF runoff  
- Indicates no guideline for parameter      

  Indicates value is greater than Strictest Potentially Applicable Surface Water Quality Criteria  
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Table 4-12: Predicted Runoff Water Quality for Fiddle DRSF (Average Precipitation Scenario) 

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Criteria 

Predicted future runoff chemistry for Fiddle DRSF 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 
Post-

closure 

pH s.u. 6.5 - 9 

No source 
term 

provided 
for Year 1, 
as Fiddle 

DRSF 
does not 

exist 

 8.08  7.18  7.22  7.15  7.03  7.00  7.55 

Fiddle DRSF will be reclaimed and any water running 
off the facility will be non-contact water. 

Alkalinity mg/L as CaCO3 >20  43.7  5.24  5.74  4.95  3.74  3.50  12.6 

Ag mg/L  0.0032 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 

Al mg/L  0.05  0.0031  0.0027  0.0026  0.0027  0.0029  0.0029  0.0025 

As mg/L  0.01  0.69  0.083  0.091  0.078  0.055  0.052  0.19 

B mg/L  120  0.12  0.015  0.016  0.014  0.010  0.0098  0.035 

Ba mg/L  2.0  1.4E-06  2.5E-05  2.2E-05  2.7E-05  4.5E-05  5.0E-05  7.3E-06 

Be mg/L  0.004  4.2E-06  4.7E-06  4.4E-06  5.0E-06  6.2E-06  5.8E-06  4.2E-06 

Ca mg/L -  15.0  1.93  2.10  1.82  1.38  1.30  4.29 

Cd mg/L  0.00025  2.7E-05  3.2E-06  3.5E-06  3.2E-06  2.8E-06  2.6E-06  9.5E-06 

Cl mg/L  230  0.12  0.10  0.10  0.10  0.10  0.10  0.11 

Co mg/L -  0.00050  6.0E-05  6.6E-05  5.6E-05  3.9E-05  3.6E-05  0.00013 

Cr mg/L  0.1 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

Cu mg/L  0.009  0.0010  0.00024  0.00025  0.00023  0.00020  0.00018  0.00047 

F mg/L  2.0  0.034  0.0041  0.0045  0.0039  0.0029  0.0028  0.010 

Fe mg/L  0.3  0.00041  0.0019  0.0018  0.0020  0.0020  0.0019  0.0013 

Hg mg/L 0.000012 0.00011 0.00001 0.00001 0.00001 0.00001 0.00001 0.00004 

K mg/L -  1.73  0.24  0.26  0.23  0.18  0.17  0.52 

Mg mg/L -  3.48  0.60  0.64  0.58  0.50  0.48  1.19 

Mn mg/L  0.05  0.027  0.0032  0.0035  0.0030  0.0021  0.0020  0.0072 

Mo mg/L  0.6 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

Na mg/L -  1.24  0.26  0.27  0.25  0.22  0.21  0.44 

Ni mg/L  0.052 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

P mg/L -  0.0081  0.00097  0.0011  0.00097  0.00095  0.00089  0.0032 

Pb mg/L  0.0025 0.00017 0.00006 0.00006 0.00006 0.00005 0.00005 0.00009 

Sb mg/L  0.0052  0.042  0.0056  0.0062  0.0053  0.0039  0.0036  0.013 

Se mg/L  0.005 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 

SO4 mg/L  250  14.9  2.12  2.29  2.01  1.55  1.47  4.34 

Tl mg/L 0.000017 0.00023 0.00003 0.00003 0.00002 0.00002 0.00002 0.00006 

V mg/L  0.84 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Zn mg/L  0.12  0.0074  0.00092  0.00100  0.00086  0.00064  0.00060  0.0022 

TDS mg/L  500  81.1  10.6  11.5  10.1  7.75  7.31  23.7 

NO3 + NO2 mg/L as N -  5.50  0.66  0.72  0.62  0.46  0.43  1.55 

All values are for the dissolved fraction unless otherwise noted  
        

< Indicates parameter was consistently below analytical detection limits in the HCT effluents, and is thus not expected at detectable concentrations in the DRSF runoff  
- Indicates no guideline for parameter      

  Indicates value is greater than Strictest Potentially Applicable Surface Water Quality Criteria  
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Figure 4-14: Predicted Runoff Water Quality for Hangar Flats DRSF for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 4-15: Predicted Runoff Water Quality for Hangar Flats DRSF for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 4-16: Predicted Runoff Water Quality for West End DRSF for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 4-17: Predicted Runoff Water Quality for West End DRSF for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 4-18: Predicted Runoff Water Quality for Fiddle DRSF for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 4-19: Predicted Runoff Water Quality for Fiddle DRSF for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Table 4-13: Predicted Toe Seepage Water Quality for West End DRSF (Average Precipitation Scenario) 

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Criteria 

Predicted toe seepage chemistry for West End DRSF 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 
Post-

closure 

pH s.u. 6.5 - 9  8.55  8.56  8.61  8.56  8.64  8.72  8.61  8.63  8.69  8.73  8.60  8.54  8.65 

Alkalinity mg/L as CaCO3 >20  137  140  158  141  172  209  160  166  197  214  155  134  176 

Ag mg/L 0.0032  0.0009  0.0009  0.0011  0.0009  0.0012  0.0016  0.0011  0.0012  0.0015  0.0016  0.0011  0.00087  0.0013 

Al mg/L 0.05  0.0052  0.0053  0.0057  0.0053  0.0060  0.0068  0.0057  0.0059  0.0066  0.0069  0.0057  0.0052  0.0061 

As mg/L 0.01  0.76  0.77  0.92  0.77  1.02  1.31  0.94  0.98  1.21  1.34  0.90  0.72  1.06 

B mg/L 120  0.51  0.52  0.62  0.52  0.69  0.88  0.63  0.66  0.82  0.91  0.61  0.49  0.72 

Ba mg/L 2  7.5E-07  7.3E-07  6.3E-07  7.3E-07  5.7E-07  4.5E-07  6.2E-07  5.9E-07  4.9E-07  4.4E-07  6.4E-07  7.9E-07  5.5E-07 

Be mg/L 0.004  0.00021  0.00020  0.00028  0.00021  0.00033  0.00048  0.00028  0.00028  0.00042  0.00051  0.00024  0.00019  0.00033 

Ca mg/L -  9.67  9.35  7.66  9.26  6.73  4.97  7.57  7.10  5.46  4.82  7.89  10.08  6.47 

Cd mg/L 0.00025  0.00050  0.00052  0.00061  0.00052  0.00068  0.00086  0.00062  0.00065  0.00080  0.00089  0.00060  0.00048  0.00070 

Cl mg/L 230  0.91  0.94  1.10  0.94  1.21  1.52  1.12  1.17  1.42  1.56  1.08  0.88  1.25 

Co mg/L - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Cr mg/L 0.1 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

Cu mg/L 0.009  0.0042  0.0042  0.0042  0.0042  0.0043  0.0045  0.0042  0.0042  0.0044  0.0045  0.0042  0.0041  0.0043 

F mg/L 2  0.19  0.19  0.23  0.19  0.25  0.32  0.23  0.24  0.30  0.33  0.22  0.18  0.26 

Fe mg/L 0.3  0.00019  0.00019  0.00019  0.00019  0.00019  0.00020  0.00019  0.00019  0.00020  0.00021  0.00019  0.00019  0.00020 

Hg mg/L 0.000012  0.0016  0.0017  0.0020  0.0017  0.0022  0.0028  0.0020  0.0021  0.0026  0.0029  0.0019  0.0015  0.0023 

K mg/L -  8.18  8.41  10.0  8.48  11.2  14.2  10.2  10.7  13.2  14.7  9.8  7.87  11.6 

Mg mg/L -  27.4  28.2  33.6  28.4  37.4  47.5  34.1  35.8  44.1  49.0  32.8  26.4  38.7 

Mn mg/L 0.05  0.0036  0.0035  0.0031  0.0035  0.0029  0.0026  0.0030  0.0030  0.0027  0.0025  0.0031  0.0036  0.0029 

Mo mg/L 0.6 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

Na mg/L -  3.70  3.80  4.51  3.83  5.01  6.33  4.58  4.80  5.89  6.53  4.41  3.56  5.18 

Ni mg/L 0.052 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

P mg/L -  0.19  0.20  0.23  0.20  0.26  0.33  0.24  0.25  0.30  0.34  0.23  0.19  0.27 

Pb mg/L 0.0025  0.0011  0.0011  0.0012  0.0011  0.0012  0.0014  0.0012  0.0012  0.0013  0.0014  0.0011  0.0011  0.0012 

Sb mg/L 0.0052  0.14  0.15  0.17  0.15  0.19  0.25  0.17  0.18  0.23  0.26  0.18  0.14  0.20 

Se mg/L 0.005 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 

SO4 mg/L 250  27.2  28.0  33.3  28.2  37.1  46.9  33.9  35.5  43.7  48.5  32.6  26.2  38.4 

Tl mg/L 0.000017 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 

V mg/L 0.84 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

Zn mg/L 0.12  0.032  0.033  0.040  0.033  0.044  0.057  0.040  0.042  0.053  0.058  0.039  0.031  0.046 

TDS mg/L 500  216  220  251  222  273  334  253  263  313  342  246  210  280 

NO3 + NO2 mg/L as N -  21.4  22.0  26.3  22.2  29.3  37.2  26.7  28.0  34.6  38.4  25.7  20.6  0.05 

All values are for the dissolved fraction unless otherwise noted    

        
< Indicates parameter was consistently below analytical detection limits in the HCT effluents, and is thus not expected at detectable concentrations in the DRSF toe seepage 

- Indicates no guideline for parameter      
  Indicates value is greater than Strictest Potentially Applicable Surface Water Quality Criteria   
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Table 4-14: Predicted Toe Seepage Water Quality for Fiddle DRSF (Average Precipitation Scenario) 

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Criteria 

Predicted toe seepage chemistry for Fiddle DRSF 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 
Post-

closure 

pH s.u. 6.5 - 9 

No source 
term provided 
for Year 1, as 
Fiddle DRSF 

does not 
exist 

 8.42  7.91  7.99  8.01  8.03  8.04  8.02  8.01  8.00  8.03  8.02  8.01 
Alkalinity mg/L as CaCO3 >20  105  29.1  35.0  36.7  39.3  39.6  37.7  36.7  36.6  38.6  37.3  37.2 
Ag mg/L 0.0032  0.00040  2.4E-05  4.9E-05  6.2E-05  7.9E-05  7.8E-05  7.3E-05  7.5E-05  7.9E-05  7.1E-05  5.8E-05  7.2E-05 
Al mg/L 0.05  0.0044  0.0027  0.0029  0.0029  0.0030  0.0030  0.0029  0.0029  0.0029  0.0029  0.0029  0.0029 
As mg/L 0.01  5.76  0.15  0.51  0.67  0.74  0.72  0.67  0.69  0.73  0.65  0.50  0.65 
B mg/L 120  1.03  0.032  0.10  0.13  0.15  0.14  0.13  0.14  0.14  0.13  0.10  0.13 
Ba mg/L 2  2.6E-07  4.9E-06  1.9E-06  1.6E-06  1.4E-06  1.4E-06  1.6E-06  1.6E-06  1.5E-06  1.6E-06  1.9E-06  1.6E-06 
Be mg/L 0.004  2.6E-05  6.3E-08  7.2E-08  8.5E-08  1.0E-07  9.9E-08  9.3E-08  9.6E-08  9.8E-08  9.2E-08  8.4E-08  9.2E-08 
Ca mg/L -  19.9  6.43  7.78  7.84  8.08  8.33  7.69  7.12  6.73  8.20  8.44  7.56 
Cd mg/L 0.00025 0.00022 0.00002 0.00003 0.00004 0.00005 0.00005 0.00004 0.00004 0.00005 0.00004 0.00004 0.00004 
Cl mg/L 230  0.28  0.41  0.40  0.40  0.40  0.40  0.41  0.42  0.42  0.40  0.39  0.41 
Co mg/L -  0.0041  0.00012  0.00037  0.00047  0.00051  0.00049  0.00046  0.00047  0.00050  0.00045  0.00036  0.00044 
Cr mg/L 0.1  0.00019  2.3E-06  3.4E-06  4.0E-06  4.3E-06  4.2E-06  4.1E-06  3.9E-06  4.2E-06  4.1E-06  3.7E-06  4.0E-06 
Cu mg/L 0.009  0.0039  0.00021  0.00038  0.00040  0.00046  0.00047  0.00043  0.00038  0.00036  0.00046  0.00045  0.00041 
F mg/L 2  0.29  0.21  0.21  0.22  0.22  0.21  0.22  0.23  0.23  0.21  0.21  0.22 
Fe mg/L 0.3  0.00018  0.10  0.057  0.046  0.034  0.033  0.044  0.052  0.053  0.038  0.043  0.046 
Hg mg/L 0.000012 0.00090 0.00001 0.00007 0.00010 0.00014 0.00013 0.00012 0.00013 0.00013 0.00012 0.00009 0.00012 
K mg/L -  14.0  1.07  1.91  2.30  2.56  2.49  2.38  2.46  2.56  2.34  1.95  2.33 
Mg mg/L -  27.3  1.50  3.17  3.98  4.68  4.55  4.29  4.43  4.63  4.23  3.42  4.18 
Mn mg/L 0.05  0.13  0.0041  0.012  0.012  0.012  0.012  0.012  0.0100  0.011  0.012  0.0097  0.0108 
Mo mg/L 0.6  0.00026  0.00026  0.00024  0.00023  0.00023  0.00022  0.00023  0.00024  0.00024  0.00023  0.00023  0.00023 
Na mg/L -  9.30  3.54  3.85  4.07  4.11  4.04  4.07  4.20  4.30  3.98  3.74  4.06 
Ni mg/L 0.052  0.00023  0.00019  0.00017  0.00017  0.00017  0.00017  0.00017  0.00017  0.00017  0.00017  0.00016  0.00017 
P mg/L -  0.0061  0.043  0.040  0.039  0.039  0.039  0.040  0.041  0.041  0.039  0.040  0.040 
Pb mg/L 0.0025  0.0011  2.3E-07  1.1E-06  1.7E-06  2.5E-06  2.4E-06  2.0E-06  2.0E-06  2.2E-06  2.1E-06  1.4E-06  1.8E-06 
Sb mg/L 0.0052  0.30  9.3E-05  0.00015  0.00017  0.00022  0.00023  0.00018  0.00016  0.00015  0.00020  0.00018  0.00017 
Se mg/L 0.005  0.00095  0.00095  0.00086  0.00085  0.00082  0.00081  0.00084  0.00087  0.00088  0.00082  0.00082  0.00085 
SO4 mg/L 250  121  3.93  11.7  15.0  16.6  16.2  15.1  15.7  16.3  14.9  11.6  14.6 
Tl mg/L 0.000017 0.0019 0.00004 0.00017 0.00022 0.00024 0.00023 0.00021 0.00022 0.00024 0.00022 0.00016 0.00020 
V mg/L 0.84  0.00041  0.00041  0.00037  0.00036  0.00035  0.00035  0.00036  0.00037  0.00038  0.00035  0.00035  0.00036 
Zn mg/L 0.12  0.057  0.00091  0.0030  0.0041  0.0048  0.0046  0.0043  0.0044  0.0047  0.0042  0.0032  0.0041 
TDS mg/L 500  304  46.5  64.8  71.4  77.0  76.8  72.8  72.2  72.8  73.8  67.8  71.5 
NO3 + NO2 mg/L as N -  45.6  0.69  3.67  4.97  5.80  5.62  5.16  5.36  5.64  5.09  3.83  0.06 

All values are for the dissolved fraction unless otherwise noted      
        

- Indicates no guideline for parameter      
  Indicates value is greater than Strictest Potentially Applicable Surface Water Quality Criteria   
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Figure 4-20: Predicted Toe Seepage Water Quality for West End DRSF for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 4-21: Predicted Toe Seepage Water Quality for West End DRSF for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 4-22: Predicted Toe Seepage Water Quality for Fiddle DRSF for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 4-23: Predicted Toe Seepage Water Quality for Fiddle DRSF for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Table 4-15: Predicted Groundwater Quality Underlying Hangar Flats DRSF (Average Precipitation Scenario) 

Parameter Units 

Idaho 
Groundwater 

Quality 
Standard 
(IDAPA 

58.01.11) 

Existing 
alluvial 

groundwater 
chemistry 

under facility 
(MWH-A02) 

Existing 
bedrock 

groundwater 
chemistry 

under facility 
(MWH-B02) 

Predicted future groundwater chemistry under Hangar Flats DRSF 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 
Post-

closure 

pH s.u. 6.5 - 8.5*  6.90  6.78  6.75  6.75  6.75  6.75  6.75  6.74  6.74  6.75  6.75  6.76  6.75  6.75  6.75 

Alkalinity mg/L as CaCO3 -  136  43.2  134  135  134  134  134  134  134  135  137  138  137  135  137 

Ag mg/L 0.1* 0.00002 0.00002 0.00002 0.00002 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 

Al mg/L 0.2*  0.0048  0.076  0.0041  0.0041  0.0041  0.0041  0.0041  0.0041  0.0041  0.0041  0.0041  0.0041  0.0041  0.0041  0.0041 

As mg/L 0.01  0.0054  0.00053 0.0016 0.013  0.055  0.082  0.091  0.118  0.17  0.22  0.26  0.27  0.25  0.22  0.24 

B mg/L -  0.019  0.018  0.029  0.038  0.046  0.052  0.055  0.064  0.086  0.103  0.120  0.12  0.113  0.108  0.114 

Ba mg/L 2  0.020  0.0033  0.0013  0.0003  0.00012  0.00009  0.00009  7.3E-05  5.6E-05  4.7E-05  4.2E-05  4.2E-05  4.4E-05  4.7E-05  4.4E-05 

Be mg/L 0.004  2.0E-05  2.6E-05  5.8E-08  7.0E-08  7.0E-08  7.0E-08  6.8E-08  6.8E-08  6.7E-08  6.8E-08  7.5E-08  8.2E-08  7.6E-08  6.9E-08  7.6E-08 

Ca mg/L -  30.4  11.5  30.2  30.1  30.0  29.9  29.8  29.7  29.4  29.3  29.2  29.4  29.3  29.2  29.3 

Cd mg/L 0.005 0.00002 0.00002 0.00003 0.00004 0.00004 0.00004 0.00004 0.00005 0.00006 0.00007 0.00008 0.00009 0.00008 0.00008 0.00008 

Cl mg/L 250*  7.36  0.38  7.16  7.25  7.18  7.12  7.10  7.07  7.03  7.08  7.15  7.28  7.20  7.09  7.21 

Co mg/L -  0.00099  0.00040  0.0010  0.0010  0.0010  0.0011  0.0011  0.0011  0.0011  0.0012  0.0012  0.0012  0.0012  0.0012  0.0012 

Cr mg/L 0.1  0.00028  0.00026  1.0E-06  1.4E-06  1.6E-06  1.7E-06  1.7E-06  1.7E-06  1.8E-06  1.9E-06  2.1E-06  2.3E-06  2.1E-06  2.0E-06  2.1E-06 

Cu mg/L 1.3  0.00039  0.00035  0.00016  0.00016  0.00017  0.00017  0.00017  0.00018  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019 

F mg/L 4  0.22  0.23  0.22  0.22  0.22  0.22  0.22  0.22  0.23  0.23  0.24  0.24  0.24  0.23  0.24 

Fe mg/L 0.3*  2.63  0.08  1.95  2.01  1.94  1.91  1.87  1.83  1.75  1.76  1.79  1.88  1.83  1.75  1.84 

Hg mg/L 0.002 0.0000100 0.0000015 0.000012 0.000013 0.000021 0.000026 0.000027 0.000031 0.000033 0.000038 0.000041 0.000041 0.000039 0.000037 0.000039 

K mg/L -  1.49  0.59  1.57  1.68  1.78  1.85  1.89  1.99  2.22  2.43  2.61  2.65  2.56  2.49  2.57 

Mg mg/L -  8.00  1.28  8.03  8.33  8.47  8.57  8.63  8.81  9.28  9.75  10.18  10.34  10.10  9.87  10.13 

Mn mg/L 0.05*  2.63  0.016  2.48  2.50  2.48  2.46  2.45  2.43  2.40  2.41  2.42  2.47  2.44  2.41  2.45 

Mo mg/L -  0.0024  0.00039  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0022  0.0022  0.0022  0.0023  0.0023  0.0022  0.0023 

Na mg/L -  15.5  4.19  15.0  15.3  15.2  15.1  15.1  15.1  15.0  15.2  15.4  15.7  15.5  15.2  15.5 

Ni mg/L -  0.00083  0.00047  0.00079  0.00080  0.00080  0.00079  0.00079  0.00078  0.00077  0.00077  0.00078  0.00079  0.00078  0.00077  0.00078 

P mg/L -  0.039  0.037  0.00074  0.00074  0.00075  0.00075  0.00076  0.00076  0.00078  0.00077  0.00077  0.00075  0.00076  0.00077  0.00076 

Pb mg/L 0.015 0.000057 0.000072 6.64E-07 1.35E-06 0.000002 0.000002 0.000002 0.000002 0.000003 0.000005 0.000007 0.000008 0.000006 0.000005 0.000007 

Sb mg/L 0.006 0.00010  0.0013 0.00009 0.00008 0.00009 0.00009 0.00009 0.00009 0.00010 0.00010 0.00009 0.00009 0.00009 0.00010 0.00009 

Se mg/L 0.05  0.0010  0.0010  0.00085  0.00093  0.00094  0.00094  0.00094  0.00093  0.00092  0.00093  0.00093  0.00095  0.00094  0.00093  0.00094 

SO4 mg/L 250*  4.55  2.80  5.05  5.54  6.52  7.20  7.42  8.07  9.32  10.50  11.49  11.59  11.09  10.72  11.19 

Tl mg/L 0.002 0.00002 0.00002 0.00004 0.00006 0.00007 0.00008 0.00009 0.00011 0.00015 0.00018 0.00021 0.00021 0.00020 0.00019 0.00020 

V mg/L -  0.00046  0.00023  0.00044  0.00045  0.00044  0.00044  0.00044  0.00043  0.00043  0.00043  0.00043  0.00044  0.00044  0.00043  0.00044 

Zn mg/L 5*  0.0015  0.0016  0.0028  0.0042  0.0046  0.0049  0.0053  0.0064  0.0098  0.0113  0.014  0.015  0.013  0.013  0.014 

TDS mg/L 500*  167  64.3  206  208  208  209  209  210  211  214  218  220  218  215  218 

NO3 + NO2 mg/L as N 10  0.050  0.20  0.11  0.11  0.48  0.77  0.83  1.12  1.81  2.24  2.68  2.77  2.59  2.47  0.05 

All values are for the dissolved fraction unless otherwise noted    
         

- Indicates no guideline for parameter     
* Indicates secondary guideline     

  Indicates value is greater than Idaho Groundwater Quality Standard (IDAPA 58.01.11)   
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Table 4-16: Predicted Groundwater Quality Underlying West End DRSF (Average Precipitation Scenario) 

Parameter Units 

Idaho 
Groundwater 

Quality 
Standard 
(IDAPA 

58.01.11) 

Existing 
bedrock 

groundwater 
chemistry 

under facility 
(MWH-B20) 

Predicted future groundwater chemistry under West End DRSF 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 
Post-

closure 

pH s.u. 6.5 - 8.5*  8.15  7.98  7.99  8.01  7.99  8.03  8.07  8.01  8.02  8.06  8.08  8.01  7.97  8.04 

Alkalinity mg/L as CaCO3 -  165  149  151  161  151  169  187  162  166  181  189  159  146  172 

Ag mg/L 0.1* 0.00002  0.00051  0.00051  0.00060  0.00054  0.00068  0.00080  0.00063  0.00067  0.00078  0.00080  0.00064  0.00054  0.00077 

Al mg/L 0.2*  0.0028  0.0029  0.0029  0.0029  0.0029  0.0030  0.0031  0.0030  0.0030  0.0031  0.0031  0.0029  0.0029  0.0030 

As mg/L  0.010  0.30  0.54  0.55  0.63  0.57  0.69  0.79  0.65  0.67  0.76  0.80  0.64  0.55  0.73 

B mg/L -  0.020  0.29  0.30  0.34  0.31  0.39  0.44  0.37  0.37  0.43  0.46  0.36  0.31  0.43 

Ba mg/L  2.00  0.051  2.4E-06  2.4E-06  2.1E-06  2.3E-06  2.0E-06  1.7E-06  2.1E-06  2.0E-06  1.8E-06  1.7E-06  2.1E-06  2.4E-06  1.9E-06 

Be mg/L  0.0040  2.0E-05  1.6E-05  1.6E-05  0.00002  2.0E-05  0.00003  0.00004  0.00003  0.00003  0.00004  0.00005  0.00002  1.8E-05  0.00004 

Ca mg/L -  38.0  22.4  22.1  21.6  21.1  20.5  21.7  20.7  21.0  21.3  21.7  20.7  20.8  19.7 

Cd mg/L  0.0050 0.00002 0.00028 0.00029 0.00034 0.00031 0.00039 0.00044 0.00036 0.00037 0.00042 0.00045 0.00035 0.00030 0.00042 

Cl mg/L 250*  0.37  0.67  0.69  0.77  0.71  0.84  0.94  0.80  0.81  0.91  0.96  0.78  0.69  0.88 

Co mg/L -  0.00016 0.00007 0.00007 0.00007 0.00006 0.00007 0.00008 0.00007 0.00007 0.00008 0.00008 0.00007 0.00006 0.00006 

Cr mg/L  0.10  0.00033  0.00010  0.00010  0.00010  0.00010  0.00011  0.00012  0.00010  0.00010  0.00011  0.00012  0.00010  0.00009  0.00010 

Cu mg/L  1.30  0.00055  0.0021  0.0021  0.0022  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0024  0.0024  0.0024 

F mg/L  4.00  0.20  0.19  0.19  0.22  0.19  0.23  0.26  0.22  0.22  0.25  0.26  0.21  0.19  0.23 

Fe  mg/L 0.3*  0.046  0.00031  0.00031  0.00029  0.00031  0.00028  0.00026  0.00029  0.00028  0.00027  0.00026  0.00029  0.00031  0.00028 

Hg mg/L  0.0020  7.1E-07  0.00088  0.00094  0.0011  0.0010  0.0012  0.0014  0.0011  0.0012  0.0013  0.0014  0.0011  0.00090  0.0013 

K mg/L -  3.05  5.88  6.01  6.81  6.25  7.60  8.55  7.11  7.25  8.26  8.78  6.94  6.02  8.02 

Mg mg/L -  25.8  26.7  27.1  30.0  27.3  32.3  36.5  30.5  31.3  35.2  37.2  29.8  26.2  33.3 

Mn mg/L 0.05*  0.011  0.0065  0.0061  0.0058  0.0060  0.0052  0.0048  0.0054  0.0051  0.0050  0.0046  0.0054  0.0059  0.0049 

Mo mg/L -  0.0048  0.0022  0.0022  0.0022  0.0020  0.0021  0.0024  0.0021  0.0022  0.0023  0.0024  0.0020  0.0018  0.0020 

Na mg/L -  2.56  3.19  3.25  3.61  3.31  3.93  4.42  3.71  3.79  4.27  4.52  3.63  3.18  4.08 

Ni mg/L -  0.00093  0.00042  0.00041  0.00043  0.00038  0.00041  0.00047  0.00040  0.00042  0.00045  0.00047  0.00039  0.00036  0.00039 

P mg/L -  0.040  0.12  0.13  0.14  0.13  0.16  0.18  0.15  0.16  0.17  0.19  0.15  0.13  0.17 

Pb mg/L  0.015 0.00005  0.00043  0.00044  0.00047  0.00049  0.00053  0.00054  0.00050  0.00049  0.00054  0.00056  0.00050  0.00049  0.00057 

Sb mg/L  0.0060  0.023  0.090  0.09  0.10  0.10  0.12  0.13  0.11  0.11  0.13  0.14  0.11  0.09  0.13 

Se mg/L  0.050  0.0010  0.00045  0.00045  0.00046  0.00041  0.00044  0.00051  0.00043  0.00045  0.00049  0.00051  0.00042  0.00038  0.00042 

SO4 mg/L 250*  43.2  34.4  34.8  37.8  34.3  39.8  45.0  37.9  38.9  43.4  45.7  37.1  32.7  40.4 

Tl mg/L  0.0020 0.000020 0.000009 0.000009 0.000009 0.000008 0.000009 0.000010 0.000009 0.000009 0.000010 0.000010 0.000008 0.000008 0.000008 

V mg/L - 0.00021 0.00009 0.00009 0.00010 0.00009 0.00009 0.00011 0.00009 0.00009 0.00010 0.00011 0.00009 0.00008 0.00009 

Zn mg/L 5*  0.034  0.033  0.034  0.037  0.034  0.040  0.045  0.037  0.038  0.044  0.046  0.037  0.032  0.041 

TDS mg/L 500*  213  243  246  263  245  276  306  264  271  296  310  259  237  280 

NO3 + NO2 mg/L as N  10  0.050  11.8  12.2  14.5  12.3  16.2  20.5  14.7  15.5  19.1  21.2  14.2  11.4 0.05 

All values are for the dissolved fraction unless otherwise noted    
  

           

- Indicates no guideline for parameter      
 

* Indicates secondary guideline      
 

  Indicates value is greater than Idaho Groundwater Quality Standard (IDAPA 58.01.11)  
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Table 4-17: Predicted Groundwater Quality Underlying Fiddle DRSF (Average Precipitation Scenario) 

Parameter Units 

Idaho 
Groundwater 

Quality 
Standard 
(IDAPA 

58.01.11) 

Existing 
alluvial 

groundwater 
chemistry 

under 
facility 

(MWH-A15) 

Existing 
bedrock 

groundwater 
chemistry 

under 
facility 

(MWH-B15) 

Predicted future groundwater chemistry under Fiddle DRSF 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 
Post-

closure 

pH s.u. 6.5 - 8.5*  7.21  8.54 

No 
source 
term 

provided 
for Year 

1, as 
Fiddle 
DRSF 

does not 
exist 

 7.46  7.46  7.46  7.46  7.46  7.46  7.46  7.46  7.46  7.46  7.46  7.46 

Alkalinity mg/L as CaCO3 -  26.5  80.1  68.5  68.3  68.0  68.0  68.0  68.1  68.2  68.2  68.1  68.2  68.3  68.1 

Ag mg/L 0.1* 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00002 0.00003 

Al mg/L 0.2*  0.0057  0.36  0.0025  0.0025  0.0025  0.0025  0.0025  0.0025  0.0025  0.0025  0.0025  0.0025  0.0025  0.0025 

As mg/L 0.01  0.087  0.31  0.010  0.0070  0.010  0.014  0.015  0.015  0.014  0.014  0.014  0.014  0.012  0.014 

B mg/L -  0.020  0.024  0.029  0.025  0.031  0.033  0.035  0.035  0.034  0.034  0.034  0.033  0.032  0.034 

Ba mg/L 2  0.017  0.040 0.00008 0.00009 0.00007 0.00006 0.00006 0.00006 0.00006 0.00006 0.00006 0.00006 0.00007 0.00006 

Be mg/L 0.004  2.0E-05  7.5E-05  7.8E-09  7.8E-09  7.8E-09  7.8E-09  7.7E-09  7.7E-09  7.8E-09  7.8E-09  7.8E-09  7.8E-09  7.8E-09  7.8E-09 

Ca mg/L -  5.27  14.8  14.6  14.7  14.6  14.6  14.6  14.6  14.6  14.6  14.5  14.6  14.7  14.6 

Cd mg/L 0.005  2.1E-05  2.2E-05  6.6E-06  6.1E-06  6.8E-06  7.3E-06  7.7E-06  7.4E-06  7.3E-06  7.3E-06  7.2E-06  7.3E-06  7.2E-06  7.3E-06 

Cl mg/L 250*  0.43  0.97  0.96  0.96  0.95  0.94  0.94  0.94  0.94  0.95  0.95  0.94  0.94  0.94 

Co mg/L -  7.5E-05  0.00099  0.00063  0.00062  0.00063  0.00064  0.00064  0.00064  0.00063  0.00063  0.00064  0.00063  0.00063  0.00064 

Cr mg/L 0.1  0.00020  0.00034  4.2E-08  3.9E-08  4.2E-08  4.5E-08  4.6E-08  4.6E-08  4.5E-08  4.5E-08  4.4E-08  4.5E-08  4.4E-08  4.5E-08 

Cu mg/L 1.3  0.00012  0.00056  1.9E-06  2.0E-06  2.0E-06  2.0E-06  2.1E-06  2.1E-06  2.0E-06  2.0E-06  2.0E-06  2.0E-06  2.1E-06  2.0E-06 

F mg/L 4  0.22  0.58  0.57  0.57  0.56  0.56  0.56  0.56  0.56  0.56  0.56  0.56  0.56  0.56 

Fe  mg/L 0.3*  0.02  0.63  0.0061  0.0069  0.0065  0.0064  0.0065  0.0065  0.0061  0.0062  0.0062  0.0064  0.0061  0.0062 

Hg mg/L 0.002 0.000001 0.000006 0.000010 0.000006 0.000011 0.000014 0.000018 0.000017 0.000016 0.000016 0.000016 0.000016 0.000014 0.000016 

K mg/L -  0.93  0.95  1.02  0.97  1.03  1.07  1.10  1.09  1.08  1.08  1.09  1.07  1.05  1.09 

Mg mg/L -  1.19  2.23  2.32  2.22  2.34  2.40  2.47  2.45  2.44  2.44  2.45  2.43  2.38  2.44 

Mn mg/L 0.05*  0.0014  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015 

Mo mg/L -  0.00028  0.0045  0.0044  0.0044  0.0043  0.0043  0.0043  0.0043  0.0043  0.0043  0.0043  0.0043  0.0043  0.0043 

Na mg/L -  3.61  27.8  27.3  27.3  26.9  26.8  26.6  26.7  26.8  26.9  26.9  26.8  26.9  26.8 

Ni mg/L -  0.00024  0.00069  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019 

P mg/L -  0.045  0.043  0.010  0.009  0.011  0.012  0.012  0.012  0.012  0.012  0.012  0.012  0.011  0.012 

Pb mg/L 0.015  2.0E-05  0.00031  4.5E-08  4.2E-08  4.6E-08  5.0E-08  5.1E-08  5.1E-08  5.1E-08  5.0E-08  5.0E-08  5.1E-08  4.9E-08  5.0E-08 

Sb mg/L 0.006  0.0041  0.0098  0.0058  0.0051  0.0055  0.0056  0.0055  0.0055  0.0059  0.0058  0.0058  0.0056  0.0059  0.0059 

Se mg/L 0.05  0.0010  0.0010  0.00065  0.00062  0.00066  0.00069  0.00069  0.00069  0.00069  0.00069  0.00069  0.00068  0.00067  0.00069 

SO4 mg/L 250*  2.41  26.3  26.4  26.0  26.2  26.4  26.4  26.4  26.4  26.5  26.6  26.4  26.3  26.5 

Tl mg/L 0.002 0.00002 0.00002 0.00003 0.00002 0.00003 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 

V mg/L -  0.00043  0.0012  0.00069  0.00068  0.00075  0.00081  0.00083  0.00083  0.00079  0.00079  0.00079  0.00081  0.00075  0.00079 

Zn mg/L 5*  0.00079  0.0020  0.00021  0.00019  0.00021  0.00024  0.00025  0.00025  0.00024  0.00024  0.00025  0.00024  0.00023  0.00024 

TDS mg/L 500*  52.9  192  142  141  141  141  141  141  141  141  141  141  141  141 

NO3 + NO2 mg/L as N 10  0.1  0.05  0.27  0.11  0.35  0.47  0.57  0.55  0.51  0.50  0.51  0.48  0.40  0.05 

All values are for the dissolved fraction unless otherwise noted     
          

- Indicates no guideline for parameter      
* Indicates secondary guideline      

  Indicates value is greater than Idaho Groundwater Quality Standard (IDAPA 58.01.11)    
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Figure 4-24: Predicted Groundwater Quality Underlying Hangar Flats DRSF for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 4-25: Predicted Groundwater Quality Underlying Hangar Flats DRSF for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 4-26: Predicted Groundwater Quality Underlying West End DRSF for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 4-27: Predicted Groundwater Quality Underlying West End DRSF for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 4-28: Predicted Groundwater Quality Underlying Fiddle DRSF for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 4-29: Predicted Groundwater Quality Underlying Fiddle DRSF for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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5 TSF MODELING 

5.1 TSF Conceptual Model and Approach 

Tailings generated by the Project will be deposited in a fully-lined facility with an engineered rockfill 
dam and extensive development rock buttress. The entire TSF will be lined with a composite liner 
system to prevent process-related fluids from exiting the facility and impacting surface water and 
groundwater quality. 

The TSF liner system proposed in the PRO (MGII, 2016) includes the following components, 
described from top to bottom: 

 Overliner drain system to encourage dewatering and consolidation of the deposited tailings; 

 60-mil (0.060 inches or 1.5mm) linear low-density polyethylene (LLDPE) liner; 

 Geosynthetic clay liner (GCL) approximately 6mm (0.25 inches) thick; and 

 12 inches (minimum) of prepared (compacted) foundation soil. 

The proposed liner system is consistent with TSF design best practices for liner systems for the 
precious metals mining industry and meets the intent of the IDAPA regulations (IDAPA 
58.01.13.001.02) (Tierra Group, 2018). The primary (LLDPE) liner will prevent the migration of solids 
and solution from the facility, while the secondary (GCL) liner will provide additional protection in the 
event of a defect in the primary liner.  

Despite the best practice design, there could be minor seepage from manufacturing defects and 
other larger holes in the liner or the seams developed during placement. Under-liner drains and 
downgradient wells will be monitored for the presence of seepage. During operations, pore water 
released from the tailings during consolidation will report to the supernatant pool or to the over-liner 
drainage/collection system, and from there collected and pumped either to the supernatant pool or 
directly to the reclaim system. 

At closure, Midas Gold will dewater, close and reclaim the TSF (MGII, 2016). The facility will be 
graded and contoured and a non-PAG development rock cover will be placed on top of the tailings 
and capped by growth medium to inhibit erosion and dust generation and to promote revegetation.  

Source terms have been developed for the TSF (Figure 5-1). The general modeling approach is to 
quantify: 

 Solute concentrations in waters that will potentially seep through defects in the liner, both during 
operations and post-closure; and 

 Solute concentrations in groundwater underlying the TSF. 

The conceptual model for the TSF has been developed using the following assumptions: 

 Tailings will be deposited in a lined facility with an engineered rockfill dam. The TSF will be 
confined on approximately 90% of its perimeter by natural topography that considerably exceeds 
the final height of the facility.  

 Approximately 100 Mt of tailings solids will be stored in the TSF at full buildout (MGII, 2016). The 
tailings production rate will be approximately 20,000 to 25,000 tons per day (M3, 2014). Tailings 
will be thickened and neutralized and will contain approximately 45% to 55% solids by weight. 

 At closure, a soil-rock cover will be placed on top of the facility and the surface channel of 
Meadow Creek will be re-established over the TSF. A synthetic liner will be placed under the 
portion of the Meadow Creek surface channel that is re-routed over the tailings. Any entrained 
solution within the tailings will comprise a mixture of residual process solution, plus any meteoric 
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water that has infiltrated the tailings during and after operations. 

 The TSF draindown solution is represented by decant/process solution chemistry from the 
metallurgical testwork program (SGS, 2014). The chemistry from the co-mingled POX and 
flotation tailings was used for purposes of the TSF model, as this is considered most 
representative of material that will be co-mingled and deposited in the TSF. 

 It is assumed that there will be minor seepage from defects in the TSF liner, which will ultimately 
recharge to groundwater. This solution will interact with groundwater in the uppermost 32.8 feet 
(10 meters) of the aquifer beneath the footprint of the facility. The aquifer below the TSF consists 
entirely of alluvium with an estimated specific yield of 10% (JSAI, pers. comm.). The residence 
time in the aquifer is assumed to be short and on the order of one month to a few months at 
most (JSAI, pers. comm.). 

 

 

Figure 5-1: TSF Conceptual Model 

  



SRK Consulting 
Stibnite Gold Project Proposed Action SWWC Model Page 85 
 

RG/AP/RB Stibnite_Proposed_Action_SWWC_Modeling_Report_200900_07_RW_20180730 July 2018 

5.2 TSF Model Data Sources 

The data sources for the TSF geochemical model inputs are listed in Table 5-1. A conceptual model 
for the TSF is provided on Figure 5-1. 

Table 5-1: TSF Model Data Sources 

Component Source Details 

Water balance 

Site-Wide Water 
Balance Proposed 
Action Report (BC, 
2018a) 

A water balance for the TSF has been developed as part of 
the SWWB. 

Liner leakage 
estimates 

Tailings Storage 
Facility Liner System 
Overview (Tierra 
Group, 2018) 

Estimates of leakage through the TSF liner have been 
developed by Tierra Group. 

Tailings tonnages 
and schedule 

Midas Gold PRO 
(MGII, 2016) 

Tailings tonnages have been obtained from the Midas Gold 
PRO. The TSF will contain approximately 100 Mt of tailings. 

Process water 
chemistry 

Metallurgical testwork 
program decant 
solution analysis 
(SGS, 2014) 

The TSF draindown solution is represented by decant 
solution chemistry from the metallurgical testwork program 
(SGS, 2014). The chemistry from the co-mingled POX and 
flotation tailings was used for the purpose of the TSF model, 
as this is considered most representative of material that will 
be co-mingled and deposited in the TSF during operations. 

Precipitation 
chemistry 

NADP (2015) 
Representative rainwater chemistry data from monthly 
monitoring carried out between 1984 and 2006 at the Smiths 
Ferry Meteorological Station, Idaho. 

Groundwater 
chemistry 

Groundwater Quality 
Baseline Study (HDR, 
2016) 

Representative groundwater chemistry data collected by 
HDR between Q3 2012 and Q3 2016. 

Thermodynamic 
data 

minteq.v4 database 
(Parkhurst and Appelo, 
1999) 

The minteq.v4 thermodynamic database supplied with 
version 3.3.12.12704 of PHREEQC is used. 

5.3 TSF Water Balance 

A water balance for the TSF has been developed as part of the SWWB (BC, 2018a). During 
operations, inflows to the TSF will comprise tailings slurry from the ore processing facilities, runoff 
collected from the Bradley tailings area, seepage from the surface water diversion channel to be 
constructed around the TSF, excess contact water that will be pumped to the facility and direct 
precipitation onto the facility. At closure, a soil-rock cover will be placed on top of the facility, and the 
only inflow to the TSF will be precipitation that has infiltrated the cover. Estimates of post-closure 
infiltration and runoff for the TSF are provided in the SWWB (BC, 2018a) and are summarized in 
Table 5-2. During operations, any precipitation falling on the TSF will be collected within the facility 
and managed within the supernatant pool and/or the reclaim system.  
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Table 5-2: TSF Runoff and Cover Infiltration (BC, 2018a) 

Period 
TSF Runoff  
(m3/year) 

TSF Cover Infiltration 
(m3/year) 

Operations 

Not applicable for operations, 
as any precipitation falling on 
the TSF will be collected within 
the facility. 

Not applicable for operations, as 
no cover will be in place. 

Post-closure average 308,598 25,043 

5.3.1 Liner Leakage Estimates 

Because the TSF will be lined with a composite (geomembrane + clay) liner, leakage from the facility 
is expected to be negligible. However, there could be manufacturing defects and other larger holes 
in the liner or weakness along the seams developed during placement through which minor seepage 
could occur. The potential occurrence of leaks in the TSF liner has been evaluated by Tierra Group 
(Tierra Group, 2018). The calculations assume one defect per acre with a radius of 5.64 mm (0.22 
inches) and an area of 99.9 mm2 (0.15 square inches) (Giroud and Bonaparte, 1989). The 
calculations also assume ‘good contact’ between the liner and the underlying soil, which is 
qualitatively defined by Giroud and Bonaparte (1989) as a geomembrane installed with as few 
wrinkles as possible on an adequately compacted, low-permeability layer with a smooth surface. Use 
of standard QA/QC procedures during installation ensures at least ‘good contact’ between the layers, 
and the presence of GCL improves contact (Tierra Group, 2018). 

Liner leakage estimates have been developed for two scenarios:  

1. For the liner configuration described in the PRO of 60-mil LLDPE over GCL over prepared 
subgrade (MGII, 2016); and 

2. For the prescriptive liner configuration outlined in the Idaho Department of Environmental 
Quality (IDEQ) Rules, Idaho Administrative Procedures Act (IDAPA) 58.01.13, using GCL 
instead of 10-6 cm/s compacted clay underneath the secondary liner. 

Leakage estimates have been developed for each year of operations, and for one post-closure 
scenario based on the water elevation and maximum head for each year. Full details of the 
methodology used are described in Tierra Group (2018). The calculated liner leakage estimates are 
provided in Table 5-3. 
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Table 5-3: TSF Liner Leakage Estimates (Tierra Group, 2018) 

Period 
Water 
Elevation 
(m) 

Area (m2) 
Maximum 
Head on 
Liner (m) 

Liner Leakage (m3/year) 

PRO scenario 
Prescriptive 
Scenario 

Operations 

2,021 280,429 40 0 4.74E-05 

2,061 430,798 57 18 7.29E-05 

2,078 553,520 70 58 9.37E-05 

2,091 663,207 81 108 1.12E-04 

2,102 757,423 90 168 1.28E-04 

2,110 855,078 97 229 1.45E-04 

2,118 952,621 104 295 1.61E-04 

2,125 1,055,566 110 363 1.79E-04 

2,131 1,153,165 116 435 1.95E-04 

2,137 1,241,478 121 511 2.10E-04 

2,142 1,322,603 126 588 2.24E-04 

2,147 1,363,373 128 668 2.31E-04 

Post-closure1 2,149 1,363,373 128 710 710 
1 Post-closure leakage rates are higher than operational rates owing to cessation of pumping from 
the leakage collection and recovery system 

 

5.4 TSF Solution Inputs 

5.4.1 Tailings and Process Water Chemistry 

For the purpose of the TSF geochemical model, it is assumed that pore water within the TSF 
primarily comprises process water chemistry. Representative process water chemistry data have 
been obtained from the metallurgical testwork program, which was conducted at SGS Minerals 
Services, Canada (SGS, 2014). The chemistry from the co-mingled POX and flotation tailings was 
used for the purpose of the TSF model, as this is considered most representative of material that will 
be co-mingled and deposited in the TSF. The process water chemistry used in the geochemical 
predictions is listed in Table 5-4. 

5.4.2 Groundwater Chemistry 

Representative groundwater chemistry data for the area underlying the TSF have been obtained 
from the HDR Groundwater Baseline Study (HDR, 2016). Average groundwater chemistry from 
alluvial well MWH-A01 was used to represent groundwater chemistry under the TSF, as this well is 
located in the footprint of the proposed TSF (Figure 2-3). For purposes of the geochemical prediction 
model, average groundwater chemistry for the period of record (Q3 2012 – Q3 2016) was used 
(Table 5-4). 
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Table 5-4: Geochemical Inputs Used for the TSF Model 

Parameter Units 

Decant Solution 
Chemistry (POX 
+ flotation 
tailings) 

Groundwater 
chemistry  
(MWH-A01)1 

pH s.u. 8.11 7.57 

Alkalinity mg/L as CaCO3 111 63.0 

Ag  mg/L 9.0E-05 2.0E-05 

Al mg/L 0.010 0.0086 

As mg/L 4.09 0.0064 

B mg/L 0.061 0.019 

Ba mg/L 0.036 0.0022 

Be mg/L <0.00002 2.0E-05 

Ca mg/L 107 18.3 

Cd mg/L 5.5E-05 2.0E-05 

Cl mg/L 20.0 0.38 

Co mg/L 0.0022 0.00015 

Cr mg/L 0.0018 0.00030 

Cu mg/L 0.047 0.00015 

F mg/L 0.90 0.21 

Fe mg/L 0.015 0.023 

Hg mg/L 2.5E-05 7.9E-07 

K mg/L 58.8 0.78 

Mg mg/L 8.82 1.53 

Mn mg/L 0.069 0.0015 

Mo mg/L 0.071 0.0013 

Na mg/L 132 2.78 

Ni mg/L 0.0024 0.00027 

P mg/L - 0.039 

Pb mg/L 0.00010 2.0E-05 

Sb mg/L 0.018 0.0020 

Se mg/L 0.0080 0.0010 

SO4 mg/L 410 3.96 

Tl mg/L <0.00002 2.0E-05 

V mg/L 0.00015 0.00031 

Zn mg/L 0.0040 0.00067 

TDS mg/L - 77.3 

Cyanide, total mg/L <0.04 0.0048 

NO3 + NO2 mg/L as N 0.90 0.085 

All values are for the dissolved fraction unless otherwise noted 
1 Represents average chemistry over the period of record 
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5.5 TSF Model Results 

5.5.1 Runoff Water Quality 

There will be no runoff from the TSF during operations, as any precipitation that falls within the 
facility footprint will be captured within the facility. Post-closure, a cover system and surface water 
management system will be in place. The cover is designed to promote vegetative growth and limit 
erosion on the TSF. The post-closure surface water management system will involve re-
establishment of Meadow Creek within a lined channel across the TSF surface. The majority of 
surface runoff from the TSF will only contact the lined Meadow Creek channel or the growth media 
cover and will not come into contact with the underlying tailings. However, the cover may wet up 
during spring snow melt, and meteoric water may contact the upper portion of the underlying tailings 
and drain laterally towards Meadow Creek. The chemistry of this runoff will be evaluated once the 
geochemical characterization results of the pilot test tailings are available (see Section 9.6.3). In 
addition, the potential for runoff to interact with tailings consolidation water will be incorporated into 
the updated numerical predictions.   

5.5.2 Groundwater Quality Underlying TSF 

The predicted groundwater chemistry underlying the TSF is presented in Table 5-5 and Table 5-6 for 
the PRO and prescriptive scenarios, respectively. Time series plots for the key constituents of 
interest (arsenic, antimony, mercury, sulfate, pH, iron, aluminum and manganese) are presented on 
Figure 5-2 and Figure 5-3 for both scenarios. These figures show predicted groundwater quality for 
the operational and post-closure period compared to IDAPA 58.01.11 groundwater quality standards 
and existing groundwater quality in the TSF area (MWH-A02).  

The results demonstrate that no impacts to groundwater are predicted as a result of seepage from 
minor defects in the TSF liner. Predicted groundwater quality under the facility is almost identical to 
existing groundwater chemistry for both the PRO and prescriptive liner scenarios under both 
operational and post-closure conditions. No increases in concentration are predicted as a result of 
build-out of the TSF, which relates to the very low expected seepage volumes from the facility (Tierra 
Group, 2018). All constituents are predicted to be below IDAPA 58.01.11 groundwater quality 
standards in groundwater underlying the future TSF. 
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Table 5-5: Predicted Groundwater Chemistry Underlying TSF (PRO Scenario) 

Parameter Units 
Idaho Groundwater 

Quality Standard 
(IDAPA 58.01.11) 

Existing alluvial 
groundwater 

chemistry under 
facility (MWH-A01) 

Predicted future groundwater chemistry under TSF 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 
Post-

closure 

pH s.u. 6.5 - 8.5*  7.57  7.57  7.57  7.57  7.57  7.57  7.57  7.57  7.57  7.57  7.57  7.57  7.57  7.57 

Alkalinity mg/L as CaCO3 -  63.0  63.0  63.0  63.0  63.0  63.0  63.0  63.0  63.0  63.0  63.0  63.0  63.0  63.0 

Ag mg/L 0.1*  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05 

Al mg/L 0.2*  0.0086  0.0086  0.0086  0.0086  0.0086  0.0086  0.0086  0.0086  0.0086  0.0086  0.0086  0.0086  0.0086  0.0086 

As mg/L 0.01  0.0064  0.0064  0.0064  0.0064  0.0064  0.0064  0.0064  0.0064  0.0064  0.0064  0.0064  0.0064  0.0064  0.0064 

B mg/L -  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019 

Ba mg/L 2  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022 

Be mg/L 0.004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05 

Ca mg/L -  18.3  18.3  18.3  18.3  18.3  18.3  18.3  18.3  18.3  18.3  18.3  18.3  18.3  18.3 

Cd mg/L 0.005  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05 

Cl mg/L 250*  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38 

Co mg/L -  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015 

Cr mg/L 0.1  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030 

Cu mg/L 1.3  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015 

F mg/L 4  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21 

Fe mg/L 0.3*  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

Hg mg/L 0.002  7.9E-07  7.9E-07  7.9E-07  7.9E-07  7.9E-07  7.9E-07  7.9E-07  7.9E-07  7.9E-07  7.9E-07  7.9E-07  7.9E-07  7.9E-07  7.9E-07 

K mg/L -  0.78  0.78  0.78  0.78  0.78  0.78  0.78  0.78  0.78  0.78  0.78  0.78  0.78  0.78 

Mg mg/L -  1.53  1.53  1.53  1.53  1.53  1.53  1.53  1.53  1.53  1.53  1.53  1.53  1.53  1.53 

Mn mg/L 0.05*  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015 

Mo mg/L -  0.0013  0.0013  0.0013  0.0013  0.0013  0.0013  0.0013  0.0013  0.0013  0.0013  0.0013  0.0013  0.0013  0.0013 

Na mg/L -  2.78  2.78  2.78  2.78  2.78  2.78  2.78  2.78  2.78  2.78  2.78  2.78  2.78  2.78 

Ni mg/L -  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027 

P mg/L -  0.039  0.039  0.039  0.039  0.039  0.039  0.039  0.039  0.039  0.039  0.039  0.039  0.039  0.039 

Pb mg/L 0.015  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05 

Sb mg/L 0.006  0.0020  0.0020  0.0020  0.0020  0.0020  0.0020  0.0020  0.0020  0.0020  0.0020  0.0020  0.0020  0.0020  0.0020 

Se mg/L 0.05  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010 

SO4 mg/L 250*  3.96  3.96  3.96  3.96  3.96  3.96  3.96  3.96  3.96  3.96  3.96  3.96  3.96  3.96 

Tl mg/L 0.002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05 

V mg/L -  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031 

Zn mg/L 5*  0.00067  0.00067  0.00067  0.00067  0.00067  0.00067  0.00067  0.00067  0.00067  0.00067  0.00067  0.00067  0.00067  0.00067 

TDS mg/L 500*  77.3  77.3  77.3  77.3  77.3  77.3  77.3  77.3  77.3  77.3  77.3  77.3  77.3  77.3 

Cyanide, total mg/L 0.20  0.0048  0.0048  0.0048  0.0048  0.0048  0.0048  0.0048  0.0048  0.0048  0.0048  0.0048  0.0048  0.0048  0.0048 

NO3 + NO2  mg/L as N 10  0.085  0.085  0.085  0.085  0.085  0.085  0.085  0.085  0.085  0.085  0.085  0.085  0.085  0.085 

All values are for dissolved fraction unless otherwise noted    
- Indicates no guideline for parameter    
* Indicates secondary guideline    

  Indicates value is greater than Idaho Groundwater Quality Standard (IDAPA 58.01.11)   
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Table 5-6: Predicted Groundwater Chemistry underlying TSF (Prescriptive Scenario) 

Parameter  Units 

Idaho 
Groundwater 

Quality Standard 
(IDAPA 58.01.11) 

Existing alluvial 
groundwater 

chemistry under 
facility (MWH-A01) 

Predicted future groundwater chemistry under TSF 

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 
Post-

closure 

pH  s.u. 6.5 - 8.5*  7.57  7.57  7.57  7.57  7.57  7.57  7.57  7.57  7.57  7.57  7.57  7.57  7.57  7.57 

Alkalinity  mg/L as CaCO3 -  63.0  63.0  63.0  63.0  63.0  63.0  63.0  63.0  63.0  63.0  63.0  63.0  63.0  63.0 

Ag  mg/L 0.1*  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05 

Al  mg/L 0.2*  0.0086  0.0086  0.0086  0.0086  0.0086  0.0086  0.0086  0.0086  0.0086  0.0086  0.0086  0.0086  0.0086  0.0086 

As  mg/L 0.01  0.0064  0.0064  0.0064  0.0064  0.0064  0.0064  0.0064  0.0064  0.0064  0.0064  0.0064  0.0064  0.0064  0.0064 

B  mg/L -  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019 

Ba  mg/L 2  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022 

Be  mg/L 0.004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05 

Ca  mg/L -  18.3  18.3  18.3  18.3  18.3  18.3  18.3  18.3  18.3  18.3  18.3  18.3  18.3  18.3 

Cd  mg/L 0.005  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05 

Cl  mg/L 250*  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38 

Co  mg/L -  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015 

Cr  mg/L 0.1  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030 

Cu  mg/L 1.3  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015 

F  mg/L 4  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21 

Fe  mg/L 0.3*  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02  0.02 

Hg  mg/L 0.002  7.9E-07  7.9E-07  7.9E-07  7.9E-07  7.9E-07  7.9E-07  7.9E-07  7.9E-07  7.9E-07  7.9E-07  7.9E-07  7.9E-07  7.9E-07  7.9E-07 

K  mg/L -  0.78  0.78  0.78  0.78  0.78  0.78  0.78  0.78  0.78  0.78  0.78  0.78  0.78  0.78 

Mg  mg/L -  1.53  1.53  1.53  1.53  1.53  1.53  1.53  1.53  1.53  1.53  1.53  1.53  1.53  1.53 

Mn  mg/L 0.05*  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015 

Mo  mg/L -  0.0013  0.0013  0.0013  0.0013  0.0013  0.0013  0.0013  0.0013  0.0013  0.0013  0.0013  0.0013  0.0013  0.0013 

Na  mg/L -  2.78  2.78  2.78  2.78  2.78  2.78  2.78  2.78  2.78  2.78  2.78  2.78  2.78  2.78 

Ni  mg/L -  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027 

P  mg/L -  0.039  0.039  0.039  0.039  0.039  0.039  0.039  0.039  0.039  0.039  0.039  0.039  0.039  0.039 

Pb  mg/L 0.015  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05 

Sb  mg/L 0.006  0.0020  0.0020  0.0020  0.0020  0.0020  0.0020  0.0020  0.0020  0.0020  0.0020  0.0020  0.0020  0.0020  0.0020 

Se  mg/L 0.05  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010 

SO4  mg/L 250*  3.96  3.96  3.96  3.96  3.96  3.96  3.96  3.96  3.96  3.96  3.96  3.96  3.96  3.96 

Tl  mg/L 0.002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05 

V  mg/L -  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031 

Zn  mg/L 5*  0.00067  0.00067  0.00067  0.00067  0.00067  0.00067  0.00067  0.00067  0.00067  0.00067  0.00067  0.00067  0.00067  0.00067 

TDS  mg/L 500*  77.3  77.3  77.3  77.3  77.3  77.3  77.3  77.3  77.3  77.3  77.3  77.3  77.3  77.3 

Cyanide, total  mg/L 0.20  0.0048  0.0048  0.0048  0.0048  0.0048  0.0048  0.0048  0.0048  0.0048  0.0048  0.0048  0.0048  0.0048  0.0048 

NO3 + NO2  mg/L as N 10  0.085  0.085  0.085  0.085  0.085  0.085  0.085  0.085  0.085  0.085  0.085  0.085  0.085  0.085 

All values are for dissolved fraction unless otherwise noted     
‐  Indicates no guideline for parameter     
*  Indicates secondary guideline     

   Indicates value is greater than Idaho Groundwater Quality Standard (IDAPA 58.01.11)    
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Figure 5-2: Predicted Groundwater Quality Underlying TSF for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 5-3: Predicted Groundwater Quality Underlying TSF for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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6 OPERATIONAL PIT DEWATERING WATER QUALITY MODELING 

The Proposed Action includes open-pit mining of the Yellow Pine, West End and Hangar Flats pits 
(Figure 2-1). Mining of portions of these pits will occur below the local water table, and dewatering 
will be required to ensure dry mining conditions and highwall stability. Estimates of operational 
dewatering water quality have been made by coupling the dewatering estimates developed for the 
Project (BC, 2018c) with water quality data from the Groundwater Quality Baseline Study (HDR, 
2016). 

6.1 Operational Dewatering Volumes 

Estimates of operational dewatering volumes were developed using the USGS computer code 
MODFLOW-NWT Drain package to simulate the volumes of water that will be removed in order to 
keep the groundwater table below the pit floors as mining progresses (BC, 2018c). Dewatering was 
initiated in Yellow Pine pit at mine year 1, in Hangar Flats pit at mine year 7 (minor flows from 
unfractured bedrock are predicted sooner during pit development), and in West End pit at mine year 
10. The dewatering estimates assume that the initiation of dewatering occurs at the time the pit is 
mined below the water table, and extends through the entire period the planned topography remains 
below the water table and produces water (i.e. the entire mine operational period). During actual 
mine operations, dewatering may be initiated sooner and/or terminated sooner than assumed for the 
model simulations, particularly as needed for freshwater makeup for ore processing (BC, 2018c). 

The simulated dewatering rates for each pit are shown on Figure 6-1, Figure 6-2 and Figure 6-3 for 
Yellow Pine, Hangar Flats and West End pits, respectively. As described in the Hydrologic Model 
Proposed Action Report (BC, 2018c), dewatering requirements for each of the pits can be 
summarized as follows: 

 Yellow Pine pit – most dewatering flows (up to 99%) are derived from fractured bedrock on the 
valley floor, with minor contributions from overlying alluvium, uplands overburden and 
unfractured rock. Total dewatering flows peak in June of mine year 7, at the end of active mining. 
After mine year 7, backfilling of the Yellow Pine pit will be initiated and dewatering will no longer 
be needed for mining purposes. However, extraction of groundwater will be continued as a 
means of water control during backfilling operations. Simulated dewatering rates are thus 
significantly reduced after mine year 10, related to the end of backfilling the Yellow Pine pit, and 
increased dewatering of the upgradient Hangar Flats pit (Figure 6-1). 

 Hangar Flats pit – most dewatering flows are derived from valley alluvium (up to 70%), with 
some flow from fractured bedrock on the valley floor underlying the alluvium (up to 30%) and 
minor flows (less than 1%) from the unfractured bedrock and upland overburden. Active mining 
of the Hangar Flats pit will end in mine year 10 and active dewatering will no longer be required. 
Pumping may be required to fulfill the demand for high quality makeup water used in the mill or 
for potable water supplies. Beginning in mine year 11, groundwater will be allowed to flow into 
the Hangar Flats pit and a pit lake will begin to form. However, for simplicity in modeling, 
dewatering was simulated as continuing to the end of mine life. 

 West End pit – simulated dewatering of the West End pit does not begin until mine year 10 when 
the proposed pit will extend below the current elevation of West End Creek and encounter 
groundwater along the creek. Dewatering flows are primarily derived from fractured bedrock 
underlying West End Creek, with minor flows from unfractured bedrock. Total dewatering flows 
peak in mine year 12.  
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Figure 6-1: Simulated Dewatering Rates for the Yellow Pine Pit under Average Climate 

Conditions (BC, 2018c) 

 

Figure 6-2: Simulated Dewatering Rates for the Hangar Flats Pit under Average Climate 

Conditions (BC, 2018c) 
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Figure 6-3: Simulated Dewatering Rates for the West End Pit under Average Climate 

Conditions (BC, 2018c) 
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Representative water chemistry data for groundwater that will be dewatered from the Yellow Pine, 
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 Hangar Flats pit - MWH-A04 and MWH-A05 (alluvial wells) and MWH-B04 and MWH-B05 
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from the aquifers underlying the adjacent DRSFs. The proportional contribution from these sources 
are expected to be very low (less than 0.5% of total dewatering volume). The chemistry was 
represented using the future predicted groundwater chemistry obtained from the DRSF modeling as 
described in Section 4.10.3 and summarized in Table 4-15 to Table 4-17, and was mixed with the 
alluvium and groundwater well chemistry in the ratios defined by the water balance. No chemistry 
was assigned to the pit wall runoff, as its contribution to pit dewatering is negligible (less than 1% of 
total dewatering flow) compared to the groundwater contribution.  

The locations of the groundwater wells are shown on Figure 2-3 and the averaged groundwater 
chemistry used for dewatering water quality estimates is listed in Table 6-1. This demonstrates that a 
number of constituents are currently elevated above IDAPA 58.01.11 groundwater quality standards 
in the groundwater that will be removed from the area around the pits by dewatering: 

 Yellow Pine pit – baseline arsenic is elevated in the alluvial aquifer. In addition, aluminum, 
arsenic, iron, pH and antimony are elevated in the bedrock aquifer. 

 Hangar Flats pit – baseline arsenic, manganese and antimony are elevated in the alluvial 
aquifer. Arsenic and antimony are elevated in the bedrock aquifer. 

 West End pit – baseline arsenic and antimony are elevated in the bedrock groundwater. 

Legacy mining features and natural mineralization in the Project area impact current groundwater 
chemistry, and groundwater quality may improve (and the impacts diminish) once the legacy 
features in Meadow Creek are removed early in Project development and the mineralized zones are 
removed as part of operations. The estimates of dewatering chemistry presented in this report 
therefore represent a conservative estimate of potential water quality.   

6.3 Operational Dewatering Water Quality Predictions 

The predicted operational dewatering water quality is presented in Table 6-2, Table 6-3 and Table 
6-4  for Yellow Pine, Hangar Flats and West End pits, respectively. In addition, time-series plots of 
predicted constituent concentrations for key parameters of interest are presented on Figure 6-4 and 
Figure 6-5. Predicted constituent concentrations are compared to IDAPA 58.01.11 groundwater 
quality standards.  

The results demonstrate that a number of parameters are predicted to be consistently elevated 
above groundwater quality standards in the dewatering water, including aluminum, arsenic, iron and 
antimony for the Yellow Pine pit, arsenic, iron, manganese and antimony for the Hangar Flats pit, 
and arsenic and antimony for the West End pit. The predicted pH at Yellow Pine is also marginally 
elevated above the maximum groundwater quality standard of 8.5. Other than the first four years of 
dewatering for Hangar Flats pit, constituent concentrations are relatively consistent over the length of 
the dewatering period.  

The elevated constituent concentrations predicted for the dewatering water is a function of the 
presence of these constituents in the existing groundwater within the pit footprint (Table 6-1). For the 
Proposed Action, this dewatering water will be either be used as makeup water in milling operations, 
or will be reintroduced to the groundwater system via rapid infiltration basins (RIBs). 
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Table 6-1: Details of Groundwater Wells Used for the Pit Dewatering Water Quality Predictions 

Parameter 

Idaho 
Groundwater 

Quality Standard 
(IDAPA 58.01.11) 

Units 

Yellow Pine pit Hangar Flats pit West End pit 

Alluvial aquifer 
(SRK-GM-04S, 

MWH-A14, MWH-
A15, MWH-A17)1 

Bedrock aquifer 
(MWH-B15)1 

Alluvial aquifer 
(MWH-A04 and 

MWH-A05)1 

Bedrock aquifer 
(MWH-B04 and 

MWH-B05)1 
MWH-B201 

pH ≥ 6.5 and ≤ 8.5 pH units  7.26  8.54  6.64  8.05  8.15 

Alkalinity - mg/L as CaCO3  51.6  80.1  78.7  179  165 

Ag 0.1 mg/L  2.0E-05  2.0E-05 <0.00002 <0.00002 <0.00002 

Al 0.2 mg/L  0.011  0.36  0.0067  0.036  0.0028 

As 0.01 mg/L  0.12  0.31  1.66  0.17  0.30 

B - mg/L  0.020  0.024  0.021  0.036  0.020 

Ba 2 mg/L  0.020  0.040  0.022  0.33  0.051 

Be 0.004 mg/L  2.0E-05  7.5E-05  2.0E-05 <0.00002 <0.00002 

Ca - mg/L  12.79  14.8  51.1  36.7  38.0 

Cd 0.005 mg/L  2.3E-05  2.2E-05  2.7E-05  2.2E-05 <0.00002 

Cl 250 mg/L  0.50  0.97  5.70  1.15  0.37 

Co - mg/L  0.00021  0.00099  0.0013  0.00052  0.00016 

Cr 0.1 mg/L  0.00026  0.00034  0.00021  0.00046  0.00033 

Cu 1.3 mg/L  0.00048  0.00056  0.00091  0.00079  0.00055 

F 4 mg/L  0.22  0.58  0.24  0.77 <0.2 

Fe 0.3 mg/L  0.028  0.63  0.22  0.032  0.046 

Hg 0.002 mg/L  1.2E-06  5.5E-06  4.6E-05  1.1E-06  7.1E-07 

K - mg/L  1.05  0.95  2.01  1.74  3.05 

Mg - mg/L  3.69  2.23  12.0  8.93  25.8 

Mn 0.05 mg/L  0.0046  0.015  1.67  0.044  0.011 

Mo - mg/L  0.00135  0.0045  0.0013  0.0044  0.0048 

Na - mg/L  4.31  27.8  10.3  62.5  2.56 

Ni - mg/L  0.00065  0.00069  0.0015  0.00090  0.00093 

NO2 + NO3 10 mg/L as N  0.18  0.051  0.11  0.16  0.050 

P - mg/L  0.043  0.043  0.053  0.053  0.040 

Pb 0.015 mg/L  2.8E-05  0.00031  3.4E-05  8.4E-05  4.6E-05 

Sb 0.006 mg/L  0.013  0.0098  0.069  0.038  0.023 

Se 0.05 mg/L <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 250 mg/L  5.96  26.3  114  79.5  43.2 

Tl 0.002 mg/L  2.0E-05  2.3E-05  2.0E-05  2.2E-05 <0.00002 

V - mg/L  0.00029  0.0012  0.00067  0.00043  0.00021 

Zn 5 mg/L  0.0014  0.0020  0.0011  0.0074  0.034 

TDS 500 mg/L  78.2  192  267  300  213 

All values are for the dissolved fraction unless otherwise noted   
1 Represents average chemistry over period of record   

- Indicates no guideline for parameter   
* Indicates secondary guideline    

   Indicates value is greater than Idaho Groundwater Quality Standard (IDAPA 58.01.11) 
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Table 6-2: Predicted Dewatering Water Quality for Yellow Pine Pit 

Parameter Units 

Idaho 
Groundwater 

Quality Standard 
(IDAPA 58.01.11) 

Mine Year 

1 2 3 4 5 6 7 8 9 10 11 12 

pH pH units ≥ 6.5 and ≤ 8.5*  8.52  8.52  8.53  8.53  8.53  8.53  8.53 

Backfilling of the Yellow Pine pit will commence 

Alkalinity mg/L as CaCO3 -  79.9  79.9  80.1  80.1  80.1  80.1  80.1 

Ag mg/L 0.1*  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05 

Al mg/L 0.2*  0.36  0.36  0.36  0.36  0.36  0.36  0.36 

As mg/L 0.01  0.31  0.31  0.31  0.31  0.31  0.31  0.31 

B mg/L -  0.024  0.024  0.024  0.024  0.024  0.024  0.024 

Ba mg/L 2  0.039  0.039  0.040  0.040  0.040  0.040  0.040 

Be mg/L 0.004  7.4E-05  7.4E-05  7.5E-05  7.5E-05  7.5E-05  7.5E-05  7.5E-05 

Ca mg/L -  14.7  14.7  14.8  14.8  14.8  14.8  14.8 

Cd mg/L 0.005  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05 

Cl mg/L 250*  0.96  0.96  0.97  0.97  0.97  0.97  0.97 

Co mg/L -  0.00098  0.00098  0.00099  0.00099  0.00099  0.00099  0.00099 

Cr mg/L 0.1  0.00034  0.00034  0.00034  0.00034  0.00034  0.00034  0.00034 

Cu mg/L 1.3  0.00056  0.00056  0.00056  0.00056  0.00056  0.00056  0.00056 

F mg/L 4  0.57  0.57  0.57  0.57  0.57  0.57  0.57 

Fe mg/L 0.3*  0.62  0.62  0.63  0.63  0.63  0.63  0.63 

Hg mg/L 0.002  5.5E-06  5.5E-06  5.5E-06  5.5E-06  5.5E-06  5.5E-06  5.5E-06 

K mg/L -  0.95  0.95  0.95  0.95  0.95  0.95  0.95 

Mg mg/L -  2.24  2.24  2.23  2.23  2.23  2.23  2.23 

Mn mg/L 0.05*  0.014  0.014  0.015  0.015  0.015  0.015  0.015 

Mo mg/L -  0.0044  0.0044  0.0045  0.0045  0.0045  0.0045  0.0045 

Na mg/L -  27.5  27.5  27.7  27.7  27.7  27.7  27.7 

Ni mg/L -  0.00069  0.00069  0.00069  0.00069  0.00069  0.00069  0.00069 

NO2 + NO3 mg/L as N 10  0.052  0.052  0.051  0.051  0.051  0.051  0.051 

P mg/L -  0.043  0.043  0.043  0.043  0.043  0.043  0.043 

Pb mg/L 0.015  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031 

Sb mg/L 0.006  0.0099  0.0099  0.0098  0.0098  0.0098  0.0098  0.0098 

Se mg/L 0.05 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L 250*  26.1  26.1  26.3  26.3  26.3  26.3  26.3 

Tl mg/L 0.002  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05 

V mg/L -  0.0012  0.0012  0.0012  0.0012  0.0012  0.0012  0.0012 

Zn mg/L 5*  0.0020  0.0020  0.0020  0.0020  0.0020  0.0020  0.0020 

TDS mg/L 500*  190  190  191  191  191  191  191 

All values are for the dissolved fraction unless otherwise noted     

        
- Indicates no guideline for parameter     
* Indicates secondary guideline      

   Indicates value is greater than Idaho Groundwater Quality Standard (IDAPA 58.01.11)    
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Table 6-3: Predicted Dewatering Water Quality for Hangar Flats Pit 

Parameter Units 

Idaho 
Groundwater 

Quality Standard 
(IDAPA 58.01.11) 

Mine Year 

1 2 3 4 5 6 7 8 9 10 11 12 

pH pH units ≥ 6.5 and ≤ 8.5* 

Dewatering volumes are negligible 

 7.30  7.65  6.68  7.00  7.10  7.11  7.11  7.09 

Alkalinity mg/L as CaCO3 -  137  158  81.2  104  111  112  112  110 

Ag mg/L 0.1* <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Al mg/L 0.2*  0.019  0.027  0.0074  0.014  0.016  0.016  0.016  0.016 

As mg/L 0.01  0.61  0.36  1.63  1.28  1.18  1.17  1.17  1.20 

B mg/L -  0.036  0.038  0.022  0.025  0.026  0.026  0.026  0.026 

Ba mg/L 2  0.15  0.24  0.029  0.10  0.12  0.12  0.12  0.12 

Be mg/L 0.004  1.5E-05  1.7E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05 

Ca mg/L -  39.3  37.5  50.8  47.4  46.5  46.4  46.4  46.6 

Cd mg/L 0.005  2.8E-05  2.7E-05  2.7E-05  2.6E-05  2.6E-05  2.5E-05  2.5E-05  2.6E-05 

Cl mg/L 250*  4.02  2.71  5.59  4.54  4.23  4.20  4.20  4.27 

Co mg/L -  0.00091  0.00072  0.0013  0.0011  0.0011  0.0011  0.0011  0.0011 

Cr mg/L 0.1  0.00027  0.00036  0.00022  0.00028  0.00030  0.00030  0.00030  0.00029 

Cu mg/L 1.3  0.00067  0.00070  0.00091  0.00088  0.00087  0.00087  0.00087  0.00087 

F mg/L 4  0.47  0.61  0.25  0.38  0.41  0.42  0.42  0.41 

Fe mg/L 0.3*  0.55  0.350  0.22  0.17  0.16  0.16  0.16  0.16 

Hg mg/L 0.002  2.1E-05  1.2E-05  4.5E-05  3.5E-05  3.2E-05  3.1E-05  3.1E-05  3.2E-05 

K mg/L -  1.86  1.82  2.00  1.94  1.92  1.92  1.92  1.93 

Mg mg/L -  9.79  9.32  11.9  11.2  11.0  11.0  11.0  11.0 

Mn mg/L 0.05*  1.14  0.65  1.63  1.25  1.14  1.13  1.13  1.16 

Mo mg/L -  0.0029  0.0036  0.0014  0.0021  0.0023  0.0023  0.0023  0.0023 

Na mg/L -  34.8  47.9  11.6  23.7  27.2  27.5  27.6  26.7 

Ni mg/L -  0.0010  0.00095  0.0014  0.0013  0.0013  0.0013  0.0013  0.0013 

NO2 + NO3 mg/L as N 10  0.31  0.31  0.11  0.12  0.13  0.13  0.13  0.12 

P mg/L -  0.040  0.044  0.053  0.053  0.053  0.053  0.053  0.053 

Pb mg/L 0.015  4.8E-05  6.4E-05  3.6E-05  4.7E-05  5.0E-05  5.1E-05  5.1E-05  5.0E-05 

Sb mg/L 0.006  0.038  0.036  0.068  0.061  0.059  0.059  0.059  0.059 

Se mg/L 0.05  0.00099  0.00099  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010 

SO4 mg/L 250*  72.0  72.6  113  105  103  103  103  103 

Tl mg/L 0.002  3.8E-05  3.6E-05  2.0E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05 

V mg/L -  0.00050  0.00046  0.00066  0.00061  0.00059  0.00059  0.00059  0.00059 

Zn mg/L 5*  0.0050  0.0064  0.0013  0.0027  0.0032  0.0032  0.0032  0.0031 

TDS mg/L 500*  267  281  268  275  278  278  278  277 

All values are for the dissolved fraction unless otherwise noted     

        
- Indicates no guideline for parameter      
* Indicates secondary guideline      

   Indicates value is greater than Idaho Groundwater Quality Standard (IDAPA 58.01.11)   
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Table 6-4: Predicted Dewatering Water Quality for West End Pit 

 

 

Parameter Units 

Idaho 
Groundwater 

Quality Standard 
(IDAPA 58.01.11) 

Mine Year 

1 2 3 4 5 6 7 8 9 10 11 12 

pH pH units ≥ 6.5 and ≤ 8.5* 

Dewatering volumes are negligible 

 8.15  8.15  8.15 

Alkalinity mg/L as CaCO3 -  165  165  165 

Ag mg/L 0.1* <0.00002 <0.00002 <0.00002 

Al mg/L 0.2*  0.0028  0.0028  0.0028 

As mg/L 0.01  0.30  0.30  0.30 

B mg/L -  0.021  0.020  0.020 

Ba mg/L 2  0.051  0.051  0.051 

Be mg/L 0.004 <0.00002 <0.00002 <0.00002 

Ca mg/L -  38.0  38.0  38.0 

Cd mg/L 0.005 <0.00002 <0.00002 <0.00002 

Cl mg/L 250*  0.37  0.37  0.37 

Co mg/L -  0.00016  0.00016  0.00016 

Cr mg/L 0.1  0.00033  0.00033  0.00033 

Cu mg/L 1.3  0.00055  0.00055  0.00055 

F mg/L 4 <0.2 <0.2 <0.2 

Fe mg/L 0.3*  0.046  0.046  0.046 

Hg mg/L 0.002  2.4E-06  8.5E-07  7.2E-07 

K mg/L -  3.05  3.05  3.05 

Mg mg/L -  25.8  25.8  25.8 

Mn mg/L 0.05*  0.011  0.011  0.011 

Mo mg/L -  0.0048  0.0048  0.0048 

Na mg/L -  2.56  2.56  2.56 

Ni mg/L -  0.00093  0.00093  0.00093 

NO2 + NO3 mg/L as N 10  0.075  0.052  0.050 

P mg/L -  0.040  0.040  0.040 

Pb mg/L 0.015  4.7E-05  4.6E-05  4.6E-05 

Sb mg/L 0.006  0.023  0.023  0.023 

Se mg/L 0.05 <0.001 <0.001 <0.001 

SO4 mg/L 250*  43.2  43.2  43.2 

Tl mg/L 0.002 <0.00002 <0.00002 <0.00002 

V mg/L -  0.00021  0.00021  0.00021 

Zn mg/L 5*  0.034  0.034  0.034 

TDS mg/L 500*  213  213  213 

All values are for the dissolved fraction unless otherwise noted     

        
- Indicates no guideline for parameter      
* Indicates secondary guideline      

   Indicates value is greater than Idaho Groundwater Quality Standard (IDAPA 58.01.11)   
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Figure 6-4: Predicted Dewatering Water Quality for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 6-5: Predicted Dewatering Water Quality for Key Constituents of Interest (Hg, Mn, Al and Fe) 
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7 PIT LAKE AND YELLOW PINE BACKFILLED PIT MODELING 

7.1 Post-Closure Pit Lake Models 

7.1.1 Conceptual Models and Approach 

During mining operations, active dewatering will keep the pits dry, and limited water will pond within 
pit sumps. At the end of open pit mining operations, dewatering will cease and pit lakes will 
ultimately form in the West End and Hangar Flats pits, and in the Midnight Area of the West End pit. 
The Yellow Pine pit will be backfilled with development rock, proposed to be sourced mostly from the 
West End pit (Section 7.2). 

Conceptual geochemical models have been developed for the Hangar Flats, West End and Midnight 
Area pit lakes from a review of the hydrologic model (BC, 2018c) and background and site-specific 
data, in addition to SRK’s experience with similar projects. The conceptual models are shown on 
Figure 7-1 through Figure 7-3 and were developed using the following estimates and assumptions 
derived from the MGII exploration database, PFS resource model (M3, 2014), PRO mine plan and 
restoration/mitigation plan (MGII, 2016), pit lake water balances (BC, 2018c), best available data, 
and modeler judgment: 

 At closure, a lake will form in the Hangar Flats pit. The lake is expected to fill rapidly in 
approximately 6 years and 10 months and will also function as a sedimentation basin 
downstream of the TSF, Hangar Flats DRSF and East Fork Meadow Creek (also known as 
Blowout Creek).  

 The West End pit will ultimately form a pit lake at closure and is simulated to fill slowly over 
approximately 41 years. At this point, the lake will periodically discharge to surface water (West 
End Creek) during short seasonal periods.  

 A small pit lake will also form in the Midnight Area of the West End pit at closure. This lake is 
hydraulically isolated from the main portion of the West End pit and simulated to fill in 
approximately 10 years, after which it will spill over into Midnight Creek during spring runoff 
periods.  

 Solute loading into the pits will come from groundwater, surface water and runoff waters entering 
the pits. These waters will pick up additional solute loading from fractures in the pit walls. There 
will also be solute contribution from seepage from the adjacent DRSFs and talus remaining on 
the pit benches.  

 Representative leachate chemistry for the non-PAG and PAG pit wall rock and talus were 
obtained from site-specific HCTs that have been scaled to field conditions. 

 Representative leachate chemistry for the PAG pit wall rock and talus were obtained from 
humidity cell HC-14 carried out as part of the Phase 1 HCT Program (SRK, 2017b; SRK, 2018a) 
and scaled to field conditions. HC-14 has been selected to represent PAG development rock 
since this humidity cell has the highest total sulfur and highest sulfate leaching rate which 
corresponds to the maximum sulfide oxidation, even though it did not develop acidic conditions. 
Additional humidity cell testing is currently being carried out as part of the Phase 2 Geochemical 
Characterization Program. In the instance that one of these cells develops acidic conditions, the 
chemistry from that cell will be used to represent PAG development rock chemistry. However, all 
Phase 2 cells are currently neutral after 60 weeks. 

  



SRK Consulting 
Stibnite Gold Project Proposed Action SWWC Model Page 105 
 

RG/AP/RB Stibnite_Proposed_Action_SWWC_Modeling_Report_200900_07_RW_20180730 July 2018 

 The pit lake models predict chemistry under well-mixed, annual average conditions. The 
potential for stratification and seasonal turnover is being assessed as part of the SPLNT 
modeling (BC, 2018d) based on information regarding the elevation, latitude and relative depths 
of the future pit lakes. 

The conceptual models developed for the Hangar Flats, West End and Midnight Area pit lakes 
provide the basis for the development of quantitative predictive calculations using the USGS code 
PHREEQC (v3.3.12-12704). 

 

 

Figure 7-1: Hangar Flats Pit Lake Conceptual Model  

 



SRK Consulting 
Stibnite Gold Project Proposed Action SWWC Model Page 106 
 

RG/AP/RB Stibnite_Proposed_Action_SWWC_Modeling_Report_200900_07_RW_20180730 July 2018 

 
Figure 7-2: West End Pit Lake Conceptual Model 

 
Figure 7-3: Midnight Area Pit Lake Conceptual Model  
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The pit lake geochemical predictions are based on the mixing of solutions from different sources 
(groundwater, pit wall runoff, precipitation, surface water and groundwater) in ratios defined by the 
hydrologic model and the SWWB (BC, 2018c). The water balances provide details of time-
dependent surface water inflow, groundwater inflow, direct precipitation, pit wall runoff and 
evaporation for each of the pits post-closure. 

Water quality predictions have been made for the following time steps after the start of pit lake 
formation:  1, 2, 5, 10, 15, 20, 30, 50, 75 and 100 years. These time steps are defined by the pit lake 
water balance and filling curves. During the early stages of pit filling, predictions are made at regular 
time steps (every one to two years). However, as the pits fill and reach equilibrium, the frequency of 
predictions is decreased.  

During mining operations, the pit walls will be exposed to air and water under oxygenated conditions 
and will weather to some degree with the formation of secondary minerals, including soluble salts. 
As the pit walls re-saturate during rebound of the groundwater table, soluble salts and other 
weathering products will dissolve into the ambient groundwater that flows into the pit. In addition, 
dissolution of these solutes by runoff waters in the unsaturated highwall of the pit may occur. The 
chemistry of these solutions is represented by the results of HCTs that are appropriately scaled to 
reflect the mass release of solutes under field leaching conditions, compared to the laboratory scale 
tests that are operated at a fixed liquid-to-solid ratio. 

The HCT data have been scaled from lab to field conditions based on the volume of inflowing water 
(groundwater/runoff) during each time step as defined by the water balance and the reactive mass of 
material in the pit walls and on the horizontal benches. This reactive mass is calculated using 
assumptions regarding pit wall fracturing, material density, surface areas and likely thickness of talus 
remaining on the pit benches at closure (Section 7.1.7). 

7.1.2 Data Sources 

The data sources for the pit lake geochemical model inputs are listed in Table 7-1. More detailed 
information on these inputs is provided in the following sections. 
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Table 7-1: Pit Lake Model Data Sources 

Component Source Details 

Pit lake water balance 
Hydrologic Model 
Proposed Action 
Report (BC, 2018c) 

Water balances for the pits have been developed by 
Brown and Caldwell from the hydrologic model using 
available site data. The water balances provide details of 
time-dependent surface water inflow, groundwater inflow, 
direct precipitation, pit wall runoff and evaporation for 
each of the pits post-closure. The hydrologic model also 
provide information on the interaction of pit lake waters 
with adjacent surface water and groundwater. 

Pit wall surface areas 
Midas Gold PFS 
resource model (M3, 
2014) 

The PFS resource model has been used to calculate 
three-dimensional surface areas for each lithology that 
will be exposed in the final pit walls. Surface areas were 
calculated for each of the modeled time steps. An NPR 
cut-off of 1.5 was used to differentiate between PAG and 
non-PAG material. 

Precipitation chemistry NADP (2015) 

Representative rainwater chemistry data have been 
obtained from monthly monitoring carried out between 
1984 and 2006 at the Smiths Ferry Meteorological 
Station, Idaho. 

Groundwater chemistry 
upgradient of mine 
facilities 

Groundwater Quality 
Baseline Study (HDR, 
2016) 

Representative groundwater chemistry data collected by 
HDR between Q3 2012 and Q3 2016. 

Groundwater chemistry 
in aquifers under DRSFs 
adjacent to pits 

Predicted groundwater 
chemistry from DRSF 
models  

A portion of groundwater that enters the Hangar Flats and 
West End pits will originate from the alluvial and bedrock 
aquifers underlying the adjacent DRSFs. The predicted 
groundwater chemistry underneath the DRSFs has been 
used as the model input chemistry for these source 
terms. 

Surface water chemistry 
HDR surface water 
baseline (Q2 2012 –
Q3 2016) (HDR, 2017) 

Representative surface water chemistry data collected by 
HDR between Q2 2012 and Q3 2016.  

Non-PAG wall rock 
chemistry 

Baseline Geochemical 
Characterization 
Report (SRK, 2017b) 
and Phase 1 Humidity 
Cell Testing Update 
Report (2018a) 

Scaled HCT data from the Phase 1 and Phase 2 HCT 
programs have been used to develop source terms for 
each of the non-PAG lithologies that will be exposed in 
the future pit walls. The data were scaled to field 
conditions based on the difference in temperature and 
liquid to solid ratio between the lab HCT and field 
conditions, in addition to other assumptions about pit wall 
fracturing and talus remaining on the pit benches. 

PAG wall rock chemistry 
Baseline Geochemical 
Characterization 
Report (SRK, 2017b) 

Scaled HCT data for HC-14 from the Phase 1 HCT 
program have been used to develop a source term for the 
PAG material that will be exposed in the future pit walls. 
HC-14 has been selected to represent PAG development 
rock since this cell has the highest total sulfur and highest 
sulfate leaching rate which corresponds to the maximum 
sulfide oxidation. The data were scaled to field conditions 
based on the difference in temperature and liquid to solid 
ratio between the lab HCT and field conditions, in addition 
to other assumptions about pit wall fracturing and talus 
remaining on the pit benches. 

Thermodynamic data 
minteq.v4 database 
(Parkhurst and Apello, 
1999) 

The minteq.v4 thermodynamic database supplied with 
version 3.3.12.12704 of PHREEQC is used. 
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7.1.3 Pit Wall Geology 

The PFS resource model was used to calculate the three-dimensional surface area of each lithology 
that will be exposed in the final pit walls both above and below the water level as pit filling 
progresses. Surface areas were calculated for the Hangar Flats, West End and Midnight Area pit 
lakes for each of the modeled time steps (i.e. 1, 2, 5, 10, 15, 20, 30, 50, 75 and 100 years post-
closure). The final surface areas are summarized in Table 7-2, Table 7-3 and Table 7-4 for the 
Hangar Flats, West End and Midnight Area pits, respectively. This demonstrates that non-PAG 
intrusive material will be the dominant lithology exposed in the Hangar Flats pit. Non-PAG quartzite 
will be the main lithology exposed in the final pit walls at West End and in the Midnight Area. 

Table 7-2 through Table 7-4  provide the three-dimensional surface areas of the lithologies exposed 
in the final pit walls for Hangar Flats, West End and Yellow Pine pit, respectively. Figure 7-4 shows 
the amount of PAG wall rock that is submerged as the pits fill with water during closure and Figure 7-
5 and Figure 7-6 show the amount of PAG wall rock that will be exposed above the water level 
during closure. The Hangar Flats pit will fill quickly and more than 75% of PAG wall rock will be 
submerged within two years. This will limit the amount of time the PAG material is exposed and 
therefore the amount of acidic oxidation products that could develop prior to submergence. For the 
West End pit, although only 32% of the PAG wall rock will be submerged once the pit lakes reach 
hydrologic equilibrium, the overall amount of PAG material within the pit is much smaller than 
Hangar Flats (0.4% at West End compared to 5% at Hangar Flats). As such, the amount of PAG 
rock that will remain exposed in the West End pit once it reaches hydrologic equilibrium is low at 
2,259 m2 relative to the total area of the pit (748,797 m2). The Midnight Area pit has a very small 
proportion of PAG wall rock (262 m2) exposure that will be submerged within the first year of filling, 
again limiting the amount of time this will be exposed to oxygenating conditions. 

Table 7-2: Three-Dimensional Surface Areas of Lithologies Exposed in Final Pit Walls for 
Hangar Flats Pit at Equilibrium (final water elevation of 1,993 m amsl)  

Material Type 

Total Above water level 
(exposed) 

Below water level 
(submerged) 

Surface 
area (m2) 

Proportion 
Surface 

area (m2) 
Proportion 

Surface 
area 
(m2) 

Proportion

Overburden 128,948 18% 44,139 6.0% 84,809 12% 

Intrusive1 510,568 71% 305,548 42% 205,020 29% 

Meadow Creek Fault Zone 56,940 7.8% 21,838 3.0% 35,102 4.8% 

PAG wall rock 37,076 5.1% 8,692 1.2% 28,384 3.9% 

Total 733,530 100% 380,216 51.8% 353,314 48.2% 
1 Intrusive unit includes Quartz Monzonite and Unassigned Units 
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Table 7-3: Three-Dimensional Surface Areas of Lithologies Exposed in Final Pit Walls for 
West End Pit at Equilibrium (final water elevation of 2,018 m amsl) 

Material Type 

Total Above water level 
(exposed) 

Below water level 
(submerged) 

Surface 
area (m2) 

Proportion
Surface 

area (m2) 
Proportion 

Surface 
area (m2) 

Proportion

Overburden 4,805 0.6% 4,805 0.6% 0 0.0% 

Fern Marble 43,176 5.8% 22,388 3.0% 20,788 2.8% 

Hermes Marble 33,532 4.5% 26,726 3.6% 6,806 0.9% 

Middle Marble 68,324 9.1% 68,324 9.1% 0 0.0% 

Calc-Silicate1 94,945 13% 58,718 7.8% 36,227 4.8% 

Quartzite2 216,548 29% 190,280 25% 26,268 3.5% 

Quartzite-Schist 80,171 11% 35,086 4.7% 45,085 6.0% 
Quartz Pebble 
Conglomerate 

125,778 17% 102,133 14% 23,645 3.2% 

N Intrusive3 78,185 11% 51,351 6.9% 26,834 3.6% 

PAG wall rock 3,333 0.4% 2,259 0.3% 1,074 0.1% 

Total 748,797 100% 562,070 75.1% 186,727 24.9% 
1 Calc silicate units include Lower Calc-Silicate, Lower Calc-Silicate in Fault, Upper Calc-Silicate 
2 Quartzite includes Upper Quartzite, Lower Quartzite 
3 Intrusive unit includes Granite  

 

Table 7-4: Three-Dimensional Surface Areas of Lithologies Exposed in Final Pit Walls for 
Midnight Area Pit at Equilibrium (final water elevation of 2,128 m amsl) 

Material Type 

Total Above water level 
(exposed) 

Below water level 
(submerged) 

Surface 
area (m2) 

Proportion
Surface 

area (m2) 
Proportion 

Surface 
area (m2) 

Proportion

Overburden 2,722 1.1% 1,429 0.6% 1,293 0.5% 

Fern Marble 35,435 14% 16,912 6.5% 18,523 7.1% 

Hermes Marble 2,778 1.1% 2,778 1.1% 0 0.0% 

Middle Marble 7,338 2.8% 0 0.0% 7,338 2.8% 

Calc-Silicate1 35,788 14% 15,956 6.2% 19,832 7.6% 

Quartzite2 76,224 29% 60,131 23% 16,093 6.2% 

Quartzite-Schist 25,283 9.7% 25,283 9.7% 0 0.0% 
Quartz Pebble 
Conglomerate 

46,293 18% 33,660 13% 12,633 4.9% 

Intrusive3 27,303 11% 25,907 10% 1,396 0.5% 

PAG wall rock 262 0.1% 0 0.0% 262 0.1% 

Total 259,425 100% 182,055 70.2% 77,370 29.8% 
1 Calc silicate units include Lower Calc-Silicate, Lower Calc-Silicate in Fault, Upper Calc-Silicate 
2 Quartzite includes Upper Quartzite, Lower Quartzite 
3 Intrusive unit includes Granite 
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Figure 7-4: Proportion of Pit Wall PAG Submergence 

 
Figure 7-5: Surface Area of Pit PAG Exposure 
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Figure 7-6: Proportion of Pit Wall PAG Exposure 

7.1.4 Post-Closure Pit Lake Water Balance 

Post-closure water balances for the Hangar Flats, West End and Midnight Area pit lakes were 
developed using available site data and based on the hydrologic modeling (BC, 2018c). The water 
balances provide details of time-dependent surface water inflow/outflow, groundwater inflow/outflow, 
direct precipitation, pit wall runoff and evaporation for each of the pits for post-closure years 1 to 100. 
The pit lake water balances were developed using the MODFLOW-NWT LAK package. Further 
details of the pit lake water balance development methods are provided in the Hydrologic Model 
Proposed Action Report (BC, 2018c). 

The filling curves for the Hangar Flats, West End and Midnight Area pit lakes are shown on Figure 
7-7, Figure 7-8 and Figure 7-9, respectively. These show time-dependent variations in pit lake 
elevation and surface area as each pit fills. In addition, Figure 7-10, Figure 7-11 and Figure 7-12 
show the water balance for each of the pits, illustrating solution inputs and losses.  

The Hangar Flats pit will fill with groundwater, direct precipitation and surface runoff. Groundwater 
inflow will occur primarily from the valley alluvium, with minor flows from valley floor fractured 
bedrock and upland overburden (Figure 7-13). The Hangar Flats pit lake will reach hydrologic 
equilibrium approximately six years and 10 months after the start of pit infilling and will have a final 
elevation of approximately 1,993 meters amsl (6,540 feet) (Figure 7-7). Once the lake is full, surface 
flows from Meadow Creek and the EFMC would be routed into the lake, creating flow-through 
conditions. The volume of surface water outflow will equate to approximately the volume of surface 
water inflow (Figure 7-10). 

The West End pit is situated primarily in the unfractured bedrock aquifer (Figure 7-14) and is thus not 
predicted to receive significant groundwater inflows. The primary sources of water filling the lake are 
direct precipitation and surface water runoff. There will also be minor contributions from toe seepage 
and runoff from the adjacent West End DRSF. The pit lake is predicted to fill slowly over 41 years, 
with a seasonal pattern of increased lake stage from spring runoff followed by seasonal declines as 
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water evaporates and flows from the lake back into local bedrock groundwater (BC, 2018c). The 
West End pit lake will have a maximum elevation of approximately 2,018 meters amsl (6,621 feet) at 
41 years post-closure (Figure 7-8). Once this elevation is reached, limited spill-over to surface water 
(West End Creek) will occur over short periods (Figure 7-11). 

The Midnight Area pit lake is simulated to fill in approximately 10 years, primarily from direct 
precipitation and surface water runoff, with a minor amount of groundwater from the unfractured 
bedrock (Figure 7-15). The pit lake will reach a maximum elevation of approximately 2,128 meters 
(6,980 feet) at year 10 post-closure, and will then spill over into Midnight Creek during spring runoff 
periods from approximately year 10 onwards (Figure 7-12). 

 

 
Figure 7-7: Hangar Flats Pit Lake Elevation 
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Figure 7-8: West End Pit Lake Elevation 

 

 

Figure 7-9: Midnight Area Pit Lake Elevation 
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Figure 7-10: Hangar Flats Pit Lake Water Balance 

 

 
Figure 7-11: West End Pit Lake Water Balance 
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Figure 7-12: Midnight Area Pit Lake Water Balance 

 

 
Figure 7-13: Hangar Flats Pit Lake Groundwater Inflows 
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Figure 7-14: West End Pit Lake Groundwater Inflows 

 

 
Figure 7-15: Midnight Area Pit Lake Groundwater Inflows 
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7.1.5 Post-Closure Pit Model Solution Inputs 

Precipitation Chemistry 
The primary wall rock lixiviant for the pit highwalls is assumed to be rainwater. As with the DRSF 
models, representative precipitation chemistry data were obtained from monthly monitoring carried 
out between 1984 and 2006 at the Smiths Ferry Meteorological Station, Idaho (NADP, 2015). This 
chemistry was also used to represent direct precipitation on the pit lake surface.  

Groundwater Chemistry 
Groundwater inflow will represent the dominant solution inflow to the Hangar Flats pit lake and will 
also contribute to filling of the West End and Midnight Area pits. Groundwater discharging into the pit 
lakes will be a combination of influent regional groundwater plus additional solutes acquired through 
oxidation, desorption or dissolution reactions within the weathered pit walls as the water table 
rebounds.  

Representative groundwater chemistry data have been obtained from the Groundwater Quality 
Baseline study (HDR, 2016). The wells used to represent future groundwater chemistry that will 
contribute to filling of the Hangar Flats, West End and Midnight Area pit lakes are listed below. 
Where possible, wells within the footprint of the proposed pits were used, as these are considered 
spatially the most representative. 

 Hangar Flats pit lake – MWH-A02 (alluvial well) and MWH-B02 (bedrock well) were used to 
represent alluvial and bedrock groundwater, respectively. Although these wells are not directly in 
the footprint of the Hangar Flats pit, they are likely to be representative of upgradient water 
quality that will contribute to pit infilling post-closure. Wells MWH-A04, MWH-A05, MWH-B04 
and MWH-B05 that sit in the footprint of the Hangar Flats pit are currently impacted by SODA 
and the Bradley tailings, which will be removed as part of the Proposed Action. As such, it is not 
representative to use chemistry data from these wells for the post-closure predictions.  

 West End pit lake – MWH-B20 (bedrock well) is located in the footprint of the proposed West 
End pit (Figure 2-3) and was used to represent bedrock groundwater.  

 Midnight Area pit lake – MWH-B20 (bedrock well) is located in the footprint of the proposed West 
End pit (adjacent to Midnight Area pit) and was used to represent bedrock groundwater. 

For the purpose of the pit lake geochemical prediction models, average groundwater chemistry for 
the period of record (Q3 2012 – Q3 2016) was used for each well. The locations of the groundwater 
wells are shown on Figure 2-3 and the average groundwater chemistry used as inputs for the pit lake 
geochemical models is listed in Table 7-5. Table 7-5 demonstrates that a number of constituents are 
currently elevated above IDAPA 58.01.11 groundwater quality standards: 

 Hangar Flats pit lake – baseline manganese and total iron are elevated in the alluvial 
groundwater (MWH-A02) and total iron is elevated in the bedrock groundwater (MWH-B02). 

 West End and Midnight Area pit lakes – baseline arsenic and antimony are elevated in 
upgradient bedrock groundwater (MWH-B20). 

Existing legacy mining features and natural mineralization in the Project area influence current 
groundwater chemistry, and groundwater quality may improve (and the impacts diminish) once the 
legacy features in Meadow Creek are removed early in Project development and the heavily 
mineralized zones are removed as part of operations. The estimates of groundwater chemistry that 
will contribute to pit filling presented in this report therefore represent a conservative estimate of 
potential water quality.   

In addition, a portion of groundwater flowing into the Hangar Flats and West End pit lakes will 
originate from the aquifers underlying the adjacent DRSFs. The proportional contribution from these 
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sources are expected to be less than 10% of total pit inflow. The chemistry of this water was 
represented using the future predicted groundwater chemistry obtained from the DRSF modeling as 
described in Section 4.10.3 and summarized in Table 7-5 and mixed in the ratios defined by the 
water balance 

Surface Water Chemistry 
According to the Proposed Action Hydrologic model (BC, 2018c), there will be surface water inflow to 
the West End and Hangar Flats pits that will contribute to pit filling.  

Representative surface water chemistry data have been obtained from the surface water baseline 
study (HDR, 2017). Average chemistry for monitoring point YP-T-37 (West End Creek) (Q2 2012 – 
Q3 2016) was used for input to the West End pit lake model. Average chemistry for YP-T-33 
(Meadow Creek) and East Fork Meadow Creek/Blowout Creek (YP-T-29) was used for input to the 
Hangar Flats pit lake model. The chemistry data for YP-T-33 and YP-T-29 were weighted according 
to average flow of these two sources (13.4 cfs and 5.3 cfs, respectively). For the purpose of the pit 
lake geochemical prediction models, average surface water chemistry for the period of record (Q3 
2012 – Q3 2016) was used for each monitoring point.  

The locations of the surface water quality monitoring points are shown on Figure 2-4 and the 
averaged surface water chemistry used as inputs for the pit lake geochemical models is listed in 
Table 7-6. This demonstrates that, with the exception of total cyanide2 and total iron in Blowout 
Creek (YP-T-29) and mercury in West End Creek (YP-T-37), all constituents are below the strictest 
potentially applicable surface water quality criteria. 

According to the water balance and hydrologic model (BC, 2018a,c), toe seepage and runoff from 
the West End DRSF will also report to the West End pit. The chemistry of the toe seepage waters 
was represented using the future predicted chemistry obtained from the DRSF modeling (Section 
4.10.2). Post-closure, runoff waters from the DRSFs are assumed to be non-contact water, and 
therefore the chemistry of this solution was represented by precipitation chemistry from the Smiths 
Ferry Meteorological Station, Idaho (NADP, 2015).  

7.1.6 Wall Rock Chemistry 

Source terms for the non-PAG and PAG development rock were developed from the results of site-
specific HCT testing conducted as part of the SRK Phase 1 and Phase 2 geochemical 
characterization programs and scaled to field conditions. The HCT results were used to develop 
separate source terms for each material type that will be exposed in the final pit walls (see Table 7-2 
to Table 7-4). As with the DRSF models, each material type was assigned chemistry from one or 
more representative HCTs based on lithology, location and geochemistry (arsenic and sulfide 
content). In each case, steady-state release rates assigned to each HCT were used to develop the 
source terms, where ‘steady-state’ is defined as stable effluent sulfate concentrations (within ±5 
mg/kg/week). The source term chemistry was weighted to reflect the lithologies contained within 
each block modeled solid (i.e. geo-solid) and HCTs that were found to contain anomalously high 
arsenic values were not included. A detailed discussion of how the HCT data were weighted to 
develop source terms for each lithology is presented in Section 4.5.1 and a summary is provided in 
Table 4-5. The solution chemistry data used as inputs to the pit lake geochemical models are listed 
in Table 7-7. A source term for the alluvium in the pit walls was developed from the results of MWMP 
testing conducted on four samples of alluvial material (WE-02, WE-03, WE-05 and YP-12). The 
average chemistry from these four samples was used as the alluvium source term chemistry for the 
model (Table 7-7). 

                                                 
2 Total cyanide was below analytical detection limits in all samples collected from Blowout Creek, with the exception of one sample 

collected in February 2015, which skews the average. This sample represents a clearly anomalous result, as there are no mining 
related sources of cyanide in Blowout Creek. 
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Table 7-5: Groundwater Chemistry Data Used in the Pit Lake Models 

Parameter* Units 
Regula 

-tory 
Criteria 

Alluvial 
groundwater 
upgradient of 
Hangar Flats 

pit 

Bedrock 
groundwater 
upgradient of 
Hangar Flats 

pit 

Groundwater 
from 

underneath 
Hangar Flats 

DRSF 

Bedrock 
groundwater 
upgradient of 
West End pit 

Groundwater 
from 

underneath 
West End 

DRSF 

Bedrock 
groundwater 
upgradient of 
Midnight pit 

MWH-A021 MWH-B021 
Predicted from 
DRSF model 

MWH-B201 
Predicted from 
DRSF model 

MWH-B201 

pH s.u. 
≥ 6.5 and 
≤ 8.5 

 6.90  6.78  6.75  8.15  8.04  8.15 

Total 
alkalinity 

mg/L as 
CaCO3 

-  136  43.2  137  165  172  165 

Al mg/L 0.2  0.0048  0.076  0.0041  0.0028  0.0030  0.0028 

Sb mg/L 0.006  9.7E-05  0.0013 0.00009  0.023  0.13  0.023 

As mg/L 0.01  0.0054  0.00053  0.24  0.30  0.73  0.30 

Ba mg/L 2  0.020  0.0033  4.4E-05  0.051  1.9E-06  0.051 

Be mg/L 0.004 <0.00002  2.6E-05  7.6E-08 <0.00002  0.00013 <0.00002 

B mg/L -  0.019  0.018  0.114  0.020  0.43  0.020 

Cd mg/L 0.005  2.1E-05  2.3E-05 0.00008 <0.00002  0.00042 <0.00002 

Ca mg/L -  30.4  11.5  29.3  38.0  19.7  38.0 

Cl mg/L 250  7.36  0.38  7.21  0.37  0.88  0.37 

Cr mg/L 0.1  0.00028  0.00026  2.1E-06  0.00033  0.00010  0.00033 

Co mg/L -  0.00099  0.00040  0.0012  0.00016  6.5E-05  0.00016 

Cu mg/L 1.3  0.00039  0.00035  0.00019  0.00055  0.0024  0.00055 

Total 
cyanide 

mg/L    0.0048  0.0047 -  0.0047 -  0.0047 

F mg/L 4  0.22  0.23  0.24 <0.2  0.23  0.20 

Fe (total) mg/L 0.3  2.75  2.42  1.84  0.066  0.00028  0.066 

Pb mg/L 0.015  5.7E-05  7.2E-05 0.000007  4.6E-05  0.00057  4.6E-05 

Mg mg/L -  8.00  1.28  10.13  25.8  33.3  25.8 

Mn mg/L 0.05  2.63  0.016  2.45  0.011  0.0043  0.011 

Hg mg/L 0.002  1.0E-05  1.5E-06 0.000039  7.1E-07  0.0013  7.1E-07 

Mo mg/L -  0.0024  0.00039  0.0023  0.0048  0.0020  0.0048 

Ni mg/L -  0.00083  0.00047  0.00078  0.00093  0.00039  0.00093 

NO3 + NO2 mg/L as N 10 <0.05  0.20  0.05 <0.05 0.05 <0.05 

P mg/L -  0.039  0.037  0.00076  0.040  0.17  0.040 

K mg/L -  1.49  0.59  2.57  3.05  8.02  3.05 

Se mg/L 0.05 <0.001 <0.001  0.00094 <0.001  0.00042 <0.001 

Ag mg/L 0.1 <0.00002 <0.00002 0.00003 <0.00002  0.00077 <0.00002 

Na mg/L -  15.5  4.19  15.5  2.56  4.08  2.56 

TDS mg/L 500  167  64.3  218  213  237  213 

SO4 mg/L 250  4.55  2.80  11.2  43.2  40.4  43.2 

Tl mg/L 0.002 <0.00002 <0.00002 0.00020 <0.00002  8.4E-06 <0.00002 

V mg/L -  0.00046  0.00023  0.00044  0.00021  8.8E-05  0.00021 

Zn mg/L 5  0.0015  0.0016  0.014  0.034  0.041  0.034 

Concentrations are for dissolved constituents unless otherwise noted  
1 Represents average chemistry over the period of record  

     
- Indicates no guideline/result for parameter  
* Indicates secondary guideline  

  Indicates value is greater than Idaho Groundwater Quality Standard (IDAPA 58.01.11) 
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Table 7-6: Surface Water Chemistry Data Used in the Pit Lake Models 

Parameter* Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Criteria 

Meadow Creek 
East Fork 

Meadow Creek 
(Blowout Creek) 

West End 
Creek 

YP-T-331 YP-T-291 YP-T-371 
pH s.u. ≥ 6.5 and ≤ 9.0  7.23  7.60  7.63 

Total alkalinity mg/L as CaCO3 >20  31.8  41.5  123 

Al mg/L 0.05  0.015  0.012  0.0040 

Sb mg/L 0.0056  0.00032  0.0010  0.0021 

As mg/L 0.01  0.0012  0.0063  0.0085 

Ba mg/L 2  0.0040  0.012  0.017 

Be mg/L 0.004 <0.00002 <0.00002 <0.00002 

B mg/L 120  0.025  0.025  0.030 

Cd mg/L 0.00025 <0.00002 <0.00002 <0.00002 

Ca mg/L -  8.25  9.94  31.2 

Cl mg/L 230  0.38  0.38  0.38 

Cr mg/L 0.1  0.00021  0.00022  0.00033 

Co mg/L -  2.4E-05  3.0E-05  2.4E-05 

Cu mg/L 0.009  0.00022  0.00027  0.00016 

Total cyanide mg/L 0.0052  0.0050  0.0061  0.0047 

F mg/L 2  0.29  0.28  0.29 

Fe (total) mg/L 0.3  0.07  0.55  0.29 

Pb mg/L 0.0025 <0.00002  2.3E-05 <0.00002 

Mg mg/L -  1.39  2.10  10.4 

Mn mg/L 0.05  0.0017  0.0046  0.0020 

Hg mg/L 0.000012  1.3E-06  2.0E-06  5.2E-05 

Mo mg/L 0.6  0.00087  0.00067  0.00010 

Ni mg/L 0.052  0.00022  0.00034  0.00032 

NO3 + NO2 mg/L as N -  0.052  0.051  0.052 

P mg/L -  0.036  0.036  0.033 

K mg/L -  0.67  0.69  1.07 

Se mg/L 0.005 <0.001 <0.001 <0.001 

Ag mg/L 0.0034  2.1E-05  2.1E-05  2.0E-05 

Na mg/L -  1.83  2.10  0.35 

TDS mg/L 500  44.1  61.2  125 

TSS mg/L -  5.30  15.1  11.6 

SO4 mg/L 250  2.73  2.09  0.80 

Tl mg/L 0.00024 <0.00002 <0.00002 <0.00002 

V mg/L 0.835  0.00022  0.00030 <0.0002 

Zn mg/L 0.12  0.0011  0.00073  0.00060 

Concentrations are for dissolved constituents unless otherwise noted  
1 Represents average chemistry over the period of record  
    

- Indicates no guideline for parameter  
  Indicates value is greater than Strictest Potentially Applicable Surface Water Quality Criteria 
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Table 7-7: Pit Wall Chemistry Data Used in the Pit Lake Models (represents weighted HCT steady-state release rates for each material type) 

Parameter Units 

Hangar Flats West End and Midnight Area 

PAG 

Overburden 
(from 

MWMP 
testing) 

Non-PAG 
Meadow 

Creek 
Fault 
Zone 

Non-
PAG 

Intrusive 

Non-
PAG 

Quartzite  

Non-
PAG 
Fern 

Marble 

Non-
PAG 

Hermes 
Marble  

Non-
PAG 

Middle 
Marble  

Non-
PAG 

Stibnite 
Stock  

Non-PAG 
Quartz Pebble 
Conglomerate 

Non-PAG 
Quartzite-

Schist 

Non-
PAG 
Calc-

Silicate  

pH s.u.  7.73  7.66  7.67  8.18  8.18  8.18  7.63  7.80  7.74  7.69  7.51  7.47 

Alkalinity, CaCO3 mg/kg/week  13.7  12.3  12.7  13.6  13.6  13.6  6.44  19.5  22.3  16.9  14.4  29.8 

Ag mg/kg/week - -  0.00017 - - - -  9.1E-05  9.3E-05  2.7E-05 - - 

Al mg/kg/week  0.026  0.032 -  0.021  0.021  0.021  0.038  0.0021 -  0.018  0.022  0.96 

As mg/kg/week  0.11  0.067  0.046  0.0019  0.0019  0.0019  0.078  0.072  0.037  0.092  0.34  0.67 

B mg/kg/week  0.031  0.039  0.047 - - -  0.041  0.038  0.048  0.043  0.053  0.15 

Ba mg/kg/week  0.021  0.011  0.0054 - - -  0.046  0.0096  0.0030  0.0060 -  0.16 

Be mg/kg/week - - - - - -  0.00041 - - - - - 

Ca mg/kg/week  4.04  3.46  3.10  2.51  2.51  2.51  1.03  3.91  3.80  4.21  6.90  6.18 

Cd mg/kg/week  3.8E-05  3.4E-05  6.3E-05 - - - -  5.4E-05  6.9E-05  1.8E-05 - - 

Cl mg/kg/week  0.090  0.11 - - - - - - -  0.18 -  2.40 

Co mg/kg/week  0.00073 - - - - - - - - - - - 

Cr mg/kg/week - - - - - - - - - - - - 

Cu mg/kg/week  0.0012  0.0011  0.0014  0.0018  0.0018  0.0018  0.0013  0.0016  0.0017  0.0016  0.0014  0.0050 

F mg/kg/week  0.0091  0.011 -  0.043  0.043  0.043 -  0.0043 -  0.0038 -  0.75 

Fe mg/kg/week  0.0083  0.0082 -  0.0092  0.0092  0.0092  0.0082  0.0040  0.0037  0.0089  0.0099  0.81 

Hg mg/kg/week - -  4.2E-05  0.00032  0.00032  0.00032 -  5.4E-05  2.3E-05  3.5E-05  5.3E-05  0.00011 

K mg/kg/week  0.49  0.42  0.28  0.54  0.54  0.54  0.61  0.42  0.39  0.57  0.44  0.80 

Mg mg/kg/week  1.13  0.96  1.49  1.24  1.24  1.24  0.28  2.62  3.37  1.88  1.23  1.23 

Mn mg/kg/week  0.0048  0.0047  0.0021  0.0023  0.0023  0.0023  0.0025  0.0029  0.0026  0.0020  0.0091  0.034 

Mo mg/kg/week - - - - - - - - - - -  0.048 

Na mg/kg/week  0.32  0.29  0.24 - - -  0.52  0.24  0.26  0.24  0.27  24.0 

Ni mg/kg/week - - - - - - - - - - - - 

P mg/kg/week - - - - - - - - -  0.075 -  0.50 

Pb mg/kg/week  0.00030  0.00038  0.00032 - - - -  0.00027  0.00035  0.00046 
 

0.00036 
 0.00082 

Sb mg/kg/week  0.017  0.0075  0.0031  0.0039  0.0039  0.0039  0.036  0.013  0.0072  0.0054  0.0100  0.033 

Se mg/kg/week - - - - - - - - - - - - 

SO4 mg/kg/week  2.79  1.64  1.82  0.65  0.65  0.65  1.55  2.08  1.63  2.54  8.65  26.3 

Tl mg/kg/week  6.1E-05  7.6E-05 - - - - - - - - - - 

V mg/kg/week - - - - - - - - - - - - 

Zn mg/kg/week  0.0059  0.0074 -  0.0043  0.0043  0.0043 -  0.00043 -  0.0042 -  0.019 

TDS mg/kg/week  21.5  18.6  18.4  9.76  9.76  9.76  7.01  23.0  24.1  21.2  30.2  146 
        

All parameters represent the dissolved/filtered fraction     

'-' Indicates parameter was consistently below analytical detection limits in the steady-state HCT effluent and was not included in the model input for the specified material type 
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7.1.7 Calculation of Pit Wall Rock Available for Leaching 

During operations, the pit walls will be exposed to oxygenated conditions and will weather to form 
secondary minerals, including soluble salts. As the pit wall re-saturates post-closure, soluble salts 
and other weathering products will dissolve into the ambient groundwater that flows into the pit and 
the pit lake as the walls are inundated. In addition, dissolution of these soluble salts by runoff waters 
in the unsaturated highwall of the pit may occur. So that laboratory HCT data can be appropriately 
scaled to reflect the mass release of solutes under field leaching conditions, it is necessary to 
determine the total mass of material available for leaching in the pit walls based on the exposed 
surface areas and density of each material type in both the unsaturated highwall and in the 
submerged pit walls. This information is coupled with an estimate of the density and thickness of 
fracturing in the pit walls to calculate a mass of reactive rock. 

Published literature on blast-induced fracturing in pit wall rocks shows there is a significant range in 
both the density of fracturing and the depth of fracture penetration. In particular, the reported depth 
to which fractures propagate ranges from a minimum of 1 foot (0.3 meters) for low-charge blast 
methods (Kelsall et al., 1984) to a maximum of 50 feet or 15.2 meters (Radian, 1997). In general, the 
depth of fracture propagation is typically in the range of 2 to 6 feet (0.6 to 1.8 meters), with a typical 
fracture density of 10%; however, this will depend on factors such as lithological composition and 
blast methods used.  

In the absence of any site-specific information relating to the depth of future pit wall fracturing, an 
estimate of the reactive mass in the future pit walls has been made based on information on blasting 
practices, fracture density and rock density. The operations at the Project are expected to use pre-
splitting to help control the blast and reduce energy from travelling into the highwall causing 
fracturing and “back break”. The Stibnite Gold Project pit lake models assume that fracturing will 
propagate to a depth of three feet (0.9 meters) in the pit walls and the density of fracturing in this 
zone will average 10%. This is consistent with published information (e.g. Siskind and Fumanti, 
1974; Kelsall et al., 1984). Additional uncertainty analyses will be conducted to bracket the range of 
possible pit wall fracturing depths and density (Section 9.6.3).  

In addition to the fracture zone described above, mineralogy work carried out by SRK on HCTs for 
other projects identified that particles generally show water infiltration and products of reactivity up to 
0.04 feet (0.012 meters) on the surfaces of rock fragments (c.f. SRK, 2008a; 2008b). Therefore, a 
reactive rim or ‘oxidized rind’ of 0.04 feet thickness has also been assumed in the pit wall surface 
(Figure 7-16). Given these assumed fracture densities and using the pit wall surface areas, it is 
possible to calculate a reactive volume of rock in the pit walls. The calculated volumes will then be 
multiplied by average material densities from the geological model to give a reactive mass of 
material for either the unsaturated highwall or submerged pit walls (Table 7-8).  

7.1.8 Scaling of Laboratory Data to Field Conditions for the Pit Walls 

The HCT data have been scaled to field conditions based on the difference in liquid to solid ratio 
between the laboratory-scale HCT and field-scale conditions (as defined by the water balance and 
geological model). The reactive mass (Rm) of material in the pit walls is defined by Equation 7.  

[Equation 7]   	 	       
  

Where:  S = three-dimensional pit wall surface area in square meters 

FD = fracture density (assumed to be 10%) 

TFZ = thickness of the fracture zone in meters (assumed to be three feet or 0.9 meters)  

 D = rock density in kg/m3 
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This mass was then coupled with HCT data and pit wall runoff/groundwater inflow volumes from the 
water balance to define a scaling factor as shown in Equation 8. 

[Equation 8]          

Where:  Ci = the scaled concentration (in mg/L) of element i 

ri = the average steady-state release rate of element i in mg/kg/week in the HCTs 

Rm = the pit wall reactive mass in kg 

T = the temperature scaling factor based on the Arrhenius equation  

Q = either the rate of groundwater inflow into the pit or the rate of pit wall runoff in L/week  

 
Figure 7-16: Pit Wall Conceptual Model 

Table 7-8: Lithology Densities 

Deposit 
Average 
Density (kg/m3) 

Hangar Flats 2593 

West End /Midnight Area 2716 

7.1.9 Talus on Pit Benches 

In addition to solute loading from fractures in the pit walls, there will also be contribution from talus 
material remaining on pit benches. It is assumed that the talus thickness will be 6 feet (1.8 meters), 
which will comprise a mixture of fine and coarse-grained material. The bench surface areas were 
determined from the geologic model and mine plan. The model assumes that only a small fraction of 
the total mass of talus remaining on the pit benches within the unsaturated portion of the pit will be 
effectively contacted by runoff water entering the pit. As with the DRSF models, this ‘contacted 
mass’ is a result of the combined influence of preferential fluid flow pathways, in addition to 
temperature, wetting and grain size effects. 

Oxidized Rind
0.012m (0.04ft)

Pit Wall
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The talus source term has been developed from the results of site-specific HCT tests that are scaled 
to field conditions. The scaling methodology is identical to that used for the future Hangar Flats, 
West End and Fiddle DRSFs (Section 4.6).  

7.1.10 Pit Wall Rock Flushing 

The model assumes flushing of solutes from pit wall fractures by groundwater will only take place in 
the ‘active’ zone of groundwater inflow (Figure 7-17) and the flushing of oxidation products will end 
once a particular portion of the pit becomes submerged. As such, groundwater flowing into the 
‘active’ zone of groundwater flow is represented by groundwater chemistry from the Groundwater 
Quality Baseline Study (HDR, 2016) plus a mass of solute derived from the HCT geochemical data 
(SRK, 2017b; SRK, 2018a). Groundwater flowing into the fully submerged portion of the pit is 
represented by groundwater chemistry from the Groundwater Quality Baseline Study to reflect the 
cessation of oxidation within the subaqueous pit wall material (Section 0). 

 
Figure 7-17: Pit Wall Conceptual Model showing Zone of Active Groundwater Inflow 

7.1.11 Handling of Analytical Reporting Limits 

The method for handling analytical detection limits in the pit lake models is identical to that used for 
the DRSF models (see Section 4.7 above).  

7.1.12 Solubility Controls and Trace Element Adsorption 

For the base case, it is assumed that any waters entering the pits will mix evenly and completely. 
The potential for stratification and seasonal turnover has been assessed by Brown and Caldwell as 
part of the SPLNT report (BC, 2018d) based on information regarding the elevation, hydrology, 
latitude and relative depths of the future pit lakes. 

Under mixed conditions the solutes in these waters will react with each other and may form chemical 
precipitates if the concentrations and geochemical conditions (Eh, pH, pCO2, pO2, and ionic 
strength) allow minerals to become oversaturated. The geochemical model requires the specification 
of equilibrium phases, which are allowed to precipitate if they become oversaturated. The suite of 

Oxidized Rind 
0.012m (0.04ft)

Pit Wall

Water level at end of time step 1

Water level at end of time step 2

Submerged 
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for time step 2



SRK Consulting 
Stibnite Gold Project Proposed Action SWWC Model Page 126 
 

RG/AP/RB Stibnite_Proposed_Action_SWWC_Modeling_Report_200900_07_RW_20180730 July 2018 

minerals chosen is consistent with those used for the DRSF models (Section 54) and was based on 
the geology and mineralization of the Project deposits, an understanding of the types of parameters 
commonly observed in the resulting leachates and an assessment of mineral phases that are close 
to saturation based on the initial model iterations.  

The model assumes that precipitates will sink to the bottom of the pit lake and be removed from 
future chemical interactions as a sediment layer accumulates on the pit bottom. These precipitated 
mineral phases are not assumed to re-dissolve unless the pH or redox conditions of the pit lake 
change substantially. This is considered unlikely based on the neutral HCT effluent chemistry 
observed in the Phase 1 and Phase 2 HCT programs, and the circum-neutral Yellow Pine pit lake, 
surface water and groundwater chemistry currently observed on site. As such, the model assumes 
that precipitated mineral phases are removed from the system and that subsequent re-dissolution of 
these phases does not occur.  

In solution, trace element concentrations are mostly controlled by adsorption onto common mineral 
phases or are removed from solution through a process of co-precipitation. The models assume that 
trace metals may be removed from solution via sorption onto freshly generated mineral precipitates 
such as iron oxides. Ferrihydrite (5Fe2O3

.9H2O) represents the primary sorption surface. The mass 
of ferrihydrite available for adsorption is assumed to be identical to the mass of the mineral phase 
ferrihydrite precipitated in any given time step and is controlled by the chemistry of the system (i.e. 
the Year 1 calculations relied on the mass of ferrihydrite precipitate produced in the Year 1 model 
step and so forth). 

As with mineral phase precipitation, the mass of trace elements removed through adsorption is 
assumed to be permanently removed from the system following incorporation and co-precipitation 
with the HFO phase, because it is unlikely that a major shift in pH or redox conditions will occur that 
would result in desorption.  

7.1.13 Post-Closure Pit Lake Model Results 

The results of the pit model predictions are presented in Table 7-9, Table 7-10 and Table 7-11 for 
the Hangar Flats, West End and Midnight Area pit lakes, respectively. The tables show predicted pit 
lake chemistry at each of the post-closure time steps compared to the strictest potentially applicable 
surface water regulatory standards. In addition, time-series plots showing the results for key 
parameters are provided on Figure 7-18 through Figure 7-23. 

Hangar Flats Pit Lake 

The Hangar Flats pit lake is predicted to be moderately alkaline, with pH varying from 8.1 to 8.4. 
Predicted TDS ranges from approximately 150 mg/L for the first five years post-closure, to between 
65 mg/L and 75 mg/L after approximately 20 years. Several constituents (including arsenic, 
antimony, chloride, iron, mercury, manganese, molybdenum, nickel, sulfate and zinc) show a minor 
initial flush in concentration during the first 10 years post-closure. This initial flush occurs due to 
dissolution of soluble salts that could develop on the pit walls during life of mine. Inflowing 
groundwater will then provide some dilution and the effects of this initial flush are predicted to 
dissipate over time.  

Re-routing of Meadow Creek through the Hangar Flats pit lake at approximately the 8th year of 
closure results in a further decrease in predicted constituent concentrations, as surface water 
becomes the dominant inflow to the pit. Pit lake chemistry then stabilizes after approximately 15 to 
20 years post-closure, with relatively stable constituent concentrations predicted from year 20 
onwards (Figure 7-18 and Figure 7-19). 

Hangar Flats pit lake waters are expected to have a sodium/potassium plus bicarbonate (Na/K + 
HCO3) major ion signature for the first five years post-closure, and a calcium plus bicarbonate (Ca + 
HCO3) signature from year 10 onwards. 
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Despite the moderately alkaline pH of the Hangar Flats pit lake, a number of constituents are 
predicted to be elevated above the strictest potentially applicable surface water quality standards, 
including arsenic (for years 1 to 15 post-closure), iron (years 1 to 20), mercury (years 1 to 5) and 
manganese and thallium (years 1 to 100 post-closure). Predicted arsenic concentrations range from 
0.006 mg/L to 0.039 mg/L, compared to the 0.01 mg/L surface water quality standard. Arsenic 
concentrations are predicted to be above the standard for the first 10 years post-closure as a result 
of the flushing of soluble salts from the pit walls in addition to the inflow of groundwater from 
underneath the Hangar Flats DRSF. Concentrations are then predicted to decrease to below the 
standard from year 15 onwards as a result of the decreased contribution from these sources as a 
proportion of the overall input. Mercury concentrations are only marginally elevated above the 
surface water quality standard for the first five years post-closure, with predicted concentrations 
during this period ranging from 0.000014 mg/L to 0.000015 mg/L compared to the standard of 
0.000012 mg/L. After year five, mercury concentrations are predicted to decrease to less than 
0.000008 mg/L (i.e. below the standard). The elevated manganese and iron concentrations in the pit 
lake waters are a result of the elevated concentrations of these constituents in the surrounding 
groundwater as defined by the baseline conditions. However, existing legacy mining features in 
Meadow Creek impact current groundwater chemistry, and groundwater quality may improve (and 
the impacts diminish) once these legacy features are removed early in Project development. The 
estimates of pit lake chemistry presented in this report therefore represent a conservative estimate of 
potential water quality.   

West End Pit Lake 

The West End pit lake is predicted to be moderately alkaline, with a relatively consistent pH of 8.4 
throughout the 100 years of predictions. The major ion chemistry of the pit lake is dominated by 
magnesium and bicarbonate (Mg + HCO3), and predicted TDS ranges between 140 and 164 mg/L. 
Despite the moderately alkaline pH of the West End pit lake, a number of constituents are predicted 
to be elevated above the strictest potentially applicable surface water quality standards, including 
antimony (for years 1 to 20 post-closure) and arsenic and mercury (for years 1 to 100 post-closure). 
Predicted arsenic concentrations range from 0.15 mg/L to 0.27 mg/L, compared to the 0.01 mg/L 
surface water quality standard. Antimony concentrations are predicted to be elevated above the 
surface water quality standard for the first 20 years post-closure, with predicted concentrations 
ranging from 0.0053 mg/L to 0.212 mg/L during this period, compared to the surface water quality 
standard of 0.0052 mg/L. Concentrations are then predicted to decrease to below the standard from 
year 20 onwards, with predicted concentrations between 0.00098 mg/L and 0.00210 mg/L at year 
20. The elevated arsenic and antimony concentrations are attributed to the elevated arsenic in the 
existing bedrock groundwater (Table 7-5) in addition to pit wall flushing effects and the inflow of toe 
seepage and groundwater from underneath the West End DRSF. As the pit fills, the relative 
contribution of solutes from these sources decreases, resulting in a decline in predicted constituent 
concentrations (Figure 7-20 and Figure 7-21). Predicted mercury concentrations range from 
0.00031 mg/L to 0.00044 mg/L compared to the strictest potentially applicable surface water quality 
standard of 0.000012 mg/L. This is attributed to the inflow of toe seepage and groundwater from 
underneath the West End DRSF, plus pit wall rock flushing. The chemistry of the West End pit lake 
is predicted to be relatively stable from year 30 onwards. 
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Midnight Area Pit Lake 

The small Midnight Area pit lake is predicted to be moderately alkaline, with pH varying from 8.4 to 
8.5. The major ion chemistry of the pit lake is dominated by magnesium and bicarbonate (Mg + 
HCO3) and predicted TDS ranges between 141 and 215 mg/L. Inflows to the pit lake will be 
dominated by pit wall runoff and direct precipitation, with only minor contributions from bedrock 
groundwater. As such, predicted solute concentrations in the Midnight Area pit lake are typically 
higher compared to the Hangar Flats and West End pit lakes, where inflowing groundwater and 
surface water will have a greater diluting effect. Despite the moderately alkaline pH of the Midnight 
Area pit lake, arsenic, cadmium, mercury and antimony are predicted to be elevated above the 
strictest potentially applicable surface water quality standards for years 1 to 100 post-closure. 
Predicted arsenic concentrations range from 0.4 mg/L to 0.81 mg/L, compared to the water quality 
standard of 0.01 mg/L. The elevated concentrations of these constituents are attributed to pit wall 
flushing effects and limited groundwater and surface water inflow. The Midnight Area pit lake is 
predicted to spill over into Midnight Creek during spring runoff periods from approximately post-
closure year 10 onwards (Section 7.2.4). However, the annual volumes of spillage are predicted to 
be low (typically less than 0.5 cfs, which equates to between 10% and 15% of the mean annual flow 
in Midnight Creek) and therefore loading to Midnight Creek will be minimal. The potential effects on 
surface water chemistry are evaluated further in Section 8.4.2. The chemistry of the Midnight Area 
pit lake is predicted to be relatively stable from year 30 onwards. 
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Table 7-9: Predicted Chemistry for Hangar Flats Pit Lake  

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality 

Standard 

Years post-closure 

1 2 5 10 15 20 30 50 75 100 

pH s.u. 6.5 - 9  8.40  8.40  8.40  8.22  8.14  8.12  8.09  8.08  8.09  8.10 

Alkalinity mg/L >20  92.2  92.2  92.0  59.7  50.1  47.3  44.1  43.1  44.3  44.6 

Ag mg/L 0.0032 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Al mg/L 0.05  0.0035  0.0034  0.0034  0.0034  0.0032  0.0031  0.0031  0.0031  0.0031  0.0031 

As mg/L 0.01  0.034  0.033  0.039  0.019  0.012  0.010  0.0070  0.0063  0.0074  0.0076 

B mg/L 120  0.037  0.036  0.039  0.033  0.031  0.030  0.029  0.029  0.029  0.029 

Ba mg/L 2 0.00008 0.00008 0.00007 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 

Be mg/L 0.004  3.6E-09  3.8E-09  2.4E-09  1.9E-07  1.5E-07  1.4E-07  1.4E-07  1.4E-07  1.4E-07  1.4E-07 

Ca mg/L -  18.1  17.9  18.2  13.3  11.8  11.4  10.8  10.6  10.8  10.9 

Cd mg/L 0.00025 0.000029 0.000028 0.000029 0.000024 0.000022 0.000021 0.000021 0.000020 0.000021 0.000021 

Cl mg/L 230  6.17  6.31  6.24  2.77  1.71  1.41  1.15  1.08  1.16  1.19 

Co mg/L -  0.00086  0.00087  0.00085  0.00035  0.00021  0.00017  0.00013  0.00012  0.00013  0.00014 

Cr mg/L 0.1  5.7E-08  5.8E-08  4.5E-08  4.8E-06  4.4E-06  4.1E-06  3.8E-06  3.7E-06  3.8E-06  3.8E-06 

Cu mg/L 0.009  0.00022  0.00024  0.00023  0.00023  0.00023  0.00023  0.00022  0.00022  0.00022  0.00022 

F mg/L 2  0.22  0.23  0.22  0.25  0.26  0.27  0.27  0.27  0.27  0.27 

Fe mg/L 0.3  1.86  1.87  1.77  0.73  0.42  0.33  0.26  0.24  0.26  0.27 

Hg mg/L 0.000012 0.000014 0.000014 0.000015 0.000008 0.000005 0.000005 0.000004 0.000004 0.000004 0.000004 

K mg/L -  1.48  1.49  1.49  1.02  0.88  0.84  0.79  0.78  0.79  0.80 

Mg mg/L -  6.98  7.07  6.99  3.81  2.84  2.57  2.31  2.24  2.33  2.35 

Mn mg/L 0.05  0.16  0.16  0.17  0.28  0.30  0.31  0.26  0.24  0.27  0.27 

Mo mg/L 0.6  0.0028  0.0029  0.0030  0.0018  0.0014  0.0013  0.0011  0.0011  0.0012  0.0012 

Na mg/L -  13.4  13.6  13.4  6.55  4.48  3.90  3.38  3.24  3.40  3.45 

Ni mg/L 0.052  0.00066  0.00067  0.00064  0.00038  0.00030  0.00028  0.00027  0.00026  0.00027  0.00027 

Pb mg/L 0.0025  8.2E-08  8.2E-08  9.8E-08  3.2E-07  2.6E-07  2.4E-07  2.2E-07  2.1E-07  2.2E-07  2.2E-07 

Sb mg/L 0.0052 0.00008 0.00007 0.00015 0.00004 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 

Se mg/L 0.005  0.00068  0.00068  0.00069  0.00087  0.00093  0.00095  0.00095  0.00095  0.00095  0.00095 

SO4 mg/L 250  5.61  5.61  5.76  4.05  3.48  3.31  3.12  3.06  3.13  3.15 

Tl mg/L 0.000017 0.000051 0.000049 0.000053 0.000039 0.000033 0.000031 0.000028 0.000028 0.000029 0.000029 

V mg/L 0.835  0.00040  0.00040  0.00039  0.00029  0.00027  0.00026  0.00025  0.00025  0.00025  0.00025 

Zn mg/L 0.12  0.0031  0.0030  0.0034  0.0019  0.0014  0.0013  0.0011  0.0011  0.0012  0.0012 

TDS mg/L 500  146  147  146  92.5  76.3  71.7  66.4  64.9  66.8  67.3 

NO3 + NO2 mg/L as N -  0.19  0.07  0.06  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

All values are for the dissolved fraction unless otherwise noted  
       
  Indicates greater than strictest potentially applicable surface water quality standard  
- Indicates no standard for parameter    

 
 



SRK Consulting 
Stibnite Gold Project Proposed Action SWWC Model Page 130 
 

RG/AP/RB Stibnite_Proposed_Action_SWWC_Modeling_Report_200900_07_RW_20180730 July 2018 

Table 7-10: Predicted Chemistry for West End Pit Lake  

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality 

Standard 

Years post-closure 

1 2 5 10 15 20 30 50 75 100 

pH s.u. 6.5 - 9  8.44  8.44  8.42  8.42  8.42  8.42  8.41  8.41  8.41  8.41 

Alkalinity mg/L >20  103  104  99.0  98.4  98.5  98.4  96.5  94.9  95.7  96.2 

Ag mg/L 0.0032  0.00027  0.00029  0.00023  0.00023  0.00023  0.00023  0.00021  0.00019  0.00020  0.00021 

Al mg/L 0.05  0.0037  0.0037  0.0036  0.0036  0.0036  0.0036  0.0036  0.0035  0.0035  0.0035 

As mg/L 0.01  0.25  0.27  0.21  0.20  0.20  0.20  0.17  0.15  0.16  0.17 

B mg/L 120  0.149  0.16  0.130  0.129  0.130  0.131  0.119  0.109  0.115  0.118 

Ba mg/L 2  1.8E-06  1.7E-06  2.0E-06  2.1E-06  2.1E-06  2.1E-06  2.3E-06  2.6E-06  2.4E-06  2.4E-06 

Be mg/L 0.004  3.9E-06  4.8E-06  2.4E-06  2.3E-06  2.4E-06  2.4E-06  1.8E-06  1.5E-06  1.7E-06  1.9E-06 

Ca mg/L -  15.8  15.5  16.6  16.7  16.7  16.7  17.2  17.6  17.3  17.2 

Cd mg/L 0.00025 0.00014 0.00015 0.00012 0.00012 0.00012 0.00012 0.00011 0.00010 0.00010 0.00011 

Cl mg/L 230  0.65  0.69  0.61  0.61  0.62  0.62  0.57  0.54  0.56  0.57 

Co mg/L - 0.00005 0.00005 0.00004 0.00004 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 

Cr mg/L 0.1 0.00004 0.00004 0.00003 0.00003 0.00003 0.00003 0.00002 0.00002 0.00002 0.00002 

Cu mg/L 0.009  0.00104  0.00105  0.00091  0.00089  0.00088  0.00088  0.00084  0.00085  0.00094  0.00095 

F mg/L 2  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21  0.21 

Fe mg/L 0.3  0.00037  0.00033  0.0006  0.0008  0.0008  0.0008  0.0018  0.0038  0.0029  0.0023 

Hg mg/L 0.000012  0.00041  0.00044  0.00036  0.00036  0.00037  0.00037  0.00034  0.00031  0.00032  0.00033 

K mg/L -  3.18  3.34  2.77  2.70  2.71  2.71  2.48  2.28  2.38  2.44 

Mg mg/L -  17.5  18.2  15.5  15.1  15.1  15.0  14.0  13.0  13.4  13.7 

Mn mg/L 0.05  0.0056  0.0056  0.0051  0.0048  0.0047  0.0046  0.0042  0.0038  0.0040  0.0041 

Mo mg/L 0.6  0.0015  0.0016  0.0012  0.0011  0.0010  0.0010  0.0008  0.00068  0.00072  0.0008 

Na mg/L -  2.21  2.31  2.00  1.96  1.97  1.96  1.83  1.72  1.77  1.81 

Ni mg/L 0.052  0.00035  0.00036  0.00031  0.00030  0.00029  0.00029  0.00027  0.00025  0.00026  0.00026 

Pb mg/L 0.0025 0.00005 0.00006 0.00003 0.00003 0.00003 0.00002 0.00002 0.00001 0.00002 0.00002 

Sb mg/L 0.0052  0.0176  0.0212  0.0078  0.0058  0.0056  0.0053  0.00211  0.00099  0.00127  0.00165 

Se mg/L 0.005  0.00065  0.00064  0.00065  0.00065  0.00065  0.00065  0.00065  0.00066  0.00066  0.00065 

SO4 mg/L 250  18.2  19.3  14.6  13.6  13.4  13.1  11.3  9.46  10.0  10.6 

Tl mg/L 0.000017 0.000013 0.000013 0.000013 0.000013 0.000013 0.000013 0.000013 0.000013 0.000013 0.000013 

V mg/L 0.835  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013 

Zn mg/L 0.12  0.015  0.016  0.011  0.0106  0.0105  0.0103  0.0087  0.0073  0.0078  0.0083 

TDS mg/L  500  161  164  152  150  149  149  144  140  142  143 

NO3 + NO2 mg/L as N -  0.83  0.04 0.04  0.04  0.04  0.04 0.04  0.04  0.04  0.04 

All values are for the dissolved fraction unless otherwise noted  
       
  Indicates greater than strictest potentially applicable surface water quality standard  
- Indicates no standard for parameter    
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Table 7-11: Predicted Chemistry for Midnight Area Pit Lake  

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface 
Water Quality 

Standard 

Years post-closure 

1 2 5 10 15 20 30 50 75 100 

pH s.u. 6.5 - 9  8.52  8.54  8.48  8.47  8.46  8.45  8.41  8.37  8.38  8.39 

Alkalinity mg/L >20  128  134  114  111  109  107  95.6  86.5  90.5  91.2 

Ag mg/L 0.0032  0.0011  0.0012  0.00094  0.00096  0.00095  0.00093  0.00077  0.00064  0.00071  0.00072 

Al mg/L 0.05  0.0048  0.0048  0.0043  0.0041  0.0041  0.0040  0.0037  0.0035  0.0036  0.0036 

As mg/L 0.01  0.75  0.81  0.62  0.62  0.61  0.59  0.48  0.40  0.44  0.45 

B mg/L 120  0.51  0.56  0.43  0.43  0.42  0.42  0.34  0.28  0.31  0.31 

Ba mg/L 2  8.0E-07  7.4E-07  9.3E-07  8.3E-07  8.3E-07  8.3E-07  9.3E-07  1.0E-06  9.5E-07  9.5E-07 

Be mg/L 0.004 0.00010 0.00012 0.00008 0.00008 0.00008 0.00008 0.00006 0.00004 0.00005 0.00005 

Ca mg/L -  11.1  10.3  12.4  11.2  11.0  10.8  12.0  13.1  12.2  12.2 

Cd mg/L 0.00025  0.00052  0.00056  0.00043  0.00044  0.00044  0.00043  0.00035  0.00029  0.00032  0.00033 

Cl mg/L 230  3.28  3.50  2.72  2.76  2.75  2.71  2.26  1.92  2.11  2.14 

Co mg/L - 0.00002 0.00002 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 

Cr mg/L 0.1 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 

Cu mg/L 0.009  0.0040  0.0038  0.0037  0.0037  0.0035  0.0033  0.0032  0.0032  0.0031  0.0031 

F mg/L 2  0.21  0.23  0.17  0.17  0.17  0.16  0.14  0.11  0.12  0.13 

Fe mg/L 0.3  0.00017  0.00017  0.00017  0.00017  0.00017  0.00017  0.00018  0.00018  0.00018  0.00018 

Hg mg/L 0.000012  0.0013  0.0014  0.0011  0.0010  0.0010  0.0010  0.00082  0.00067  0.00074  0.00075 

K mg/L -  6.66  7.21  5.50  5.47  5.39  5.26  4.30  3.53  3.92  3.96 

Mg mg/L -  27.6  30.0  23.0  22.8  22.5  22.0  18.1  14.9  16.5  16.8 

Mn mg/L 0.05  0.0042  0.0041  0.0049  0.0044  0.0044  0.0044  0.0051  0.0057  0.0051  0.0052 

Mo mg/L 0.6  0.0043  0.0044  0.0034  0.0034  0.0034  0.0033  0.0028  0.0024  0.0026  0.0027 

Na mg/L -  5.41  5.77  4.45  4.46  4.43  4.36  3.63  3.05  3.36  3.41 

Ni mg/L 0.052 0.00010 0.00011 0.00009 0.00009 0.00008 0.00008 0.00007 0.00006 0.00007 0.00007 

Pb mg/L 0.0025  0.00079  0.00077  0.00074  0.00074  0.00072  0.00069  0.00069  0.00070  0.00067  0.00067 

Sb mg/L 0.0052  0.10  0.11  0.087  0.087  0.086  0.084  0.068  0.056  0.062  0.063 

Se mg/L 0.005 0.00011 0.00012 0.00010 0.00009 0.00009 0.00009 0.00008 0.00007 0.00008 0.00008 

SO4 mg/L 250  31.2  33.9  26.3  26.0  25.6  25.2  20.9  17.3  19.2  19.5 

Tl mg/L 0.000017  2.2E-06  2.5E-06  2.1E-06  1.9E-06  1.8E-06  1.8E-06  1.6E-06  1.3E-06  1.5E-06  1.6E-06 

V mg/L 0.835 0.00002 0.00003 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 0.00002 0.00002 

Zn mg/L 0.12  0.022  0.023  0.018  0.017  0.017  0.016  0.014  0.011  0.012  0.013 

TDS mg/L 500  215  227  190  185  182  178  158  141  149  150 

NO3 + NO2 mg/L as N -  5.64  0.006  0.005  0.005  0.005  0.005  0.004  0.003  0.004  0.004 

All values are for the dissolved fraction unless otherwise 
noted    

       
  Indicates greater than strictest potentially applicable surface water quality standard  
- Indicates no standard for parameter    
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Figure 7-18: Predicted Chemistry in the Future Hangar Flats Pit Lake for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 7-19: Predicted Chemistry in the Future Hangar Flats Pit Lake for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 7-20: Predicted Chemistry in the Future West End Pit Lake for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 7-21: Predicted Chemistry in the Future West End Pit Lake for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 7-22: Predicted Chemistry in the Future Midnight Area Pit Lake for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 7-23: Predicted Chemistry in the Future Midnight Area Pit Lake for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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7.2 Post-Closure Yellow Pine Backfilled Pit 

7.2.1 Conceptual Model and Approach 

In accordance with the PRO (MGII, 2016), the Yellow Pine pit will be backfilled with approximately 
111.4 Mt of non-PAG development rock, comprising approximately 89% of non-PAG rock from the 
West End pit (which will consist of approximately 35% carbonate rocks) and 11% of non-PAG 
development rock from the Hangar Flats pit. Backfilling of the pit will commence in mine year 7 and 
will be completed in mine year 12.  

In order to develop estimates of future pore-water chemistry within the Yellow Pine pit backfill, a 
conceptual geochemical model has been developed from a review of the hydrologic model (BC, 
2018c) and background and site-specific data, in addition to SRK’s experience with similar projects. 
The conceptual model is shown in Figure 7-24 and was developed using a number of estimates and 
assumptions derived from the MGII exploration database, PFS resource model (M3, 2014), PRO 
mine plan and restoration/mitigation plan (MGII, 2016), pit water balance (BC, 2018c), best available 
data, and modeler judgment: 

 Solute loading within the Yellow Pine pit backfill will come from groundwater, precipitation and pit 
wall runoff waters entering the pit. These waters will pick up additional solute loading from 
fractures in the pit walls. There will also be solute contribution from the development rock backfill 
and from any talus remaining on the pit benches. 

 Representative leachate chemistry for the non-PAG and PAG pit wall rock, talus and non-PAG 
backfill material were obtained from site-specific HCTs that have been scaled to field conditions. 

 At closure, the EFSFSR stream channel will be re-routed through the pit over the top of the 
backfill surface. An impermeable liner will be placed under the channel and associated wetland 
areas. The EFSFSR will flow over this liner and will not contact the development rock backfill.  

 The upper portion of the backfill will be unsaturated and no expression of water is expected 
above the backfill surface (i.e., a lake is not predicted to develop). The only outflow of water from 
the pit will be to groundwater (i.e. there will be no outflow to surface water). 

The conceptual model developed for the Yellow Pine backfilled pit provides the basis for the 
development of quantitative predictive calculations using the USGS code PHREEQC. 
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Figure 7-24: Yellow Pine Backfilled Pit Conceptual Model 

7.2.2 Data Sources 

The data sources for the Yellow Pine backfilled pit geochemical model are listed in Table 7-12. 
Detailed information on these inputs is provided in the following sections. 
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Table 7-12: Yellow Pine Backfilled Pit Model Data Sources 

Component Source Details 

Pit Water balance 
Brown and 
Caldwell (2018b) 

A water balance for the Yellow Pine backfilled pit has been 
developed by Brown and Caldwell from the hydrologic model 
using available site data. The water balance provides details 
of time-dependent groundwater inflow, direct precipitation 
and pit wall runoff post-closure.  

Pit wall surface areas 
Midas Gold PFS 
resource model 
(M3, 2014) 

The PFS resource model has been used to calculate three-
dimensional surface areas for each lithology that will be 
exposed in the final pit walls. Surface areas were calculated 
for each of the modeled time steps. An NPR cut-off of 1.5 
was used to differentiate between PAG and non-PAG 
material. 

Backfill tonnage  

Midas Gold PRO 
Mine Plan 
development rock 
schedule (MGII, 
2016) 

The tonnage of development rock backfill in the Yellow Pine 
pit has been obtained from the Midas Gold PRO Mine Plan 
development rock schedule. This assumes that the Yellow 
Pine pit will be backfilled with approximately 111.4 Mt non-
PAG development rock from the Hangar Flats pit (11% of 
backfill) and non-PAG development rock from the West End 
pit (89% of backfill). 

Groundwater 
chemistry upgradient 
of Yellow Pine pit 

HDR groundwater 
baseline 
(September 2012 
– September 
2016) (HDR, 2016) 

Representative groundwater chemistry data upgradient of the 
Yellow Pine backfilled pit have been obtained from the HDR 
Groundwater Quality Baseline Study.  

Precipitation chemistry NADP (2015) 
Representative rainwater chemistry data have been obtained 
from monthly monitoring carried out between 1984 and 2006 
at the Smiths Ferry Meteorological Station, Idaho. 

Non-PAG wall rock 
chemistry 

SRK Phase 1 HCT 
program (SRK, 
2017) 

Scaled humidity cell data have been used to develop source 
terms for each of the non-PAG lithologies that will be 
exposed in the future pit walls. The data were scaled to field 
conditions based on the difference in temperature and liquid 
to solid ratio between the lab HCT and field conditions, in 
addition to other assumptions about pit wall fracturing and 
talus remaining on the pit benches. 

PAG wall rock 
chemistry 

SRK Phase 1 HCT 
program (HC- 14) 
(SRK, 2017) 

Scaled humidity cell data for HC-14 have been used to 
develop a source term for the PAG material that will be 
exposed in the future pit walls. HC-14 has been selected to 
represent PAG rock since this cell has the highest total sulfur 
and highest sulfate leaching rate which corresponds to the 
maximum sulfide oxidation. The data were scaled to field 
conditions based on the difference in temperature and liquid 
to solid ratio between the lab HCT and field conditions, in 
addition to other assumptions about pit wall fracturing and 
talus remaining on the pit benches. 

Backfill chemistry  
SRK Phase 1 HCT 
program (SRK, 
2017) 

Scaled HCT data have been used to develop source terms 
for the non-PAG development rock backfill in the Yellow Pine 
pit. The data are scaled to field conditions based on the 
difference in temperature and liquid to solid ratio between the 
lab HCT and field conditions in addition to other assumptions 
about grain size and preferential flow paths in the 
unsaturated zone. 

Thermodynamic data 

minteq.v4 
database 
(Parkhurst and 
Apello, 1999) 

The Minteq.v4 thermodynamic database supplied with 
version 3.3.12.12704 of PHREEQC is used 

 

                                                 
 
 



SRK Consulting 
Stibnite Gold Project Proposed Action SWWC Model Page 141 
 

RG/AP/RB Stibnite_Proposed_Action_SWWC_Modeling_Report_200900_07_RW_20180730 July 2018 

7.2.3 Pit Wall Geology 

The PFS resource model was used to calculate the three-dimensional surface area of each lithology 
that will be exposed in the final Yellow Pine pit walls both above and below the water level. Surface 
areas were calculated for each of the modeled time steps (i.e., 1, 2, 5, 10, 15, 20, 30, 50, 75 and 100 
years post-closure). The surface areas are summarized in Table 7-13, which demonstrates that non-
PAG intrusive material will be the dominant lithology exposed in the final Yellow Pine pit walls. 

Table 7-13: Three-Dimensional Surface Areas of Lithologies in Final Pit Walls for Yellow 
Pine Pit  

Material Type 

Above water level 
(unstaturated) 

Below water level (saturated) 

Surface area 
(m2) 

Proportion 
Surface area 

(m2) 
Proportion 

Calc-Silicate1 28,322 2.5% 29,078 2.5% 

Quartzite2 46,210 4.0% 23,073 2.0% 

Quartzite-Schist 6,509 0.6% 5,354 0.5% 

Intrusive3 287,292 25.1% 453,045 39.5% 

Granite4 0 0% 53,974 4.7% 

Quartz Pebble Conglomerate 3,042 0.3% 0 0% 

Meadow Creek Fault Zone 27,092 2.4% 36,132 3.2% 

Hidden Fault Zone 5,934 0.5% 20,863 1.8% 

PAG wall rock 16,210 1.4% 104,214 9.1% 

Total 420,611 36.7% 725,732 63.3% 

1 Calc-silicate units include Lower Calc-Silicate, Lower Calc-Silicate in Fault, Upper Calc-Silicate 
2 Quartzite includes Upper Quartzite, Lower Quartzite 
3 Intrusive unit includes Quartz Monzonite 
4 Granite includes only material modeled to occur within the granite intrusive body and excludes granitic dikes 

7.2.4 Water Balance 

A post-closure water balance for the Yellow Pine backfilled pit has been developed using available 
site data and based on the hydrologic modeling (BC, 2018c). The water balance provides details of 
time-dependent groundwater inflows and outflows to the backfill in addition to information on runoff 
from the pit high walls and direct precipitation on the backfill surface for post-closure years 1 to 100.  

The filling curve for the Yellow Pine backfilled pit is shown in Figure 7-25, which shows time-
dependent variations in water elevation as the pit fills and the backfill becomes saturated. In addition, 
Figure 7-26 shows the full water balance for the Yellow Pine backfilled pit illustrating solution inputs 
and losses, and Figure 7-27 shows the groundwater inflows to the pit. 

The Yellow Pine pit will primarily fill with groundwater, with minor contributions from pit wall runoff 
and direct precipitation on the unlined portion of the backfill surface (Figure 7-26). Groundwater 
inflow will occur primarily from the valley floor fractured bedrock (Figure 7-27) and groundwater 
levels will rapidly recover, reaching a final elevation of 1,886 meters amsl (6,188 ft amsl) in less than 
one year (Figure 7-25. The majority (87%) of PAG in the Yellow Pine pit walls will also be 
submerged within a year (Figure 7-28). According to the water balance, there will be no surface 
expression of water above the backfill surface (i.e. no pit lake will form, Figure 7-25, and the only 
solution loss from the pit will be by outflow to groundwater (i.e. there will be no outflow to surface 
water).  
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Figure 7-25: Yellow Pine Backfilled Pit Water Elevation 

 
Figure 7-26: Yellow Pine Backfilled Pit Water Balance 
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Figure 7-27: Yellow Pine Backfilled Pit Groundwater Inflows 

 
Figure 7-28: PAG Wall Rock Submergence in Yellow Pine Backfilled Pit 
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7.2.5 Solution Inputs 

Precipitation Chemistry 

As with the pit lake models (Section 7.1) the primary wall rock lixiviant for the Yellow Pine pit 
highwalls above the backfill is assumed to be precipitation. Representative precipitation chemistry 
data were obtained from monthly monitoring carried out between 1984 and 2006 at the Smiths Ferry 
Meteorological Station, Idaho (NADP, 2015). This chemistry was also used to represent direct 
precipitation on the surface of the backfill that will infiltrate the backfill material and report to 
groundwater.  

Groundwater Chemistry 

Groundwater will represent the dominant solution inflow to the Yellow Pine backfilled pit. 
Groundwater loading discharging into the pit will be a combination of influent groundwater plus 
additional solutes acquired through oxidation, desorption or dissolution reactions within the 
weathered pit walls and backfill as the water table rebounds.  

Representative groundwater chemistry data have been obtained from the HDR Groundwater Quality 
Baseline study (HDR, 2016). There are no groundwater quality monitoring wells in the direct footprint 
of the Yellow Pine pit (Figure 2-3), therefore adjacent wells MWH-A14, MWH-A15, MWH-A17 and 
SRK-GM-04S (alluvial wells) and MWH-B15 (bedrock well) were used to represent alluvial and 
bedrock groundwater, respectively. This is consistent with the groundwater wells used for the 
dewatering water quality predictions for the Yellow Pine pit (Section 6, Table 6-1). 

For purposes of the pit lake geochemical prediction models, average groundwater chemistry for the 
period of record (September 2012 – Q3 2016) was used for each well. The locations of the 
groundwater wells are shown in Figure 2-3 and the average groundwater chemistry used as inputs 
for the Yellow Pine pit lake backfill model is listed in Table 6-1. This demonstrates that arsenic is 
currently elevated above IDAPA 58.01.11 Groundwater Quality Standards in the alluvial aquifer. In 
addition, aluminum, arsenic, iron, pH and antimony are elevated above Idaho Groundwater Quality 
Standards in the bedrock aquifer. 

Wall Rock Chemistry 

Consistent with the Hangar Flats, West End and Midnight Area pit lake models, source terms for the 
Yellow Pine pit wall rock were developed from the results of site-specific HCT testing conducted as 
part of the Phase 1 and Phase 2 geochemical characterization programs (SRK, 2017b; 2017c; 
2018a) and scaled to field conditions. The HCT results were used to develop separate source terms 
for each material type that will be exposed in the final pit wall (see Table 7-14). Representative HCTs 
were assigned to each material type based on lithology and sulfide content (targeted to match 
average sulfide content in each lithology calculated from the ICP database). In each case average 
steady-state release rates were used to develop the source terms. The source term chemistry was 
weighted to reflect the block model arsenic distribution (described in Sections 4.5.1 and 7.1.6). 

Backfill Chemistry 

The Yellow Pine pit will be backfilled with approximately 111.4 Mt non-PAG development rock from 
the Hangar Flats pit (10.7% of the total) and non-PAG development rock from the West End pit 
(89.3% of the total). At closure, a liner/cover will be placed on top of the backfill underneath the 
EFSFSR stream channel to re-route the stream through the pit. It is assumed that the EFSFSR will 
flow over this liner and will not contact the development rock backfill under normal or high flow 
conditions. According to the water balance there will also be inflow of water to the pit backfill from 
groundwater and rainfall/snowmelt onto the backfill surface that is assumed to infiltrate the backfill. 
The water balance assumes 100% of mean annual precipitation (rainfall and snowmelt) will infiltrate 
through the unlined portion of the backfill. These solutions will contact the rock mass and generate a 
specific source term associated with the material contacted.  
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The HCT results were used to develop separate source terms for each material type that will be 
exposed in the backfill (see Table 7-14). The results were scaled to field conditions using the same 
methodology used for the future Hangar Flats, West End and Fiddle DRSFs (Section 4.6.1), 
assuming that the backfill will contain approximately 20% fine particles and that any precipitation 
infiltrating the backfill will be restricted to movement along preferential flow paths contacting 
approximately 20% of the rock volume. The Yellow Pine pit backfill source terms are provided in 
Table 7-14.   

7.2.6 Pit Wall Rock and Backfill Flushing 

Consistent with the Hangar Flats, West End and Midnight Area pit lake models, the Yellow Pine pit 
backfill model assumes flushing of solutes from pit wall fractures and the backfill by groundwater will 
only take place in the ‘active’ zone of groundwater inflow (Figure 7-17) and the flushing of oxidation 
products will end once a particular portion of the pit becomes saturated. As such, groundwater 
flowing into the ‘active’ zone of groundwater flow is represented by groundwater chemistry from the 
Groundwater Quality Baseline Study (HDR, 2016) plus the mass of solutes derived from the HCT 
geochemical data (SRK, 2017b; 2018a). Groundwater flowing into the fully submerged portion of the 
pit is represented by groundwater chemistry from the Groundwater Quality Baseline Study (i.e., 
without additional load from oxidized pit walls) to reflect the cessation of oxidation within the 
subaqueous pit wall material. 

7.2.7 Yellow Pine Backfilled Pit Model Results 

The predicted pore water chemistry within the Yellow Pine pit backfill is presented in Table 7-15, 
Figure 7-29 and Figure 7-30. Results are compared to IDAPA 58.01.11 groundwater quality 
standards. 

Pore water within the Yellow Pine pit backfill is predicted to be moderately alkaline (pH 8.6 to 8.9), 
with concentrations of arsenic and antimony that are elevated above Idaho IDAPA 58.01.11 
groundwater quality standards during all years post-closure. In addition, mercury and TDS are 
predicted to be elevated above groundwater quality standards during the first year post-closure. Pore 
water pH is also marginally elevated above the maximum pH guideline of pH 8.5. All other 
parameters are predicted to be below Idaho IDAPA 58.01.11 groundwater quality standards in the 
Yellow Pine backfill pore water chemistry. 

Many parameters show an initial flush during the first year post-closure as a result of solute flushing 
from the backfill as it becomes submerged. However, the rapid submergence of the backfill means 
these flushing effects are rapidly dissipated and predicted pore water chemistry is fairly constant 
from year 2 onwards.
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Table 7-14 Pit Wall/Backfill Chemistry Data Used in the Yellow Pine Backfilled Pit Model (represents weighted HCT steady-state release rates for each material type) 

Parameter Units 

Yellow Pine Pit Walls 
Hangar Flats 

Material in Backfill 
West End Material in Backfill 

Non-
PAG 

Meadow 
Creek 
Fault 
Zone 

Hidden 
Fault 
Zone 

Non-
PAG 

Intrusive 

Alaskite-
Granite  

Non-
PAG 
Calc-

Silicate  

Non-
PAG 

Quartzite 

Non-PAG 
Quartzite-

Schist 
PAG 

Non-
PAG 

Meadow 
Creek 
Fault 
Zone 

Non-
PAG 

Intrusive 

Non-
PAG 

Quartzite 

Non-
PAG 
Fern 

Marble 

Non-
PAG 

Hermes 
Marble  

Non-
PAG 

Middle 
Marble  

Non-
PAG 

Stibnite 
Stock  

Non-PAG 
Quartz Pebble 
Conglomerate 

Non-PAG 
Quartzite-

Schist 

Non-
PAG 
Calc-

Silicate 

pH s.u.  7.81  7.69  7.60  7.63  7.69  7.67  7.74  7.51  7.73  7.66  7.67  8.18  8.18  8.18  7.63  7.80  7.74  7.69 

Alkalinity, CaCO3 mg/kg/week  14.2  11.4  9.45  6.44  16.9  12.7  22.3  14.4  13.7  12.3  12.7  13.6  13.6  13.6  6.44  19.5  22.3  16.9 

Ag mg/kg/week - - - -  2.7E-05  0.00017  9.3E-05 - - -  0.00017 - - - -  9.1E-05  9.3E-05  2.7E-05 

Al mg/kg/week  0.012  0.017  0.020  0.038  0.018 - -  0.022  0.026  0.032 -  0.021  0.021  0.021  0.038  0.0021 -  0.018 

As mg/kg/week  0.22  0.19  0.16  0.078  0.092  0.046  0.037  0.34  0.11  0.067  0.046  0.0019  0.0019  0.0019  0.078  0.072  0.037  0.092 

B mg/kg/week  0.014  0.022  0.026  0.041  0.043  0.047  0.048  0.053  0.031  0.039  0.047 - - -  0.041  0.038  0.048  0.043 

Ba mg/kg/week  0.036  0.019  0.0069  0.046  0.0060  0.0054  0.0030 -  0.021  0.011  0.0054 - - -  0.046  0.0096  0.0030  0.0060 

Be mg/kg/week  4.1E-05  2.5E-05 -  0.00041 - - - - - - - - - -  0.00041 - - - 

Ca mg/kg/week  4.58  3.67  3.11  1.03  4.21  3.10  3.80  6.90  4.04  3.46  3.10  2.51  2.51  2.51  1.03  3.91  3.80  4.21 

Cd mg/kg/week  2.5E-05  7.6E-06 - -  1.8E-05  6.3E-05  6.9E-05 -  3.8E-05  3.4E-05  6.3E-05 - - - -  5.4E-05  6.9E-05  1.8E-05 

Cl mg/kg/week - - - -  0.18 - - -  0.090  0.11 - - - - - - -  0.18 

Co mg/kg/week  0.0017  0.00051 - - - - - -  0.00073 - - - - - - - - - 

Cr mg/kg/week - - - - - - - - - - - - - - - - - - 

Cu mg/kg/week  0.0016  0.0014  0.0013  0.0013  0.0016  0.0014  0.0017  0.0014  0.0012  0.0011  0.0014  0.0018  0.0018  0.0018  0.0013  0.0016  0.0017  0.0016 

F mg/kg/week  0.0045  0.0084  0.011 -  0.0038 - - -  0.0091  0.011 -  0.043  0.043  0.043 -  0.0043 -  0.0038 

Fe mg/kg/week  0.0089  0.0089  0.0088  0.0082  0.0089 -  0.0037  0.0099  0.0083  0.0082 -  0.0092  0.0092  0.0092  0.0082  0.0040  0.0037  0.0089 

Hg mg/kg/week  9.6E-06  1.8E-05  2.4E-05 -  3.5E-05  4.2E-05  2.3E-05  5.3E-05 - -  4.2E-05  0.00032  0.00032  0.00032 -  5.4E-05  2.3E-05  3.5E-05 

K mg/kg/week  0.60  0.47  0.38  0.61  0.57  0.28  0.39  0.44  0.49  0.42  0.28  0.54  0.54  0.54  0.61  0.42  0.39  0.57 

Mg mg/kg/week  1.18  0.82  0.59  0.28  1.88  1.49  3.37  1.23  1.13  0.96  1.49  1.24  1.24  1.24  0.28  2.62  3.37  1.88 

Mn mg/kg/week  0.0058  0.0068  0.0075  0.0025  0.0020  0.0021  0.0026  0.0091  0.0048  0.0047  0.0021  0.0023  0.0023  0.0023  0.0025  0.0029  0.0026  0.0020 

Mo mg/kg/week - - - - - - - - - - - - - - - - - - 

Na mg/kg/week  0.38  0.30  0.25  0.52  0.24  0.24  0.26  0.27  0.32  0.29  0.24 - - -  0.52  0.24  0.26  0.24 

Ni mg/kg/week - - - - - - - - - - - - - - - - - - 

P mg/kg/week - - - -  0.075 - - - - - - - - - - - -  0.075 

Pb mg/kg/week  3.6E-05  6.7E-05  9.0E-05 -  0.00046  0.00032  0.00035  0.00036  0.00030  0.00038  0.00032 - - - -  0.00027  0.00035  0.00046 

Sb mg/kg/week  0.035  0.020  0.0091  0.036  0.0054  0.0031  0.0072  0.0100  0.017  0.0075  0.0031  0.0039  0.0039  0.0039  0.036  0.013  0.0072  0.0054 

Se mg/kg/week - - - - - - - - - - - - - - - - - - 

SO4 mg/kg/week  4.98  3.63  2.89  1.55  2.54  1.82  1.63  8.65  2.79  1.64  1.82  0.65  0.65  0.65  1.55  2.08  1.63  2.54 

Tl mg/kg/week  3.0E-05  5.6E-05  7.5E-05 - - - - -  6.1E-05  7.6E-05 - - - - - - - - 

V mg/kg/week - - - - - - - - - - - - - - - - - - 

Zn mg/kg/week  0.00095  0.0018  0.0024 -  0.0042 - - -  0.0059  0.0074 -  0.0043  0.0043  0.0043 -  0.00043 -  0.0042 

TDS mg/kg/week  23.8  18.8  15.6  7.01  21.2  18.4  24.1  30.2  21.5  18.6  18.4  9.76  9.76  9.76  7.01  23.0  24.1  21.2 
           

All parameters represent the dissolved/filtered fraction        

'-' Indicates parameter was consistently below analytical detection limits in the steady-state HCT effluent and was not included in the model input for the specified material type    
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Table 7-15: Predicted Pore Water Chemistry for Yellow Pine Backfilled Pit 

Parameter Units 

Idaho 
Groundwater 

Quality 
Standard 
(IDAPA 

58.01.11) 

Existing Alluvial 
Groundwater 

Chemistry 
(SRK-GM-04S, 

MWH-A14, 
MWH-A15, 
MWH-A17) 

Existing 
Bedrock 

Groundwater 
Chemistry 
(MWH-B15) 

Years post-closure 

1 2 5 10 15 20 30 50 75 100 

pH s.u. 6.5 - 8.5  7.26  8.54  8.92  8.72  8.60  8.62  8.64  8.65  8.60  8.58  8.62  8.62 

Alkalinity mg/L - 51.6 80.1  367  209  156  163  173  175  155  148  162  161 

Ag mg/L 0.1* 0.00002 0.00002  0.0025  0.0013  0.00083  0.00089  0.00097  0.00099  0.00082  0.00076  0.00088  0.00088 

Al mg/L 0.2*  0.011  0.36  0.010  0.0068  0.0057  0.0058  0.0060  0.0061  0.0056  0.0055  0.0058  0.0058 

As mg/L 0.01  0.12  0.31  2.12  1.39  0.89  0.96  1.06  1.08  0.89  0.82  0.95  0.94 

B mg/L 120  0.020  0.024  1.80  0.97  0.63  0.68  0.74  0.76  0.63  0.58  0.67  0.67 

Ba mg/L 2  0.020  0.040  3.0E-07  4.5E-07  6.7E-07  6.3E-07  5.8E-07  5.7E-07  6.7E-07  7.2E-07  6.3E-07  6.4E-07 

Be mg/L 0.004 0.00002 0.00007  0.00073  0.00072  0.00034  0.00038  0.00046  0.00047  0.00032  0.00029  0.00038  0.00037 

Ca mg/L -  12.79  14.8  2.19  5.23  8.23  7.71  7.02  6.87  8.31  8.90  7.77  7.80 

Cd mg/L 0.005 0.00002 0.00002  0.0010  0.00077  0.00049  0.00053  0.00058  0.00060  0.00049  0.00045  0.00053  0.00052 

Cl mg/L 250*  0.50  0.97  5.19  2.97  2.21  2.30  2.45  2.49  2.19  2.09  2.29  2.28 

Co mg/L -  0.00021  0.00099  0.0017  0.0011  0.00074  0.00080  0.00086  0.00087  0.00075  0.00070  0.00077  0.00080 

Cr mg/L 0.1  0.00026  0.00034  3.2E-06  8.8E-08  8.4E-08  8.5E-08  8.5E-08  8.5E-08  8.4E-08  8.1E-08  8.3E-08  8.7E-08 

Cu mg/L 1.3  0.00048  0.00056  0.0058  0.0035  0.0018  0.0020  0.0023  0.0024  0.0018  0.0016  0.0020  0.0020 

F mg/L 4  0.22  0.58  1.10  0.82  0.71  0.72  0.74  0.75  0.70  0.68  0.72  0.71 

Fe mg/L 0.3*  0.028  0.63  0.00027  0.00021  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020 

Hg mg/L 0.002  1.2E-06  5.5E-06  0.0034  0.00070  0.00079  0.00082  0.00077  0.00078  0.00090  0.00086  0.00082  0.00086 

K mg/L -  1.05  0.95  25.7  14.1  9.35  10.00  10.9  11.1  9.30  8.66  9.88  9.89 

Mg mg/L -  3.69  2.23  88.7  46.3  30.3  32.5  35.5  36.3  30.1  28.0  32.2  32.1 

Mn mg/L 0.05* 0.005 0.015  0.0023  0.0034  0.0043  0.0042  0.0039  0.0039  0.0044  0.0046  0.0042  0.0042 

Mo mg/L -  0.0014  0.0045  0.0039  0.0039  0.0039  0.0039  0.0039  0.0039  0.0038  0.0039  0.0039  0.0039 

Na mg/L -  4.31  27.8  36.3  31.0  28.3  28.5  29.1  29.2  27.9  27.7  28.4  28.4 

Ni mg/L -  0.00065  0.00069  0.00028  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.8E-05  2.8E-05  3.0E-05 

Pb mg/L 0.015  2.8E-05  0.00031  0.0020  0.0014  0.0011  0.0012  0.0012  0.0013  0.0010  0.00091  0.0012  0.0012 

Sb mg/L 0.006  0.013  0.0098  0.45  0.22  0.12  0.13  0.15  0.16  0.12  0.11  0.13  0.13 

Se mg/L 0.05 <0.001 <0.001  0.00089  0.00081  0.00080  0.00080  0.00080  0.00080  0.00079  0.00078  0.00079  0.00080 

SO4 mg/L 250*  5.96  26.3  119  79.6  59.1  61.9  65.8  66.6  58.7  56.0  61.0  61.4 

Tl mg/L 0.002 0.00002 0.00002  0.00071  0.00054  0.00036  0.00039  0.00042  0.00043  0.00036  0.00033  0.00037  0.00038 

V mg/L -  0.00029  0.0012  0.00054  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010 

Zn mg/L 5* 0.0014 0.0020  0.070  0.062  0.039  0.042  0.047  0.048  0.039  0.036  0.042  0.042 

TDS mg/L 500*  78.2  192  649  392  296  308  326  330  294  282  306  306 

NO3 + NO2 mg/L as N -  0.18  0.051  0.61  0.050  0.049  0.049  0.049  0.049  0.048  0.049  0.049  0.049 

All values are for the dissolved fraction unless otherwise noted     
        
  Indicates greater than Idaho Groundwater Quality Standard (IDAPA 58.01.11)    
* Indicates secondary guideline      
- Indicates no standard for parameter     
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Figure 7-29:  Predicted Pore Water Chemistry in the Future Yellow Pine Pit Backfill for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 7-30:  Predicted Pore Water Chemistry in the Future Yellow Pine Pit Backfill for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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8 SITE-WIDE WATER CHEMISTRY MODEL 

8.1 SWWC Conceptual Model and Approach 

The results of the individual facility geochemical models for the DRSFs (Section 4), TSF (Section 5), 
West End and Hangar Flats pit lakes and the Yellow Pine backfilled pit (Section 7) have been 
incorporated into a site-wide water chemistry (SWWC) model to provide an overall prediction of 
current and future chemistry in the EFSFSR. The purpose of the SWWC model is to assess surface 
water chemistry at a series of ten prediction nodes downgradient of the mine facilities for each year 
of mine operations (mine years 1 to 12) and for a number of post-closure time steps, including 1, 2, 
5, 10, 15, 20, 30, 50, 75 and 100 years post-closure3. The selected prediction nodes are based on 
critical inputs to the EFSFSR and are illustrated on Figure 8-1, and details of each node are provided 
in Table 8-1. The methodology used for the SWWC predictions is consistent with the Geochemical 
Modeling Work Plan (SRK, 2017a) that has been reviewed and approved by the agencies. 

Operational SWWC predictions were developed for three scenarios: 

 Average precipitation conditions; 

 Below average precipitation conditions; and 

 Above average precipitation conditions. 

The post-closure SWWC predictions utilized the 100-year climate record and therefore encompass 
average, above average and below average climate and hydrological conditions. 

The SWWC predictions represent annual average predicted chemistry for each year of operations 
and for selected post-closure years (1, 2, 5, 10, 15, 20, 30, 50, 75 and 100 years). The baseline 
monitoring data have been used to develop seasonal adjustment factors that can be applied to the 
annual average chemistry predictions in order to account for seasonal variations in the quantum of 
surface water quality at each node. The results of this seasonality analysis are presented in Section 
8.5. 

                                                 
3 These time steps are consistent with those used for the pit geochemical models (Section 7). 
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Table 8-1: Details of the Selected Proposed Action SWWC Prediction Nodes 

Prediction 
Node/ 

Monitoring 
Location ID 

Location Watershed Potential Future Upstream Activities 

YP-T-27 
Meadow Creek above 
EFMC/Blowout Creek 

Meadow Creek TSF and Hangar Flats DRSF 

YP-T-22 
Meadow Creek below 
EFMC/Blowout Creek 
and above EFSFSR 

Meadow Creek 
TSF, Hangar Flats DRSF and Hangar 
Flats pit 

YP-SR-10 
EFSFSR below Meadow 
Creek 

EFSFSR 
TSF, Hangar Flats DRSF and Hangar 
Flats pit 

YP-SR-8 
EFSFSR below Garnet 
and Scout Creeks and 
above Fiddle Creek 

EFSFSR 
TSF, Hangar Flats DRSF and Hangar 
Flats pit 

YP-T-11 Lower Fiddle Creek Fiddle Creek Fiddle DRSF 

YP-SR-6 
EFSFSR above Yellow 
Pine Pit 

EFSFSR 
TSF, Hangar Flats and Fiddle DRSFs 
and Hangar Flats pit 

YP-SR-4 
EFSFSR below Yellow 
Pine Pit 

EFSFSR 
TSF, Hangar Flats and Fiddle DRSFs, 
Hangar Flats and Yellow Pine pits 

YP-T-6 Lower West End Creek Sugar Creek West End Pit and West End DRSF 

YP-T-1 
Sugar Creek above 
EFSFSR 

Sugar Creek West End Pit and West End DRSF 

YP-SR-2 
EFSFSR below Sugar 
Creek 

EFSFSR All facilities listed above 
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Figure 8-1:  Site-Wide Water Chemistry Model Prediction Nodes 

 



SRK Consulting 
Stibnite Gold Project Proposed Action SWCC Model Page 153 
 

RG/AP/RB Stibnite_Proposed_Action_SWWC_Modeling_Report_200900_07_RW_20180730 July 2018 

8.2 SWWC Model Data Sources 

The water sources that will contribute to future flow and chemistry at each prediction node were 
identified from the Surface Water Quality Baseline Study (HDR, 2017), Water Resources Summary 
Report (BC, 2017), SWWB (BC, 2018a) and Proposed Action Hydrologic Model (BC, 2018c). These 
sources are listed in Table 8-2 and Table 8-3 for the operational and post-closure periods, 
respectively. 

Flow data were primarily derived from the outputs of the Proposed Action Hydrologic Model (BC, 
2018c) and SWWB (BC, 2018a). However, flow data for seeps and springs were obtained from the 
Surface Water Quality Baseline Study (HDR, 2017). Representative surface water and groundwater 
chemistry data were obtained from the Groundwater and Surface Water Quality Baseline Studies 
(HDR, 2016; 2017). Chemistry data for the proposed future mine facilities (DRSFs, TSF, pit lakes 
and Yellow Pine backfilled pit) were obtained from the results of the geochemical predictions 
reported herein (Section 4 to Section 7). 

A spreadsheet mass balance approach was used to calculate constituent concentrations in surface 
water at each prediction node. The chemistry of the various contributing sources identified for each 
prediction node were mixed (i.e. mass balanced) in ratios defined by their contributing flow rate. 

The SWWC model was developed using a number of assumptions. During operations, the model 
assumes: 

 All runoff and toe seepage from the DRSFs will be captured and used in mining activities to the 
extent practical (BC, 2018a). This water is therefore not expected to enter surface water courses 
during operations. 

 Dewatering water from the Hangar Flats, Yellow Pine and West End pits will be either used as 
makeup water in milling operations, or will be reintroduced to the groundwater system via rapid 
infiltration basins (RIBs) (BC, 2018c). 

 The following surface water diversions will be in place (BC, 2018c): 

o The EFSFSR will be diverted around Yellow Pine pit via a diversion tunnel, and the existing 
pit lake will be drained prior to operations. 

o Due to short residence time, water that flows through the diversion tunnel is assumed to be 
as the same as water entering the tunnel (i.e., no change to the water will occur within the 
tunnel itself). 

o West End Creek will be diverted around the West End DRSF and open pit and restored at 
closure. 

o The lower reaches of Midnight Creek will be diverted and later restored as part of the 
Yellow Pine pit reclamation activities. 

o Fiddle Creek will be diverted around the Fiddle DRSF and later restored at closure. 

o The lower reach of Hennessy Creek will be diverted around the Yellow Pine pit and then 
restored at closure to reconnect to the EFSFSR atop the Yellow Pine pit backfill. 

o Culverts will be installed on the lower reaches of Garnet Creek and removed at closure. 

o The East Fork of Meadow Creek (also known as Blowout Creek) will be restored in its 
upper reaches and an engineered channel and rock drain will be constructed in the lower 
reaches. The rock drain will be replaced by a restored surface channel at closure. 

  

AliciaH
Pencil
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Post-closure, the model assumes: 

 Any runoff from the TSF and DRSFs will largely be clean water. The TSF and DRSFs will be re-
graded and a growth media cover will be established on the facilities; therefore any surface 
runoff from the facilities will only contact the growth media cover and will not come into contact 
with the underlying development rock or tailings (BC, 2018a). Runoff water chemistry is thus 
represented by precipitation chemistry from the Smiths Ferry Meteorological Station (NADP, 
2015). 

 Toe seepage from the West End DRSF will report to the West End pit. 

 Toe seepage from the Fiddle DRSF will report to Fiddle Creek. 

 The West End and Midnight Area pit lakes will periodically spill to surface water in West End 
Creek and Midnight Creek, respectively (BC, 2018c). 

 Any existing seeps that are in the footprint of the proposed future pits will be removed as the pits 
are developed, and will no longer exist post-closure. For example, YP-S-2, YP-S-5, YP-S-10, 
YP-AS-7, YP-M-3 and YP-T-23A within the Hangar Flats pit footprint, and YP-SEBS-1, YP-
SEBS-2 in the Yellow Pine pit footprint (Figure 8-1). 

 Once the Hangar Flats pit has filled, surface flows from Meadow Creek and the EFMC will be 
routed into the lake, creating flow-through conditions. 

 The Yellow Pine pit will be backfilled and the EFSFSR restored across the backfill. 

 The model assumes that contribution of the diversion tunnel to the EFSFSR will cease on 
closure. 

The SWWC models also account for the restoration of some legacy mine facilities described in the 
PRO (MGII, 2016) and summarized in Section 2.5 of this report.  

Restoration at the Project is planned to be concurrent with operations as mining activities move from 
one area to another, or restoration of legacy features is completed. The post-closure SWWC model 
conservatively assumes that reclamation of the mine facilities will occur at closure rather than 
concurrent with mining, with reclamation starting at end of mine year 12. 
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Table 8-2: Proposed Action Site-Wide Water Quality Model Chemistry Sources (Operational Period) 

Location Details in Context of Proposed Action Mine Plan Contributing Water Sources Source of Flow Data for Model Source of Chemistry Data for Model 

YP-T-27 
Meadow Creek downstream of TSF and Hangar Flats 
DRSF 

Upgradient SW inflow in Meadow Creek BC (2018c) SW monitoring data from YP-T-33 (HDR, 2017) 

SW flow from South Keyway Dam Seep (operational years 1 - 6) HDR (2017) SW monitoring data from YP-S-6 (HDR, 2017) 

SW flow from North Keyway Dam Seep (operational years 1 - 6) HDR (2017) SW monitoring data from YP-S-8 (HDR, 2017) 

TP-T-22 Meadow Creek downstream of Hangar Flats Pit 

Upgradient SW inflow in Meadow Creek  BC (2018c) Chemistry predicted for YP-T-27  

SW flow from Meadow Creek fault seep (operational years 1 - 5) HDR (2017) SW monitoring data from YP-S-2 (HDR, 2017) 

SW flow from Meadow Creek Mine Adit seep (operational years 1 - 5) HDR (2017) SW monitoring data from YP-AS-7 (HDR, 2017) 

YP-SR-
10 

EFSFSR after confluence with Meadow Creek but 
before confluence with Garnet and Scout Creeks 

SW flow from Meadow Creek BC (2018c) Chemistry predicted for YP-T-22  

Upgradient SW flow in EFSFSR  BC (2018c) SW monitoring data from YP-SR-11 (HDR, 2017) 

GW inflow BC (2018c) GW monitoring data from MWH-A08 (HDR, 2016) 

YP-SR-8 
EFSFSR after confluence with Garnet and Scout 
Creeks but before confluence with Fiddle Creek 

Upgradient SW flow in EFSFSR BC (2018c) Chemistry predicted for YP-SR-10 

SW flow from Garnet Creek BC (2018c) SW monitoring data from YP-T-35 (HDR, 2017) 

SW flow from Scout Creek1 BC (2018c) SW monitoring data from YP-T-15 (HDR, 2017) 

SW flow from U.S. Defense Minerals Exploration Administration 
(DMEA) waste rock seep 

HDR (2017) SW monitoring data from YP-T-17 (HDR, 2017) 

SW flow from DMEA adit seep HDR (2017) SW monitoring data from YP-AS-6 (HDR, 2017) 

SW flow from Garnet Pit seep HDR (2017) SW monitoring data from YP-S-3 (HDR, 2017) 

SW flow from Old Haul Road seep HDR (2017) SW monitoring data from YP-S-9 (HDR, 2017) 

GW inflow BC (2018c) GW monitoring data from MWH-A09, MWH-A10, MWH-A12, MWH-A13 (HDR, 2016) 

YP-T-11 
Fiddle Creek downstream of Fiddle DRSF before 
confluence with EFSFSR 

Upgradient SW flow in Fiddle Creek BC (2018c) SW monitoring data from YP-T-12 (HDR, 2017) 

YP-SR-6 
EFSFSR upstream of Yellow Pine Pit, but 
downstream of Fiddle DRSF and Hangar Flats 
DRSF/Pit 

SW flow from Fiddle Creek  BC (2018c) Chemistry predicted for YP-T-11  

Upgradient SW flow in EFSFSR BC (2018c) Chemistry predicted for YP-SR-8 

SW flow from Monday Tunnel adit seep HDR (2017) SW monitoring data from YP-AS-3 (HDR, 2017) 

YP-T-6 
West End Creek downstream of West End Pit and 
DRSF before confluence with Sugar Creek 

Upgradient SW flow in West End Creek BC (2018c) SW monitoring data from YP-T-49 (HDR, 2017) 

YP-T-1 Sugar Creek before the confluence with the EFSFSR  

SW flow from West End Creek BC (2018c) Chemistry predicted for YP-T-6 

Upgradient SW flow from Sugar Creek BC (2018c) SW monitoring data from YP-T-7 (HDR, 2017) 

GW inflow BC (2018c) GW monitoring data from SRK-GM-03S (HDR, 2016) 

SW flow from Bonanza Adit Seep HDR (2017) SW monitoring data from YP-AS-1 (HDR, 2017) 

SW flow from Bailey Tunnel Adit Seep (operational years 1 – 6) HDR (2017) SW monitoring data from YP-AS-2 (HDR, 2017) 

YP-SR-4 
EFSFSR downstream of all proposed mining activities 
before the confluence with Sugar Creek  

Upgradient SW flow from EFSFSR tunnel diversion BC (2018c) Chemistry predicted for YP-SR-6  

SW flow from Hennessy Creek diversion BC (2018c) SW monitoring data from YP-T-41 (HDR, 2017) 

SW flow from Midnight Creek diversion BC (2018c) SW monitoring data from YP-T-42 (HDR, 2017) 

YP-SR-2 
EFSFSR downstream of all proposed mining activities 
after the confluence with Sugar Creek  

Upgradient SW flow from Sugar Creek BC (2018c) Chemistry predicted for YP-T-1 

Upgradient SW flow from EFSFSR BC (2018c) Chemistry predicted for YP-SR-4 

SW flow from Hillside seep HDR (2017) SW monitoring data from YP-S-1 (HDR, 2017) 

GW inflow BC (2018c) GW monitoring data from SRK-GM-03S (HDR, 2016) 

SW = surface water; GW = groundwater 
 
1 An exploration portal and adit is proposed in the PRO to explore and test potential mineralization at the Scout Prospect.  The decline development and operations are described in the PRO (Section 13.2, p. 13-4 through p. 13-10) and water management in Section 13.2.5.2. During 
operations any water from the decline development will be utilized in underground operations, in the mill or disposed of in the TSF as noted in the PRO.  There is no anticipated water release from the portal or workings at closure. Existing monitoring wells in the area of the proposed 
workings are utilized in the SWWC model and there are not expected changes in water quality from the proposed portal activity during or post operations. 
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Table 8-3: Proposed Action Site-Wide Water Quality Model Chemistry Sources (Post-Closure Period) 

Location Details in Context of Proposed Action Mine Plan Contributing Water Sources 
Source of Flow 
Data for Model 

Source of Chemistry Data for Model 

YP-T-27 
Meadow Creek downstream of TSF and Hangar 
Flats DRSF 

Upgradient SW inflow in Meadow Creek BC (2018c) SW monitoring data from YP-T-33 (HDR, 2017) 

TP-T-22 Meadow Creek downstream of Hangar Flats Pit 

Upgradient SW inflow in Meadow Creek  BC (2018c) Chemistry predicted for YP-T-27  

SW flow from Blowout Creek BC (2018c) SW monitoring data from YP-T-29 (HDR, 2017) 

SW flow from Hangar Flats Pit lake BC (2018c) Predicted chemistry from Hangar Flats Pit lake model (Section 7.1.13) 

YP-SR-10 
EFSFSR after confluence with Meadow Creek but 
before confluence with Garnet and Scout Creeks 

SW flow from Meadow Creek BC (2018c) Chemistry predicted for YP-T-22  

Upgradient SW flow in EFSFSR  BC (2018c) SW monitoring data from YP-SR-11 (HDR, 2017) 

GW inflow BC (2018c) GW monitoring data from MWH-A08 (HDR, 2016) 

YP-SR-8 
EFSFSR after confluence with Garnet and Scout 
Creeks but before confluence with Fiddle Creek 

Upgradient SW flow in EFSFSR BC (2018c) Chemistry predicted for YP-SR-10 

SW flow from Garnet Creek BC (2018c) SW monitoring data from YP-T-35 (HDR, 2017) 

SW flow from Scout Creek BC (2018c) SW monitoring data from YP-T-15 (HDR, 2017) 

SW flow from DMEA waste rock seep HDR (2017) SW monitoring data from YP-T-17 (HDR, 2017) 

SW flow from DMEA adit seep HDR (2017) SW monitoring data from YP-AS-6 (HDR, 2017) 

SW flow from Garnet Pit seep HDR (2017) SW monitoring data from YP-S-3 (HDR, 2017) 

SW flow from Old Haul Road seep HDR (2017) SW monitoring data from YP-S-9 (HDR, 2017) 

GW inflow BC (2018c) GW monitoring data from MWH-A09, MWH-A10, MWH-A12, MWH-A13 (HDR, 2016) 

YP-T-11 
Fiddle Creek downstream of Fiddle DRSF before 
confluence with EFSFSR  

Toe seepage from Fiddle DRSF BC (2018a) Predicted chemistry from Fiddle DRSF model (Section 4.10.2) 

Upgradient SW flow in Fiddle Creek BC (2018c) SW monitoring data from YP-T-12 (HDR, 2017) 

YP-SR-6 
EFSFSR upstream of Yellow Pine Pit, but 
downstream of Fiddle DRSF and Hangar Flats 
DRSF/Pit 

SW flow from Fiddle Creek  BC (2018c) Chemistry predicted for YP-T-11  

Upgradient SW flow in EFSFSR BC (2018c) Chemistry predicted for YP-SR-8 

SW flow from Monday Tunnel adit seep HDR (2017) SW monitoring data from YP-AS-3 (HDR, 2017) 

YP-T-6 
West End Creek downstream of West End Pit and 
DRSF before confluence with Sugar Creek 

SW outflow from West End Pit lake BC (2018c) Predicted chemistry from West End Pit lake model (Section 7.1.13) 

Upgradient SW flow in West End Creek BC (2018c) SW monitoring data from YP-T-49 (HDR, 2017) 

YP-T-1 
Sugar Creek before the confluence with the 
EFSFSR  

SW flow from West End Creek BC (2018c) Chemistry predicted for YP-T-6 

Upgradient SW flow from Sugar Creek BC (2018c) SW monitoring data from YP-T-7 (HDR, 2017) 

GW inflow BC (2018c) GW monitoring data from SRK-GM-03S (HDR, 2016) 

SW flow from Bonanza Adit Seep HDR (2017) SW monitoring data from YP-AS-1 (HDR, 2017) 

YP-SR-4 
EFSFSR downstream of all proposed mining 
activities before the confluence with Sugar Creek  

Upgradient SW flow from EFSFSR BC (2018c) Chemistry predicted for YP-SR-6  

SW flow from Hennessy Creek BC (2018c) SW monitoring data from YP-T-41 (HDR, 2017) 

SW flow from Midnight Area pit lake BC (2018c) Predicted chemistry from Midnight Area Pit lake model (Section 7.1.13) 

SW flow from Midnight Creek  BC (2018c) SW monitoring data from YP-T-42 (HDR, 2017) 

YP-SR-2 
EFSFSR downstream of all proposed mining 
activities after the confluence with Sugar Creek  

Upgradient SW flow from Sugar Creek BC (2018c) Chemistry predicted for YP-T-1 

Upgradient SW flow from EFSFSR BC (2018c) Chemistry predicted for YP-SR-4 

SW flow from Hillside seep HDR (2017) SW monitoring data from YP-S-1 (HDR, 2017) 

GW inflow BC (2018c) 
GW monitoring data from SRK-GM-03S (HDR, 2016) plus predicted pore water chemistry from 
Yellow Pine backfilled pit model (Section 7.2.7) 

SW = surface water; GW = groundwater  
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8.3 SWWC Model Verification 

The approach for the SWWC model has been verified using existing surface water and groundwater 
data to: 

 Determine whether current surface water chemistry at each of the nodes can be predicted using 
available data. 

 Identify potential data gaps, for example diffuse seeps or groundwater flows that are not 
accounted for in the baseline water quality dataset (HDR, 2016; 2017) or water balance/ 
hydrologic model (BC, 2018a,b,c). 

Full details of the verification model approach and findings are provided in the Existing Conditions 
SWWC Report (SRK, 2018c). In summary, the results show that the majority of constituents can be 
predicted with a good degree of accuracy for existing conditions and support the Proposed Action 
modeling that evaluates future surface water chemistry as a result of the proposed mining and 
reclamation activities. Seventy-five percent (75%) of mass balance concentrations were predicted to 
be within ±20% of measured concentrations, indicating that the major controls on the chemistry at 
that node were accounted for in the calculations. and that the existing conditions model is able to 
generally replicate the observed water quality at each of the nodes. Therefore, the Proposed Action 
model results should be able to predict relatively accurate results for most constituents with respect 
to future chemistry at each of the nodes.  However, for a few constituents (primarily arsenic, 
antimony and sulfate) there was a notable discrepancy between measured and predicted 
concentrations (i.e., greater than 20% difference). These discrepancies identified from the 
verification model have been attributed to diffuse unquantified sources of constituent loading in the 
EFSFSR between the Fiddle Creek and Sugar Creek tributaries, likely originating from several 
sources including mineralized bedrock outcrops and unquantified subsurface groundwater load 
inputs. This is consistent with the findings of USGS (2015), which identified sources of arsenic and 
antimony (in particular from groundwater) in specific reaches along the EFSFSR between the Garnet 
Creek and Sugar Creek confluences.  

Manual adjustment of the model calibration (i.e., addition or subtraction of constituent load) was 
required to correct for the discrepancies between measured and predicted concentrations for some 
constituents (primarily arsenic, antimony and sulfate) in this area. These adjustments in constituent 
load have been included in the Proposed Action SWWC models presented herein that predict 
surface water quality under future operational and post-closure conditions based on the PRO. For 
example, if a constituent was found to be underpredicted by more than 20% in the existing 
conditions SWWC model and additional load had to be added to represent the non-specific input to 
the river to reflect monitored chemistry and achieve calibration for that constituent at a particular 
node, this additional load was added to the Proposed Action model for that node. Similarly, if a 
constituent was found to be overpredicted by more than 20% in the existing conditions SWWC 
model and load had to be removed to achieve calibration for a particular constituent at a particular 
node, the load for that constituent was removed for that node to provide consistent chemistry with 
observed values. 
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8.4 SWWC Model Results 

8.4.1 Operations 

The predicted annual average surface water chemistry for each node during operations is presented 
in Table 8-4 through Table 8-13. In addition, time-series plots showing the predicted chemistry for 
key constituents of interest are presented in Figure 8-2 to Figure 8-21. Results are compared to 
average measured baseline surface water chemistry and the strictest potentially applicable surface 
water quality standards. For the nodes included in the existing conditions SWWC model (YP-T-22, 
YP-SR-10, YP-SR-8, YP-SR-6, YP-SR-4 and YP-SR-2 [SRK, 2018c]), a comparison to the predicted 
baseline surface water chemistry is also provided. Seasonal variations in water quality at each node 
are discussed in Section 8.5. 

The results of the operational SWWC model demonstrate that surface waters at all nodes are 
predicted to be circum-neutral, with predicted pH between 7.19 and 8.4. During operations, 
constituent concentrations at the nodes are predicted to be less than the strictest surface water 
quality standards, with the following exceptions: 

 Antimony is predicted to be elevated above the strictest potentially applicable surface water 
quality standard of 0.0052 mg/L at five of the ten nodes (YP-SR-10, YP-SR-8, YP-SR-6, YP-SR-
4 and YP-SR-2 in the EFSFSR), with predicted concentrations between 0.006 mg/L and 
0.026 mg//L. However, these elevated concentrations are not related to the proposed mining 
activities, and in all cases predicted antimony concentrations at these nodes are less than 
average measured baseline (i.e. existing) concentrations (between 0.012 mg/L and 0.031 mg/L), 
representing an overall improvement in water quality as part of the proposed action. 

 Arsenic is predicted to be elevated above the strictest potentially applicable surface water quality 
standard of 0.01 mg/L at five of the ten nodes (YP-SR-8, YP-SR-6, YP-SR-4 and YP-SR-2 in the 
EFSFSR and YP-T-6 in West End Creek), with predicted concentrations at these nodes between 
0.01 mg/L and 0.039 mg/L. However, these elevated concentrations are not related to the 
proposed mining activities, and in all cases predicted arsenic concentrations at these nodes are 
less than average measured baseline concentrations (0.026 mg/L to 0.079 mg/L), representing 
an overall improvement in water quality in terms of arsenic as part of the Proposed Action. 

The proposed restoration activities and operational water management practices result in an 
improvement in predicted water quality at the following nodes compared to baseline conditions: 

 Active management of runoff and toe seepage from the DRSFs during operations will decrease 
the constituent loading to surface water. This management will take place for all DRSFs during 
the operational period. 

 Concentrations of arsenic and antimony in Meadow Creek (nodes YP-T-27 and YP-T-22) and at 
downgradient nodes in the EFSFSR are predicted to decrease significantly as a result of the 
removal of SODA, Bradley tailings, Hecla heap, Keyway Dam and surrounding seeps as part of 
the TSF, Hangar Flats DRSF, and Hangar Flats pit development. The diversion of Meadow 
Creek around the TSF and Hangar Flats DRSF will mean that water quality at YP-T-22 is 
predicted to be similar to current upgradient water quality in Meadow Creek. As a result, arsenic 
concentrations at YP-T-22 are predicted to decrease from 0.033 mg/L (under average measured 
baseline conditions) to between 0.0012 mg/L and 0.0074 mg/L as part of the Proposed Action, 
representing up to a 96% decrease in concentration and a reduction in predicted concentrations 
to below the strictest potentially applicable surface water quality standard. 

 The diversion of West End Creek around the West End pit and DRSF results in a net 
improvement in water quality in West End Creek above the confluence with Sugar Creek. As a 
result, future water quality at YP-T-6 is predicted to be similar to current water quality upgradient 
in West End Creek. Arsenic, antimony and sulfate concentrations at YP-T-6 are predicted to 
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decrease by 77%, 64% and 86%, respectively, as part of the Proposed Action (Table 8-10).  

 The diversion of the EFSFSR around Yellow Pine pit, plus the diversions in the lower reaches of 
Midnight Creek and Hennessy Creek are predicted to result in net reductions in arsenic, 
antimony and sulfate concentrations at downgradient monitoring locations YP-SR-4 and YP-SR-
2. Arsenic concentrations at YP-SR-2 are predicted to decrease from 0.043 mg/L (under average 
measured baseline conditions) to between 0.023 mg/L and 0.024 mg/L as part of the Proposed 
Action, representing up to a 47% decrease in concentration. Similarly, antimony and sulfate 
concentrations at YP-SR-2 are predicted to decrease by up to 32% and 38% as part of the 
Proposed Action. 

The net effect of these proposed concurrent reclamation and management measures is that 
predicted concentrations of all constituents at the most downgradient monitoring point in the Project 
area (YP-SR-2) are predicted to be either below the strictest surface water quality criteria (pH, silver, 
aluminum, boron, barium, beryllium, cadmium, chloride, chromium, copper, fluoride, iron, mercury, 
manganese, molybdenum, nickel, lead, selenium, sulfate, thallium, vanadium, zinc and TDS) or 
lower than average measured baseline concentrations at that node (arsenic and antimony).  

Water quality predictions for each of the nodes have also been made for the above average and 
below average precipitation scenarios. The results are presented in Appendix B and demonstrate 
that predicted constituent concentrations are typically slightly higher for the below average 
precipitation scenario, and slightly lower for the above average precipitation scenario as a result of 
more dilute runoff waters. However, the differences in concentration between the average, above 
average and below average precipitation scenarios are not significant enough to change the overall 
conclusions of the model and the same parameters are predicted to exceed surface water quality 
standards for all three scenarios. 

8.4.2 Post-Closure 

The predicted annual average post-closure surface water chemistry for each node is presented in 
Table 8-14 through Table 8-23. In addition, time-series plots showing the predicted chemistry for key 
constituents of interest are presented in Figure 8-22 to Figure 8-41. Results are compared to 
average measured baseline surface water chemistry and the strictest surface water quality 
standards. For the nodes included in the existing conditions SWWC model (YP-T-22, YP-SR-10, YP-
SR-8, YP-SR-6, YP-SR-4 and YP-SR-2 [SRK, 2018c]), a comparison to the predicted baseline 
surface water chemistry is also provided. Seasonal variations in water quality at each node are 
discussed in Section 8.5. 

The results of the post-closure SWWC model demonstrate that surface waters at all nodes are 
predicted to be circum-neutral to moderately alkaline, with predicted pH between 7.05 and 8.40. The 
predicted chemistry for each drainage is described below. 

Meadow Creek 

Post-closure, predicted constituent concentrations in Meadow Creek are related to the timing of the 
re-routing of Meadow Creek. For post-closure years 1 through 5, Meadow Creek will be routed 
around the Hangar Flats DRSF and TSF, and constituent concentrations in Meadow Creek are 
predicted to be either below the strictest surface water quality criteria and/or below average baseline 
concentrations.  

From approximately post-closure year 7 onwards, flow in Meadow Creek will be directed into a 
restored channel and floodplain located on top of the TSF, and from post-closure year 10 onwards 
all flow in Meadow Creek will be routed through the Hangar Flats pit lake. From post-closure years 
10 to 15 there is predicted to be an increase in arsenic concentrations to between 0.011 mg/L and 
0.017 mg/L (compared to the strictest surface water quality criterion of 0.01 mg/L). However, this 
increase is short-lived and related to the short-term effects of re-routing of Meadow Creek through 
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the Hangar Flats pit lake. From post-closure year 15 onwards arsenic concentrations at YP-T-22 are 
predicted to be below the standard. Furthermore, arsenic and antimony concentrations at YP-T-22 in 
Meadow Creek are predicted to reduce by between 89% and 97% (compared to baseline) as a result 
of the Proposed Action reclamation activities.  

The presence of elevated manganese and iron in baseline groundwater near the proposed Hangar 
Flats pit (Sections 6.2 and 0) and in the future predicted Hangar Flats pit lake waters (Section 0) 
results in concentrations of iron and manganese increasing by approximately an order of magnitude 
at YP-T-22 downgradient of the Hangar Flats pit lake. Manganese concentrations at YP-T-22 are 
predicted to be elevated above the strictest water quality standard of 0.05 mg/L for post-closure year 
10 onwards, with predicted concentrations between 0.2 mg/L and 0.27 mg/L. Iron concentrations at 
YP-T-22 are predicted to be elevated above the 0.3 mg/L standard for post-closure years 10 through 
15, with predicted concentrations between 0.35 mg/L and 0.57 mg/L.  

Thallium is predicted to be marginally elevated above the strictest surface water quality standard at 
YP-T-22, with predicted concentrations between 0.00002 mg/L and 0.000035 mg/L at YP-T-22 
compared to a standard of 0.000017 mg/L. This is an artifact of the analytical detection limits for the 
baseline surface water quality dataset (0.00002 mg/L) and HCT results (0.0004 mg/L) being above 
the lowest potentially applicable surface water quality standard. Values below analytical detection 
limits were conservatively set at the detection limit in the model. 

Fiddle Creek 

Post-closure, all flow in Fiddle Creek will be directed into a restored channel on the surface of the 
Fiddle DRSF and it is assumed that all runoff and toe seepage from Fiddle DRSF will report to Fiddle 
Creek. The DRSF will be covered with growth media at closure and runoff from the DRSF is 
assumed to be non-contact water; however, any toe seepage from the base of Fiddle DRSF is 
assumed to have infiltrated the facility and contacted the development rock contained within.  

Post-closure constituent concentrations at YP-T-11 (downgradient of the DRSF in Fiddle Creek) are 
predicted to be below the strictest surface water quality standards with the exception of arsenic, 
mercury and thallium. Post-closure arsenic concentrations at YP-T-11 are predicted to be between 
0.25 mg/L and 0.55 mg/L compared to the water quality standard of 0.01 mg/L. This represents an 
increase of up to 2 orders of magnitude compared to average baseline concentrations of 0.002 mg/L. 
This is directly attributable to toe seepage from Fiddle DRSF that is assumed to report to Fiddle 
Creek. Toe seepage from the base of Fiddle DRSF will comprise a mixture of precipitation that has 
infiltrated the facility, plus groundwater that flows laterally along the base. The primary solute loading 
in the toe seepage that reports to Fiddle Creek is from precipitation that has infiltrated the DRSF. 

Mercury concentrations at YP-T-11 in Fiddle Creek are predicted to be elevated above the strictest 
surface water quality standard, with predicted concentrations between 0.00005 mg/L and 0.0001 
mg/L compared to a standard of 0.000012 mg/L. Predicted post-closure thallium concentrations at 
YP-T-11 are between 0.00009 mg/L and 0.0002 mg/L compared to the water quality standard of 
0.000017 mg/L. Similar to the Meadow Creek predicted chemistry, these elevated thallium 
concentrations are an artefact of the analytical detection limits in the baseline surface water quality 
dataset and HCT results being above the potentially applicable surface water quality standard.  

West End Creek 

As part of reclamation activities, a portion of Upper West End Creek will be restored to flow on top of 
the West End DRSF. West End Creek will be restored alongside the West End DRSF to flow into the 
West End pit. A spillway will be constructed below the West End pit to allow overflow from the pit 
lake to connect with the West End Creek below (BC, 2018c). Once the pit lake reaches its maximum 
elevation (at approximately post-closure year 42), the lake is expected to spill over during short 
seasonal periods. Volumes of periodic spill-over from the West End pit lake to West End Creek are 
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expected to be minor (less than 0.5% of the total flow in lower West End Creek) and are not 
predicted to have a detrimental effect on water quality downgradient in West End Creek.  

Post-closure constituent concentrations at YP-T-6 (downgradient of the West End pit and DRSF in 
West End Creek) are predicted to be either below surface water quality standards or below average 
baseline concentrations. Arsenic, antimony and sulfate concentrations at YP-T-6 are predicted to 
decrease by 77%, 64% and 86%, respectively as part of the Proposed Action. This decrease reflects 
the growth media cover and removal of some of source material from existing facilities in this area.  

EFSFSR  

As part of reclamation activities, the diversions associated with mining the Yellow Pine pit will be 
removed and the EFSFSR will be re-established to flow over a lined channel on the surface of the 
backfilled Yellow Pine pit post-closure. 

Post-closure, a number of constituents are predicted to be elevated above the strictest potentially 
applicable surface water quality standards in the EFSFSR: 

 Antimony is predicted to be elevated above the strictest surface water standard at all five nodes 
in the EFSFSR (YP-SR-10, YP-SR-8, YP-SR-6, YP-SR-4 and YP-SR-2). Predicted 
concentrations are between 0.008 mg/L at YP-SR-10 and 0.026 mg/L at YP-SR-4, compared to 
a standard of 0.0052 mg/L. However, in all cases, predicted antimony concentrations are less 
than average baseline concentrations (0.012 mg/L to 0.031 mg/L), representing up to a 34% 
reduction in concentration as a result of the Proposed Action. 

 Arsenic is predicted to be elevated above the strictest surface water standard at YP-SR-8, YP-
SR-6, YP-SR-4 and YP-SR-2, with predicted concentrations between 0.012 mg/L and 
0.066 mg/L compared to a standard of 0.01 mg/L. Arsenic is also predicted to be elevated at YP-
SR-10 for post-closure years 10 to 15. However, in the majority of cases, predicted arsenic 
concentrations within the EFSFSR are lower than average baseline concentrations (0.024 mg/L 
to 0.061 mg/L), representing up to a 65% reduction as a result of the Proposed Action. 

 Manganese is predicted to be elevated above the strictest potentially applicable surface water 
standard at YP-SR-10, YP-SR-8, YP-SR-6, YP-SR-4 and YP-SR-2 from post-closure year 10 
onwards. This is a result of the Hangar Flats pit lake chemistry (related to elevated manganese 
in baseline groundwater) and the routing of Meadow Creek through the Hangar Flats pit that 
results in a flow-through pit lake that contributes to downgradient surface water. Predicted 
manganese concentrations typically decrease downstream in the EFSFSR, from a maximum of 
0.14 mg/L at YP-SR-10 to a minimum of 0.059 mg/L at YP-SR-2. This can be compared to a 
standard of 0.05 mg/L and average baseline concentrations between 0.009 mg/L and 0.02 mg/L. 

 Iron is predicted to be elevated at YP-SR-10 at year 10 post-closure only, which relates to 
elevated iron in groundwater and the routing of Meadow Creek through the Hangar Flats pit lake. 
Iron concentrations at all other nodes in the EFSFSR are predicted to be below the standard for 
all post-closure years. 

 Thallium concentrations at YP-SR-10, YP-SR-8, YP-SR-6, YP-SR-4 and YP-SR-2 are predicted 
to be marginally elevated above the strictest surface water standard, with predicted 
concentrations of between 0.00002 mg/L and 0.000029 mg/L compared to a standard of 
0.000017 mg/L. As noted above, these thallium concentrations are an artefact of the analytical 
detection limits in the baseline surface water quality dataset and HCTs being above the 
standard. In reality, thallium concentrations are likely to be similar to baseline conditions, which 
show non-detectable concentrations in both surface water and groundwater. Furthermore, 
thallium concentrations were typically below analytical detection limits in the humidity cell 
effluents (SRK, 2017b; 2018a), demonstrating the potential for thallium release is low.  

 Mercury is predicted to be elevated at YP-SR-2 for post-closure year 1 only. This single 
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predicted exceedance primarily results from the flushing of the Yellow Pine pit backfill material 
as it becomes submerged and a portion of groundwater flowing through the backfilled pit 
migrates to surface water in the EFSFSR. However, these flushing effects are short-lived (i.e. 
limited to post-closure year 1) and mercury concentrations at YP-SR-2 and all other nodes in the 
EFSFSR are predicted to be stable and below the standard for all years post-closure. 

The differences in the predictions between the operational period and post-closure period are mainly 
related to the fact that no contact waters will enter surface water courses during operations, but, 
waters from the pit lakes and DRSF toe seepage will enter surface water post-closure. However, 
post-closure, constituent concentrations at the most downgradient monitoring point in the EFSFSR 
and Project area (YP-SR-2) are predicted to be below the strictest potentially applicable water quality 
standards with the exception of arsenic and antimony for all post-closure years, manganese for post-
closure year 10 onwards, and mercury for year 1 post-closure. Both arsenic and antimony are 
elevated above the surface water standards at this location under baseline conditions. Predicted 
post-closure arsenic concentrations at YP-SR-2 range between 0.033 mg/L and 0.046 mg/L, which 
represents up to a 23% decrease compared to average baseline concentrations (0.043 mg/L). 
Predicted antimony concentrations at YP-SR-2 are approximately 0.016 mg/L, which represents a 
28% decrease compared to baseline conditions. Predicted arsenic and antimony concentrations are 
marginally higher during the first 2 years post-closure because of flushing of the Yellow Pine pit 
backfill as it becomes submerged and a portion of groundwater flowing through the backfilled pit 
migrates to surface water in the EFSFSR. However, concentrations typically reduce and stabilize 
from post-closure year 2 onwards. Mercury is predicted to be elevated at year 1 post-closure, but 
concentrations are predicted to decrease and are below the standard from post-closure year 2 
onwards. 
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Table 8-4: Operational Predicted Annual Average Chemistry at YP-T-27 under Average Precipitation Conditions  

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average Measured 
Baseline 

Chemistry at YP-T-
27 (HDR, 2017)1 

Predicted Chemistry at YP-T-27 for Operational Year 
(Meadow Creek below TSF and Hangar Flats DRSF) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  7.39  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23 

Alkalinity mg/L as CaCO3 >20  38.2  31.9  32.1  32.0  32.0  32.0  32.0  31.8  31.8  31.8  31.8  31.8  31.8 

Ag mg/L  0.0032 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Al mg/L  0.050  0.013  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015 

As mg/L  0.010  0.033  0.0032  0.0053  0.0040  0.0042  0.0040  0.0039  0.0012  0.0012  0.0012  0.0012  0.0012  0.0012 

B mg/L  120  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025 

Ba mg/L  2.00  0.005  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004 

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Ca mg/L -  11.3  8.33  8.40  8.35  8.36  8.36  8.35  8.25  8.25  8.25  8.25  8.25  8.25 

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Cl mg/L  230  1.22  0.43  0.48  0.45  0.45  0.45  0.44  0.38  0.38  0.38  0.38  0.38  0.38 

Co mg/L - 0.00012 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Cr mg/L  0.10  0.00022  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021 

Cu mg/L  0.0090  0.00024  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022 

F mg/L  2.00  0.28  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29 

Fe mg/L  0.30  0.063  0.028  0.034  0.030  0.031  0.030  0.030  0.022  0.022  0.022  0.022  0.022  0.022 

Hg mg/L  1.2E-05  1.5E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06 

K mg/L -  0.87  0.67  0.68  0.68  0.68  0.68  0.68  0.67  0.67  0.67  0.67  0.67  0.67 

Mg mg/L -  2.10  1.41  1.43  1.41  1.42  1.42  1.41  1.39  1.39  1.39  1.39  1.39  1.39 

Mn mg/L  0.050  0.025  0.0030  0.0043  0.0035  0.0036  0.0035  0.0034  0.0017  0.0017  0.0017  0.0017  0.0017  0.0017 

Mo mg/L  0.60  0.00094  0.00087  0.00088  0.00087  0.00088  0.00088  0.00087  0.00087  0.00087  0.00087  0.00087  0.00087  0.00087 

Na mg/L -  2.43  1.84  1.86  1.85  1.85  1.85  1.85  1.83  1.83  1.83  1.83  1.83  1.83 

Ni mg/L  0.052  0.00023  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022 

P mg/L -  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036 

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Sb mg/L  0.0052  0.0060  0.0006  0.0009  0.0007  0.0007  0.0007  0.0007  0.0003  0.0003  0.0003  0.0003  0.0003  0.0003 

Se mg/L  0.0050 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  5.72  2.81  2.90  2.85  2.86  2.85  2.84  2.73  2.73  2.73  2.73  2.73  2.73 

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

V mg/L  0.84  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022 

Zn mg/L  0.12  0.00071  0.0011  0.0011  0.0011  0.0011  0.0011  0.0011  0.0011  0.0011  0.0011  0.0011  0.0011  0.0011 

TDS mg/L  500  56.2  44.5  44.8  44.6  44.6  44.6  44.6  44.1  44.1  44.1  44.1  44.1  44.1 

NO3 + NO2 mg/L as N -  0.053  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052 

All values are for dissolved fraction unless otherwise noted 
1 Baseline chemistry for YP-T-27 was not predicted as part of the Existing Conditions SWWC model, therefore only measured baseline chemistry is presented. 

   Indicates value is greater than the strictest potentially applicable surface water quality standard   

0.001 
Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) 
resulted in a negative predicted concentration 
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Table 8-5: Operational Predicted Annual Average Chemistry at YP-T-22 under Average Precipitation Conditions  

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
T-22 (HDR, 2017) 

Predicted 
Baseline 

Chemistry at YP-
T-22 from 
Existing 

Conditions Model  

Predicted Chemistry at YP-T-22 for Operational Year  
(Meadow Creek below Hangar Flats pit) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  7.44  7.42  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23 

Alkalinity mg/L as CaCO3 >20  39.7  39.9  32.0  32.2  32.1  32.1  32.0  32.0  31.8  31.8  31.8  31.8  31.8  31.8 

Ag mg/L  0.0032 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Al mg/L  0.050  0.014  0.016  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015 

As mg/L  0.010  0.033  0.037  0.0042  0.0074  0.0054  0.0057  0.0040  0.0039  0.0012  0.0012  0.0012  0.0012  0.0012  0.0012 

B mg/L  120  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025 

Ba mg/L  2.00  0.007  0.007  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004 

Be mg/L  0.0040 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Ca mg/L -  11.1  11.8  8.36  8.46  8.40  8.41  8.36  8.35  8.25  8.25  8.25  8.25  8.25  8.25 

Cd mg/L  0.00025 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Cl mg/L  230  0.99  0.99  0.99  0.99  0.99  0.99  0.99  0.99  0.99  0.99  0.99  0.99  0.99  0.99 

Co mg/L - 0.00010 0.00010 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 

Cr mg/L  0.10  0.00025  0.00022  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021 

Cu mg/L  0.0090  0.00027  0.00028  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022 

F mg/L  2.00  0.28  0.28  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29 

Fe mg/L  0.30  0.071  0.071  0.014  0.023  0.017  0.018  0.013  0.012  0.004  0.004  0.004  0.004  0.004  0.004 

Hg mg/L  1.2E-05  1.7E-06  2.1E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06 

K mg/L -  0.84  0.91  0.67  0.68  0.68  0.68  0.68  0.68  0.67  0.67  0.67  0.67  0.67  0.67 

Mg mg/L -  2.15  2.25  1.41  1.44  1.42  1.43  1.42  1.41  1.39  1.39  1.39  1.39  1.39  1.39 

Mn mg/L  0.050  0.022  0.025  0.0032  0.0048  0.0038  0.0040  0.0035  0.0034  0.0017  0.0017  0.0017  0.0017  0.0017  0.0017 

Mo mg/L  0.60  0.00088  0.00090  0.00087  0.00088  0.00087  0.00088  0.00088  0.00087  0.00087  0.00087  0.00087  0.00087  0.00087  0.00087 

Na mg/L -  2.42  2.53  1.84  1.86  1.85  1.85  1.85  1.85  1.83  1.83  1.83  1.83  1.83  1.83 

Ni mg/L  0.052  0.00027  0.00027  0.00022  0.00023  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022 

P mg/L -  0.036  0.037  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036 

Pb mg/L  0.0025 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 

Sb mg/L  0.0052  0.0078  0.0078  0.0006  0.0009  0.0007  0.0007  0.0007  0.0007  0.0003  0.0003  0.0003  0.0003  0.0003  0.0003 

Se mg/L  0.0050 <0.001  0.0010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  4.97  5.97  2.87  3.03  2.93  2.94  2.85  2.84  2.73  2.73  2.73  2.73  2.73  2.73 

Tl mg/L 0.000017 <0.00002 0.000020 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

V mg/L  0.84  0.00025  0.00025  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022 

Zn mg/L  0.12  0.00066  0.00066  0.0003  0.0003  0.0003  0.0003  0.0003  0.0003  0.0003  0.0003  0.0003  0.0003  0.0003  0.0003 

TDS mg/L  500  54.8  60.3  44.6  45.1  44.8  44.8  44.6  44.6  44.1  44.1  44.1  44.1  44.1  44.1 

NO3 + NO2 mg/L as N -  0.052  0.053  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052 

All values are for dissolved fraction unless otherwise noted 

         
   Indicates value is greater than the strictest potentially applicable surface water quality standard    

0.001 Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) resulted in a negative 
predicted concentration 
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Table 8-6: Operational Predicted Annual Average Chemistry at YP-SR-10 under Average Precipitation Conditions  

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
SR-10 (HDR, 2017) 

Predicted 
Baseline 

Chemistry at YP-
SR-10 from 

Existing 
Conditions Model  

Predicted Chemistry at YP-SR-10 for Operational Year  
(EFSFSR below confluence with Meadow Creek) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  7.40  7.45  7.35  7.35  7.35  7.35  7.35  7.35  7.35  7.35  7.36  7.36  7.36  7.35 

Alkalinity mg/L as CaCO3 >20  39.3  40.0  35.7  36.4  35.9  36.0  35.9  35.8  36.0  36.4  36.8  37.2  36.3  35.9 

Ag mg/L  0.0032 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Al mg/L  0.050  0.010  0.010  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.008  0.009  0.009 

As mg/L  0.010  0.024  0.024  0.0071  0.0090  0.0078  0.0080  0.0071  0.0070  0.0058  0.0060  0.0063  0.0066  0.0061  0.0058 

B mg/L  120  0.026  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025 

Ba mg/L  2.00  0.009  0.009  0.007  0.008  0.008  0.008  0.008  0.008  0.008  0.008  0.008  0.009  0.008  0.008 

Be mg/L  0.0040 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Ca mg/L -  10.2  10.5  8.72  8.96  8.80  8.83  8.80  8.78  8.78  8.88  8.95  9.04  8.82  8.73 

Cd mg/L  0.00025 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Cl mg/L  230  0.67  0.69  0.15  0.18  0.16  0.17  0.16  0.16  0.14  0.14  0.16  0.17  0.15  0.14 

Co mg/L - <0.00007 0.00007 0.00001 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 

Cr mg/L  0.10  0.00024  0.00022  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021 

Cu mg/L  0.0090  0.00024  0.00025  0.00022  0.00023  0.00022  0.00023  0.00023  0.00022  0.00023  0.00023  0.00023  0.00024  0.00023  0.00022 

F mg/L  2.00  0.29  0.28  0.29  0.28  0.29  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.29 

Fe mg/L  0.30  0.039  0.046  0.016  0.022  0.018  0.019  0.016  0.016  0.012  0.012  0.013  0.013  0.012  0.012 

Hg mg/L  1.2E-05  2.4E-06  2.5E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.0E-06  2.0E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06 

K mg/L -  0.78  0.82  0.70  0.72  0.71  0.71  0.71  0.71  0.71  0.71  0.72  0.73  0.71  0.70 

Mg mg/L -  2.23  2.32  1.87  1.94  1.89  1.90  1.89  1.88  1.90  1.94  1.98  2.02  1.93  1.89 

Mn mg/L  0.050  0.013  0.013  0.0024  0.0032  0.0027  0.0028  0.0026  0.0025  0.0017  0.0017  0.0016  0.0016  0.0017  0.0017 

Mo mg/L  0.60  0.00089  0.00090  0.00089  0.00089  0.00089  0.00089  0.00089  0.00089  0.00089  0.00089  0.00089  0.00089  0.00089  0.00089 

Na mg/L -  2.12  2.16  1.80  1.84  1.81  1.82  1.82  1.81  1.81  1.82  1.83  1.84  1.81  1.80 

Ni mg/L  0.052  0.00023  0.00026  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00024  0.00023  0.00023 

P mg/L -  0.035  0.036  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035 

Pb mg/L  0.0025 0.00002 0.00002 0.00001 0.00002 0.00001 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Sb mg/L  0.0052  0.012  0.012  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009 

Se mg/L  0.0050 <0.001  0.0010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  4.03  3.98  2.38  2.57  2.45  2.48  2.43  2.42  2.37  2.42  2.42  2.45  2.35  2.32 

Tl mg/L 0.000017 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

V mg/L  0.84  0.00021  0.00023  0.00021  0.00022  0.00021  0.00022  0.00022  0.00021  0.00022  0.00022  0.00022  0.00022  0.00022  0.00021 

Zn mg/L  0.12  0.00063  0.00069  0.0005  0.0005  0.0005  0.0005  0.0005  0.0005  0.0005  0.0005  0.0005  0.0005  0.0005  0.0005 

TDS mg/L  500  51.9  54.0  45.7  46.8  46.1  46.2  46.1  46.0  46.0  46.4  46.7  47.1  46.1  45.7 

NO3 + NO2 mg/L as N -  0.050  0.056  0.054  0.057  0.055  0.055  0.055  0.055  0.056  0.057  0.058  0.059  0.056  0.055 

All values are for dissolved fraction unless otherwise noted 

         
   Indicates value is greater than the strictest potentially applicable surface water quality standard    

0.001 Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) resulted in a negative 
predicted concentration 
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Table 8-7: Operational Predicted Annual Average Chemistry at YP-SR-8 under Average Precipitation Conditions  

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
SR-8 (HDR, 2017) 

Predicted 
Baseline 

Chemistry at YP-
SR-8 from 
Existing 

Conditions Model  

Predicted Chemistry at YP-SR-8 for Operational Year  
(EFSFSR below Garnet and Scout Creeks) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  7.48  7.44  7.35  7.34  7.35  7.35  7.35  7.35  7.35  7.35  7.35  7.35  7.36  7.35 

Alkalinity mg/L as CaCO3 >20  43.0  41.5  36.8  38.4  37.2  37.4  37.2  37.0  37.2  37.7  38.4  39.4  37.8  37.1 

Ag mg/L  0.0032 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Al mg/L  0.050  0.010  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.008  0.009  0.009 

As mg/L  0.010  0.028  0.028  0.011  0.013  0.011  0.012  0.011  0.010  0.009  0.009  0.010  0.011  0.010  0.009 

B mg/L  120  0.026  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025 

Ba mg/L  2.00  0.010  0.010  0.008  0.009  0.008  0.008  0.008  0.008  0.008  0.009  0.009  0.010  0.009  0.008 

Be mg/L  0.0040 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Ca mg/L -  11.3  10.9  9.05  9.47  9.16  9.21  9.15  9.10  9.10  9.23  9.39  9.61  9.24  9.07 

Cd mg/L  0.00025 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 

Cl mg/L  230  0.73  0.69  0.17  0.21  0.18  0.19  0.18  0.18  0.15  0.17  0.19  0.21  0.18  0.16 

Co mg/L - 0.00011 0.00011 0.00005 0.00006 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00006 0.00006 0.00005 0.00005 

Cr mg/L  0.10  0.00022  0.00022  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00022  0.00021  0.00021 

Cu mg/L  0.0090  0.00032  0.00027  0.00023  0.00025  0.00023  0.00024  0.00024  0.00023  0.00024  0.00024  0.00025  0.00025  0.00024  0.00023 

F mg/L  2.00  0.29  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28 

Fe mg/L  0.30  0.034  0.034  0.0058  0.011  0.0077  0.0082  0.0055  0.0053  0.0014  0.0017  0.0022  0.0028  0.0020  0.0016 

Hg mg/L  1.2E-05  2.5E-06  2.5E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06 

K mg/L -  0.82  0.85  0.72  0.75  0.73  0.73  0.73  0.72  0.72  0.73  0.75  0.76  0.73  0.72 

Mg mg/L -  2.52  2.45  1.97  2.11  2.01  2.02  2.00  1.98  2.00  2.05  2.12  2.21  2.07  2.00 

Mn mg/L  0.050  0.011  0.011  0.011  0.011  0.011  0.011  0.011  0.011  0.011  0.011  0.011  0.011  0.011  0.011 

Mo mg/L  0.60  0.00086  0.00098  0.00094  0.00098  0.00095  0.00095  0.00094  0.00094  0.00094  0.00095  0.00096  0.00099  0.00096  0.00094 

Na mg/L -  2.35  2.41  1.97  2.19  2.02  2.04  2.02  1.99  1.99  2.04  2.11  2.23  2.06  1.99 

Ni mg/L  0.052  0.00021  0.00021  0.00014  0.00022  0.00015  0.00016  0.00015  0.00014  0.00014  0.00016  0.00019  0.00024  0.00018  0.00015 

P mg/L -  0.034  0.036  0.035  0.036  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.036  0.035  0.035 

Pb mg/L  0.0025 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Sb mg/L  0.0052  0.017  0.017  0.013  0.014  0.013  0.013  0.013  0.013  0.013  0.013  0.014  0.014  0.013  0.013 

Se mg/L  0.0050 <0.001  0.0010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  6.67  6.67  4.93  5.47  5.06  5.12  5.02  4.95  4.92  5.03  5.19  5.44  5.06  4.89 

Tl mg/L 0.000017 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

V mg/L  0.84 <0.0002  0.00023  0.00021  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00021 

Zn mg/L  0.12 <0.0007  0.00082  0.0006  0.0007  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0007  0.0007  0.0006  0.0006 

TDS mg/L  500  59.4  56.4  47.6  50.0  48.2  48.5  48.1  47.8  47.9  48.5  49.4  50.7  48.6  47.7 

NO3 + NO2 mg/L as N -  0.052  0.058  0.056  0.060  0.057  0.058  0.057  0.057  0.058  0.059  0.061  0.063  0.058  0.057 

All values are for dissolved fraction unless otherwise noted 

         
   Indicates value is greater than the strictest potentially applicable surface water quality standard    

0.001 Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) resulted in a negative 
predicted concentration 
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Table 8-8: Operational Predicted Annual Average Chemistry at YP-T-11 under Average Precipitation Conditions  

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
T-11 (HDR, 2017)1 

Predicted Chemistry at YP-T-11 for Operational Year
(Fiddle Creek below Fiddle DRSF) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  7.19  7.19  7.19  7.19  7.19  7.19  7.19  7.19  7.19  7.19  7.19  7.19  7.19 

Alkalinity mg/L as CaCO3 >20  25.3  25.3  25.3  25.3  25.3  25.3  25.3  25.3  25.3  25.3  25.3  25.3  25.3 

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Al mg/L  0.050  0.017  0.017  0.017  0.017  0.017  0.017  0.017  0.017  0.017  0.017  0.017  0.017  0.017 

As mg/L  0.010  0.002  0.0016  0.0016  0.0016  0.0016  0.0016  0.0016  0.0016  0.0016  0.0016  0.0016  0.0016  0.0016 

B mg/L  120  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027 

Ba mg/L  2.00  0.012  0.012  0.012  0.012  0.012  0.012  0.012  0.012  0.012  0.012  0.012  0.012  0.012 

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Ca mg/L -  5.6  5.60  5.60  5.60  5.60  5.60  5.60  5.60  5.60  5.60  5.60  5.60  5.60 

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Cl mg/L  230  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39 

Co mg/L - 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Cr mg/L  0.10  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026 

Cu mg/L  0.0090  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021 

F mg/L  2.00  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28 

Fe mg/L  0.30  0.023  0.023  0.023  0.023  0.023  0.023  0.023  0.023  0.023  0.023  0.023  0.023  0.023 

Hg mg/L  1.2E-05  1.9E-06  1.9E-06  1.9E-06  1.9E-06  1.9E-06  1.9E-06  1.9E-06  1.9E-06  1.9E-06  1.9E-06  1.9E-06  1.9E-06  1.9E-06 

K mg/L -  0.55  0.55  0.55  0.55  0.55  0.55  0.55  0.55  0.55  0.55  0.55  0.55  0.55 

Mg mg/L -  0.73  0.73  0.73  0.73  0.73  0.73  0.73  0.73  0.73  0.73  0.73  0.73  0.73 

Mn mg/L  0.050  0.002  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019 

Mo mg/L  0.60  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011 

Na mg/L -  2.20  2.20  2.20  2.20  2.20  2.20  2.20  2.20  2.20  2.20  2.20  2.20  2.20 

Ni mg/L  0.052  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021 

P mg/L -  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035 

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Sb mg/L  0.0052  0.0006  0.00056  0.00056  0.00056  0.00056  0.00056  0.00056  0.00056  0.00056  0.00056  0.00056  0.00056  0.00056 

Se mg/L  0.0050 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  1.70  1.70  1.70  1.70  1.70  1.70  1.70  1.70  1.70  1.70  1.70  1.70  1.70 

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

V mg/L  0.84  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021 

Zn mg/L  0.12  0.00061  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006 

TDS mg/L  500  36.5  36.5  36.5  36.5  36.5  36.5  36.5  36.5  36.5  36.5  36.5  36.5  36.5 

NO3 + NO2 mg/L as N -  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053 

All values are for dissolved fraction unless otherwise noted 
1 Baseline chemistry for YP-T-11 was not predicted as part of the Existing Conditions SWWC model; therefore, only measured baseline chemistry is presented. 

         
   Indicates value is greater than the strictest potentially applicable surface water quality standard   

0.001 Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) 
resulted in a negative predicted concentration 
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Table 8-9: Operational Predicted Annual Average Chemistry at YP-SR-6 under Average Precipitation Conditions 

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average Measured 
Baseline 

Chemistry at YP-
SR-6 (HDR, 2017) 

Predicted 
Baseline 

Chemistry at YP-
SR-6 from 
Existing 

Conditions Model  

Predicted Chemistry at YP-SR-6 for Operational Year  
(EFSFSR below Fiddle Creek and above Yellow Pine pit) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  7.38  7.43  7.34  7.34  7.34  7.34  7.34  7.34  7.34  7.34  7.35  7.35  7.35  7.34 

Alkalinity mg/L as CaCO3 >20  40.9  40.6  36.0  38.1  36.6  36.9  36.6  36.4  36.6  37.2  38.0  39.0  37.3  36.5 

Ag mg/L  0.0032 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Al mg/L  0.050  0.011  0.010  0.010  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009 

As mg/L  0.010  0.030  0.026  0.010  0.012  0.011  0.011  0.010  0.010  0.009  0.009  0.010  0.011  0.010  0.009 

B mg/L  120  0.026  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025 

Ba mg/L  2.00  0.010  0.010  0.008  0.009  0.008  0.008  0.008  0.008  0.008  0.009  0.009  0.010  0.009  0.008 

Be mg/L  0.0040 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Ca mg/L -  11.3  10.6  8.81  9.39  8.97  9.06  8.98  8.93  8.95  9.09  9.26  9.50  9.08  8.88 

Cd mg/L  0.00025 <0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Cl mg/L  230  0.68  0.67  0.19  0.22  0.19  0.20  0.19  0.19  0.17  0.17  0.19  0.21  0.19  0.17 

Co mg/L - 0.00010 0.00010 0.000049 0.000059 0.000052 0.000053 0.000052 0.000051 0.000049 0.000051 0.000054 0.000059 0.000052 0.000049

Cr mg/L  0.10 <0.0002  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00021  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022 

Cu mg/L  0.0090  0.00023  0.00026  0.00023  0.00024  0.00023  0.00024  0.00023  0.00023  0.00023  0.00024  0.00024  0.00025  0.00024  0.00023 

F mg/L  2.00  0.29  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28 

Fe mg/L  0.30  0.029  0.033  0.007  0.011  0.009  0.009  0.006  0.006  0.002  0.003  0.003  0.003  0.003  0.003 

Hg mg/L  1.2E-05  2.4E-06  2.5E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.0E-06  2.0E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06 

K mg/L -  0.82  0.83  0.71  0.75  0.72  0.72  0.72  0.72  0.72  0.73  0.74  0.76  0.72  0.71 

Mg mg/L -  2.51  2.36  1.88  2.08  1.94  1.97  1.94  1.92  1.94  2.00  2.07  2.17  2.01  1.93 

Mn mg/L  0.050  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009 

Mo mg/L  0.60  0.00079  0.00092  0.00088  0.00096  0.00090  0.00091  0.00090  0.00090  0.00090  0.00091  0.00093  0.00097  0.00092  0.00089 

Na mg/L -  2.33  2.40  1.99  2.19  2.03  2.05  2.03  2.00  2.00  2.05  2.12  2.23  2.07  2.00 

Ni mg/L  0.052  0.00026  0.00026  0.00020  0.00028  0.00021  0.00022  0.00021  0.00020  0.00020  0.00022  0.00025  0.00030  0.00023  0.00021 

P mg/L -  0.034  0.036  0.035  0.036  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.036  0.035  0.035 

Pb mg/L  0.0025 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Sb mg/L  0.0052  0.019  0.016  0.012  0.014  0.013  0.013  0.013  0.013  0.013  0.013  0.013  0.014  0.013  0.012 

Se mg/L  0.0050 <0.001  0.0010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  6.33  6.37  4.70  5.38  4.88  4.97  4.86  4.79  4.77  4.90  5.06  5.34  4.92  4.71 

Tl mg/L 0.000017 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

V mg/L  0.84 <0.0002  0.00023  0.00021  0.00022  0.00021  0.00022  0.00022  0.00021  0.00022  0.00022  0.00022  0.00022  0.00022  0.00021 

Zn mg/L  0.12  0.00077  0.00081  0.00058  0.00067  0.00060  0.00061  0.00060  0.00058  0.00059  0.00062  0.00066  0.00073  0.00064  0.00060 

TDS mg/L  500  57.3  55.3  46.8  49.7  47.6  48.0  47.6  47.3  47.4  48.1  49.0  50.3  48.1  47.1 

NO3 + NO2 mg/L as N -  0.052  0.059  0.056  0.060  0.057  0.057  0.057  0.057  0.057  0.059  0.060  0.062  0.058  0.057 

All values are for dissolved fraction unless otherwise noted 

         
   Indicates value is greater than the strictest potentially applicable surface water quality standard    

0.001 Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) resulted in a negative 
predicted concentration 
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Table 8-10: Operational Predicted Annual Average Chemistry at YP-T-6 under Average Precipitation Conditions  

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
T-6 (HDR, 2017)1 

Predicted Chemistry at YP-T-6 for Operational Year  
(West End Creek below West End pit and DRSF) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  8.38  8.40  8.40  8.40  8.40  8.40  8.40  8.40  8.40  8.40  8.40  8.40  8.40 

Alkalinity mg/L as CaCO3 >20  122  128  128  128  128  128  128  128  128  128  128  128  128 

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Al mg/L  0.050  0.004  0.002  0.002  0.002  0.002  0.002  0.002  0.002  0.002  0.002  0.002  0.002  0.002 

As mg/L  0.010  0.079  0.0176  0.0176  0.0176  0.0176  0.0176  0.0176  0.0176  0.0176  0.0176  0.0176  0.0176  0.0176 

B mg/L  120  0.028  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020 

Ba mg/L  2.00  0.018  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016 

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Ca mg/L -  43.3  33.6  33.6  33.6  33.6  33.6  33.6  33.6  33.6  33.6  33.6  33.6  33.6 

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Cl mg/L  230  0.38  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28 

Co mg/L - 0.00005 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 

Cr mg/L  0.10  0.00026  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030 

Cu mg/L  0.0090  0.00023  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032 

F mg/L  2.00  0.28  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20 

Fe mg/L  0.30  0.020  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025 

Hg mg/L  1.2E-05  4.2E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06 

K mg/L -  1.94  1.77  1.77  1.77  1.77  1.77  1.77  1.77  1.77  1.77  1.77  1.77  1.77 

Mg mg/L -  17.8  12.7  12.7  12.7  12.7  12.7  12.7  12.7  12.7  12.7  12.7  12.7  12.7 

Mn mg/L  0.050  0.002  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001 

Mo mg/L  0.60  0.0017  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010 

Na mg/L -  1.13  0.72  0.72  0.72  0.72  0.72  0.72  0.72  0.72  0.72  0.72  0.72  0.72 

Ni mg/L  0.052  0.00046  0.00047  0.00047  0.00047  0.00047  0.00047  0.00047  0.00047  0.00047  0.00047  0.00047  0.00047  0.00047 

P mg/L -  0.035  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041 

Pb mg/L  0.0025 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Sb mg/L  0.0052  0.011  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004 

Se mg/L  0.0050 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  55.93  7.89  7.89  7.89  7.89  7.89  7.89  7.89  7.89  7.89  7.89  7.89  7.89 

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

V mg/L  0.84  0.00022  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028 

Zn mg/L  0.12  0.00063  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006 

TDS mg/L  500  211  131  131  131  131  131  131  131  131  131  131  131  131 

NO3 + NO2 mg/L as N -  0.47  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28 

All values are for dissolved fraction unless otherwise noted 
1 Baseline chemistry for YP-T-6 was not predicted as part of the Existing Conditions SWWC model; therefore, only measured baseline chemistry is presented. 
         
   Indicates value is greater than the strictest potentially applicable surface water quality standard   

0.001 Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) 
resulted in a negative predicted concentration 
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Table 8-11: Operational Predicted Annual Average Chemistry at YP-T-1 under Average Precipitation Conditions  

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
T-1 (HDR, 2017)1 

Predicted Chemistry at YP-T-1 for Operational Year  
(Sugar Creek below West End Creek) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  7.68  7.50  7.47  7.49  7.49  7.49  7.49  7.49  7.48  7.48  7.47  7.49  7.50 

Alkalinity mg/L as CaCO3 >20  56.7  51.2  50.2  51.0  50.7  50.8  50.9  50.8  50.5  50.4  50.3  50.7  50.8 

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Al mg/L  0.050  0.011  0.020  0.019  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.019  0.020  0.020 

As mg/L  0.010  0.013  0.0065  0.0067  0.0066  0.0066  0.0066  0.0066  0.0065  0.0066  0.0066  0.0067  0.0065  0.0064 

B mg/L  120  0.028  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031 

Ba mg/L  2.00  0.011  0.012  0.013  0.012  0.012  0.012  0.012  0.012  0.012  0.012  0.013  0.012  0.011 

Be mg/L  0.0040 <0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Ca mg/L -  16.3  14.8  14.7  14.8  14.8  14.8  14.8  14.8  14.7  14.7  14.7  14.7  14.7 

Cd mg/L  0.00025 <0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Cl mg/L  230  0.38  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39 

Co mg/L - 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 

Cr mg/L  0.10  0.00020  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021 

Cu mg/L  0.0090  0.00046  0.00024  0.00026  0.00025  0.00025  0.00025  0.00025  0.00025  0.00025  0.00026  0.00026  0.00025  0.00024 

F mg/L  2.00  0.29  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28 

Fe mg/L  0.30  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021 

Hg mg/L  1.2E-05  7.6E-06  7.7E-06  7.5E-06  7.6E-06  7.6E-06  7.6E-06  7.7E-06  7.6E-06  7.6E-06  7.6E-06  7.5E-06  7.6E-06  7.7E-06 

K mg/L -  0.76  0.71  0.70  0.71  0.71  0.71  0.71  0.71  0.70  0.70  0.70  0.71  0.70 

Mg mg/L -  3.05  2.34  2.29  2.35  2.32  2.32  2.33  2.32  2.30  2.30  2.30  2.31  2.29 

Mn mg/L  0.050  0.002  0.0022  0.0024  0.0023  0.0023  0.0023  0.0022  0.0022  0.0023  0.0024  0.0025  0.0022  0.0021 

Mo mg/L  0.60  0.00095  0.00092  0.00091  0.00092  0.00092  0.00092  0.00092  0.00092  0.00092  0.00092  0.00091  0.00092  0.00092 

Na mg/L -  2.25  2.36  2.45  2.38  2.40  2.39  2.38  2.39  2.41  2.43  2.45  2.39  2.36 

Ni mg/L  0.052  0.00025  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024 

P mg/L -  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035 

Pb mg/L  0.0025 0.00002 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 

Sb mg/L  0.0052  0.0036  0.001  0.002  0.002  0.002  0.002  0.001  0.001  0.002  0.002  0.002  0.001  0.001 

Se mg/L  0.0050 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  8.60  4.60  5.22  4.83  4.89  4.86  4.80  4.78  4.93  5.10  5.35  4.79  4.47 

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

V mg/L  0.84 <0.0002  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021 

Zn mg/L  0.12  0.00089  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0007  0.0006  0.0006 

TDS mg/L  500  125  62.4  63.0  62.8  62.7  62.7  62.6  62.5  62.6  62.8  63.2  62.5  61.9 

NO3 + NO2 mg/L as N -  0.051  0.057  0.056  0.057  0.057  0.057  0.057  0.057  0.056  0.056  0.056  0.056  0.056 

All values are for dissolved fraction unless otherwise noted 
1 Baseline chemistry for YP-T-1 was not predicted as part of the Existing Conditions SWWC model; therefore, only measured baseline chemistry is presented. 
         
   Indicates value is greater than the strictest potentially applicable surface water quality standard   

0.001 Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) 
resulted in a negative predicted concentration 
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Table 8-12: Operational Predicted Annual Average Chemistry at YP-SR-4 under Average Precipitation Conditions  

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average Measured 
Baseline 

Chemistry at YP-
SR-4 (HDR, 2017) 

Predicted 
Baseline 

Chemistry at YP-
SR-4 from 
Existing 

Conditions Model  

Predicted Chemistry for YP-SR-4 for Operational Year  
(EFSFSR before confluence with Sugar Creek) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  7.50  7.38  7.34  7.33  7.34  7.34  7.34  7.34  7.34  7.34  7.34  7.34  7.35  7.34 

Alkalinity mg/L as CaCO3 >20  42.8  42.2  36.3  37.7  36.7  36.8  36.6  36.5  36.7  37.0  37.6  38.6  37.3  36.8 

Ag mg/L  0.0032 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Al mg/L  0.050  0.012  0.010  0.010  0.009  0.010  0.009  0.010  0.010  0.009  0.009  0.009  0.009  0.009  0.009 

As mg/L  0.010  0.061  0.061  0.038  0.039  0.038  0.038  0.037  0.037  0.036  0.036  0.037  0.037  0.037  0.036 

B mg/L  120  0.026  0.026  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025 

Ba mg/L  2.00  0.0107  0.0103  0.0082  0.0091  0.0084  0.0085  0.0084  0.0083  0.0085  0.0089  0.0094  0.0099  0.0089  0.0085 

Be mg/L  0.0040 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Ca mg/L -  12.6  11.1  8.88  9.28  8.99  9.03  8.97  8.94  8.94  9.03  9.16  9.38  9.08  8.95 

Cd mg/L  0.00025 <0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Cl mg/L  230  0.66  0.67  0.19  0.22  0.20  0.20  0.20  0.19  0.17  0.18  0.20  0.22  0.19  0.18 

Co mg/L - 0.00011 0.00012 0.00005 0.00006 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00006 0.00005 0.00005 

Cr mg/L  0.10  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022 

Cu mg/L  0.0090  0.00025  0.00029  0.00023  0.00025  0.00023  0.00024  0.00023  0.00023  0.00024  0.00024  0.00025  0.00025  0.00024  0.00023 

F mg/L  2.00  0.29  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28 

Fe mg/L  0.30  0.057  0.057  0.032  0.035  0.033  0.033  0.031  0.031  0.027  0.027  0.028  0.028  0.028  0.028 

Hg mg/L  1.2E-05  2.4E-06  2.8E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.2E-06  2.2E-06 

K mg/L -  0.88  0.87  0.71  0.74  0.72  0.72  0.72  0.72  0.72  0.73  0.74  0.75  0.73  0.71 

Mg mg/L -  2.86  2.54  1.92  2.05  1.95  1.96  1.94  1.93  1.95  1.98  2.04  2.13  2.01  1.96 

Mn mg/L  0.050  0.020  0.020  0.0097  0.011  0.010  0.010  0.0100  0.0098  0.0090  0.0092  0.0097  0.010  0.0095  0.0092 

Mo mg/L  0.60  0.00082  0.00094  0.00086  0.00094  0.00088  0.00089  0.00089  0.00088  0.00088  0.00090  0.00091  0.00094  0.00090  0.00087 

Na mg/L -  2.29  2.39  1.98  2.20  2.02  2.05  2.03  1.99  2.00  2.05  2.12  2.23  2.07  1.99 

Ni mg/L  0.052  0.00023  0.00026  0.00020  0.00028  0.00021  0.00022  0.00021  0.00020  0.00020  0.00022  0.00025  0.00029  0.00023  0.00021 

P mg/L -  0.035  0.037  0.035  0.036  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.036  0.035  0.035 

Pb mg/L  0.0025 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Sb mg/L  0.0052  0.031  0.031  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.027  0.026  0.026 

Se mg/L  0.0050 <0.001  0.0010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  8.74  8.74  6.48  7.17  6.67  6.76  6.65  6.58  6.56  6.70  6.85  7.12  6.70  6.48 

Tl mg/L 0.000017 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

V mg/L  0.84  0.00021  0.00023  0.00021  0.00022  0.00021  0.00022  0.00022  0.00021  0.00022  0.00022  0.00022  0.00022  0.00022  0.00021 

Zn mg/L  0.12  0.00071  0.00071  0.00038  0.00047  0.00040  0.00041  0.00039  0.00038  0.00039  0.00042  0.00046  0.00052  0.00044  0.00040 

TDS mg/L  500  66.0  57.8  47.1  49.4  47.6  47.9  47.6  47.3  47.4  47.9  48.7  49.9  48.1  47.4 

NO3 + NO2 mg/L as N -  0.051  0.051  0.044  0.048  0.045  0.046  0.045  0.045  0.046  0.047  0.049  0.051  0.046  0.045 

All values are for dissolved fraction unless otherwise noted    

         
   Indicates value is greater than the strictest potentially applicable surface water quality standard    

0.001 
Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) resulted in a negative 
predicted concentration 
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Table 8-13: Operational Predicted Annual Average Chemistry at YP-SR-2 under Average Precipitation Conditions  

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
SR-2 (HDR, 2017) 

Predicted 
Baseline 

Chemistry at YP-
SR-2 from 
Existing 

Conditions Model  

Predicted Chemistry at YP-SR-2 for Operational Year  
(EFSFSR downstream of all proposed mining activities after Sugar Creek confluence) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  7.61  7.48  7.41  7.39  7.40  7.40  7.40  7.40  7.40  7.40  7.40  7.40  7.41  7.41 

Alkalinity mg/L as CaCO3 >20  47.6  48.6  42.7  43.4  43.0  43.0  42.9  42.9  42.9  43.0  43.4  43.9  43.2  42.8 

Ag mg/L  0.0032 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Al mg/L  0.050  0.016  0.016  0.018  0.018  0.018  0.018  0.018  0.018  0.018  0.018  0.018  0.018  0.018  0.018 

As mg/L  0.010  0.043  0.046  0.024  0.024  0.024  0.024  0.024  0.024  0.023  0.023  0.023  0.023  0.023  0.024 

B mg/L  120  0.026  0.029  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028 

Ba mg/L  2.00  0.0112  0.0111  0.0098  0.0108  0.0101  0.0102  0.0102  0.0100  0.0101  0.0105  0.0109  0.0114  0.0104  0.0099 

Be mg/L  0.0040 <0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Ca mg/L -  14.2  15.1  11.4  11.7  11.6  11.6  11.5  11.5  11.5  11.5  11.7  11.8  11.6  11.4 

Cd mg/L  0.00025 <0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Cl mg/L  230  0.52  0.52  0.28  0.30  0.28  0.29  0.28  0.28  0.27  0.27  0.29  0.30  0.28  0.27 

Co mg/L - 0.00007 0.00007 0.000041 0.000046 0.000042 0.000043 0.000042 0.000042 0.000041 0.000042 0.000044 0.000046 0.000043 0.000041

Cr mg/L  0.10  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021 

Cu mg/L  0.0090  0.00023  0.00023  0.00003  0.00005  0.00004  0.00004  0.00004  0.00004  0.00004  0.00004  0.00005  0.00006  0.00004  0.00003 

F mg/L  2.00  0.29  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28 

Fe mg/L  0.30  0.037  0.042  0.027  0.029  0.028  0.028  0.027  0.027  0.025  0.025  0.025  0.025  0.025  0.025 

Hg mg/L  1.2E-05  5.7E-06  4.7E-06  4.5E-06  4.5E-06  4.5E-06  4.5E-06  4.5E-06  4.5E-06  4.5E-06  4.5E-06  4.6E-06  4.6E-06  4.6E-06  4.5E-06 

K mg/L -  0.84  0.88  0.71  0.73  0.71  0.72  0.71  0.71  0.71  0.72  0.72  0.73  0.72  0.71 

Mg mg/L -  2.97  3.31  2.10  2.16  2.13  2.12  2.11  2.11  2.11  2.12  2.16  2.21  2.14  2.10 

Mn mg/L  0.050  0.011  0.013  0.006  0.007  0.007  0.007  0.007  0.006  0.006  0.006  0.006  0.007  0.006  0.006 

Mo mg/L  0.60  0.00086  0.00093  0.00089  0.00093  0.00090  0.00090  0.00090  0.00090  0.00090  0.00090  0.00091  0.00093  0.00091  0.00089 

Na mg/L -  2.30  2.40  2.15  2.32  2.19  2.22  2.20  2.17  2.18  2.22  2.27  2.35  2.22  2.15 

Ni mg/L  0.052  0.00024  0.00029  0.00021  0.00026  0.00022  0.00023  0.00022  0.00021  0.00022  0.00023  0.00024  0.00027  0.00023  0.00022 

P mg/L -  0.035  0.039  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035 

Pb mg/L  0.0025 0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Sb mg/L  0.0052  0.022  0.023  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015 

Se mg/L  0.0050 <0.001  0.0010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  9.08  9.08  5.70  6.33  5.89  5.96  5.89  5.82  5.81  5.96  6.09  6.35  5.89  5.64 

Tl mg/L 0.000017 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

V mg/L  0.84 <0.0002  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00022  0.00021  0.00021 

Zn mg/L  0.12  0.00069  0.00069  0.00016  0.00023  0.00018  0.00019  0.00018  0.00017  0.00018  0.00019  0.00023  0.00026  0.00020  0.00017 

TDS mg/L  500  66.5  66.5  33.0  34.9  33.7  33.9  33.7  33.5  33.4  33.8  34.5  35.4  33.8  33.0 

NO3 + NO2 mg/L as N -  0.053  0.060  0.050  0.052  0.051  0.051  0.051  0.050  0.051  0.051  0.052  0.054  0.051  0.050 

All values are for dissolved fraction unless otherwise noted 

         
   Indicates value is greater than the strictest potentially applicable surface water quality standard    

0.001 Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) resulted in a negative 
predicted concentration 
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Figure 8-2: Operational Predicted Annual Average Chemistry at YP-T-27 for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-3: Operational Predicted Annual Average Chemistry at YP-T-27 for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-4: Operational Predicted Annual Average Chemistry at YP-T-22 for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-5: Operational Predicted Annual Average Chemistry at YP-T-22 for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-6: Operational Predicted Annual Average Chemistry at YP-SR-10 for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-7: Operational Predicted Annual Average Chemistry at YP-SR-10 for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-8: Operational Predicted Annual Average Chemistry at YP-SR-8 for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-9: Operational Predicted Annual Average Chemistry at YP-SR-8 for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-10: Operational Predicted Annual Average Chemistry at YP-T-11 for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-11: Operational Predicted Annual Average Chemistry at YP-T-11 for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-12: Operational Predicted Annual Average Chemistry at YP-SR-6 for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-13: Operational Predicted Annual Average Chemistry at YP-SR-6 for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-14: Operational Predicted Annual Average Chemistry at YP-T-6 for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-15: Operational Predicted Annual Average Chemistry at YP-T-6 for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-16: Operational Predicted Annual Average Chemistry at YP-T-1 for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-17: Operational Predicted Annual Average Chemistry at YP-T-1 for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-18: Operational Predicted Annual Average Chemistry at YP-SR-4 for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-19: Operational Predicted Annual Average Chemistry at YP-SR-4 for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-20: Operational Predicted Annual Average Chemistry at YP-SR-2 for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-21: Operational Predicted Annual Average Chemistry at YP-SR-2 for Key Constituents of Interest (Hg, Mn, Al, Fe)  
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Table 8-14: Post-Closure Predicted Average Annual Chemistry at YP-T-27  

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
T-27 (HDR, 2017) 

Predicted Chemistry at YP-T-27 for Post-Closure Year 
(Meadow Creek below TSF and Hangar Flats DRSF) 

1 2 5 10 15 20 30 50 75 100 

pH s.u. 6.5 - 9  7.39  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23 

Alkalinity mg/L as CaCO3 >20  38.2  31.8  31.8  31.8  31.8  31.8  31.8  31.8  31.8  31.8  31.8 

Ag mg/L 0.0032 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Al mg/L 0.05  0.013  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015 

As mg/L 0.01  0.033  0.001  0.001  0.001  0.0012  0.0012  0.0012  0.0012  0.0012  0.0012  0.0012 

B mg/L 120  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025 

Ba mg/L 2  0.0053  0.0040  0.0040  0.0040  0.0040  0.0040  0.0040  0.0040  0.0040  0.0040  0.0040 

Be mg/L 0.004 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Ca mg/L -  11.3  8.25  8.25  8.25  8.25  8.25  8.25  8.25  8.25  8.25  8.25 

Cd mg/L 0.00025 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Cl mg/L 230  1.22  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38 

Co mg/L - 0.00012 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Cr mg/L 0.1  0.00022  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021 

Cu mg/L 0.009  0.00024  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022 

F mg/L 2  0.28  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29 

Fe mg/L 0.3  0.063  0.022  0.02  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022 

Hg mg/L 0.000012  1.5E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06 

K mg/L -  0.87  0.67  0.67  0.67  0.67  0.67  0.67  0.67  0.67  0.67  0.67 

Mg mg/L -  2.10  1.39  1.39  1.39  1.39  1.39  1.39  1.39  1.39  1.39  1.39 

Mn mg/L 0.05  0.025  0.002  0.002  0.002  0.0017  0.0017  0.0017  0.0017  0.0017  0.0017  0.0017 

Mo mg/L 0.6  0.00094  0.00087  0.00087  0.00087  0.00087  0.00087  0.00087  0.00087  0.00087  0.00087  0.00087 

Na mg/L -  2.43  1.83  1.83  1.83  1.83  1.83  1.83  1.83  1.83  1.83  1.83 

Ni mg/L 0.052  0.00023  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022 

P mg/L -  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036 

Pb mg/L 0.0025 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Sb mg/L 0.0052  0.0060  0.0003  0.0003  0.0003  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032 

Se mg/L 0.005 <0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001 

SO4 mg/L 250  5.72  2.73  2.73  2.73  2.73  2.73  2.73  2.73  2.73  2.73  2.73 

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

V mg/L 0.84  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022 

Zn mg/L 0.12  0.0007  0.0011  0.0011  0.0011  0.0011  0.0011  0.0011  0.0011  0.0011  0.0011  0.0011 

TDS mg/L 500  56.2  44.1  44.1  44.1  44.1  44.1  44.1  44.1  44.1  44.1  44.1 

NO3 + NO2 mg/L as N -  0.053  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052 

All values are for dissolved fraction unless otherwise noted 

       
  Indicates value is greater than the strictest potentially applicable surface water quality standard 

0.001 Predicted concentrations in italicized text indicates no net change from current conditions. For these values, adjustment of model results according to the verification model (based on 
Baseline conditions) resulted in a negative predicted concentration 
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Table 8-15: Post-Closure Predicted Average Annual Chemistry at YP-T-22  

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
T-22 (HDR, 2017) 

Predicted 
Baseline 

Chemistry at YP-
T-22 from 
Existing 

Conditions Model  

Predicted Chemistry at YP-T-22 for Post-Closure Year 
(Meadow Creek below Hangar Flats pit) 

1 2 5 10 15 20 30 50 75 100 

pH s.u. 6.5 - 9  7.44  7.42  7.42  7.39  7.42  8.08  8.05  8.03  8.00  8.00  8.01  8.01 

Alkalinity mg/L as CaCO3 >20  39.7  39.9  37.8  37.6  37.7  55.9  48.8  46.4  43.6  42.8  43.8  44.1 

Ag mg/L 0.0032 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Al mg/L 0.05  0.014  0.016  0.013  0.013  0.013  0.005  0.004  0.004  0.004  0.004  0.004  0.004 

As mg/L 0.01  0.033  0.037  0.004  0.004  0.004  0.017  0.011  0.009  0.0069  0.0063  0.0072  0.0074 

B mg/L 120  0.025  0.025  0.024  0.024  0.024  0.032  0.030  0.029  0.028  0.028  0.028  0.029 

Ba mg/L 2  0.0073  0.0068  0.0089  0.0088  0.0088  0.0024  0.0016  0.0016  0.0018  0.0018  0.0017  0.0017 

Be mg/L 0.004  <2.0E-05  2.1E-05 <0.00002 <0.00002  <0.00002 <0.00002 <0.00002  0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Ca mg/L -  11.14  11.77  9.29  9.24  9.27  12.6  11.5  11.2  10.6  10.5  10.7  10.7 

Cd mg/L 0.00025 <0.00002 0.000020 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Cl mg/L 230  0.99  0.99  0.99  0.99  0.99  1.79  1.04  0.78  0.54  0.48  0.56  0.58 

Co mg/L - 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 

Cr mg/L 0.1  0.00025  0.00022  0.00022  0.00022  0.00022  0.00005  0.00003  0.00003  0.00004  0.00004  0.00004  0.00004 

Cu mg/L 0.009  0.00027  0.00028  0.00025  0.00025  0.00025  0.00024  0.00023  0.00023  0.00023  0.00022  0.00023  0.00023 

F mg/L 2  0.28  0.28  0.28  0.28  0.28  0.26  0.27  0.27  0.27  0.27  0.27  0.27 

Fe mg/L 0.3  0.071  0.071  0.01  0.01  0.01  0.57  0.35  0.27  0.21  0.19  0.21  0.22 

Hg mg/L 0.000012  1.7E-06  2.1E-06  1.7E-06  1.7E-06  1.7E-06  6.7E-06  5.0E-06  4.4E-06  3.7E-06  3.5E-06  3.8E-06  3.8E-06 

K mg/L -  0.84  0.91  0.68  0.68  0.68  0.95  0.85  0.81  0.78  0.76  0.78  0.78 

Mg mg/L -  2.15  2.25  1.84  1.83  1.83  3.45  2.73  2.50  2.28  2.22  2.29  2.31 

Mn mg/L 0.05  0.022  0.025  0.004  0.004  0.004  0.22  0.26  0.27  0.22  0.20  0.23  0.23 

Mo mg/L 0.6  0.00088  0.00090  0.00073  0.00073  0.00074  0.0016  0.0013  0.0012  0.0011  0.0010  0.0011  0.0011 

Na mg/L -  2.42  2.53  1.99  1.98  1.99  5.65  4.14  3.64  3.18  3.06  3.21  3.25 

Ni mg/L 0.052  0.00027  0.00027  0.00030  0.00029  0.00030  0.00037  0.00031  0.00029  0.00028  0.00028  0.00028  0.00028 

P mg/L -  0.036  0.037  0.036  0.035  0.036  0.007  0.005  0.005  0.005  0.006  0.005  0.005 

Pb mg/L 0.0025 0.000021 0.000021 0.000021 0.000021 0.000021 0.000021 0.000021 0.000021 0.000021 0.000021 0.000021 0.000021 

Sb mg/L 0.0052  0.0078  0.0078  0.0008  0.0007  0.0007  0.0002  0.0002  0.0002  0.0002  0.0002  0.0002  0.0002 

Se mg/L 0.005  <0.0010 <0.0010  <0.001   <0.001   <0.001   <0.001 <0.001   <0.001   <0.001 <0.001 <0.001 <0.001 

SO4 mg/L 250  4.97  5.97  2.30  2.29  2.31  3.65  3.28  3.14  2.96  2.91  2.98  2.99 

Tl mg/L 0.000017 <0.00002 0.00002 0.000020 0.000020 0.000020 0.000035 0.000031 0.000029 0.000027 0.000027 0.000027 0.000028 

V mg/L 0.84  0.00025  0.00025  0.00027  0.00027  0.00027  0.00029  0.00027  0.00027  0.00026  0.00026  0.00026  0.00026 

Zn mg/L 0.12  0.0007  0.0007  0.0001  0.0001  0.0001  0.0009  0.0005  0.0004  0.0003  0.0003  0.0003  0.0003 

TDS mg/L 500  54.8  60.3  54.8  54.5  54.6  86.0  74.1  70.1  65.5  64.2  65.8  66.3 

NO3 + NO2 mg/L as N -  0.052  0.053  0.051  0.051  0.051  0.05  0.05  0.05  0.05  0.05  0.05  0.05 

All values are for dissolved fraction unless otherwise noted 

        
  Indicates value is greater than the strictest potentially applicable surface water quality standard   

0.001 Predicted concentrations in italicized text indicates no net change from current conditions. For these values, adjustment of model results according to the verification model (based on Baseline conditions) 
resulted in a negative predicted concentration 
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Table 8-16: Post-Closure Predicted Average Annual Chemistry at YP-SR-10  

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average Measured 
Baseline 

Chemistry at YP-
SR-10 (HDR, 2017) 

Predicted 
Baseline 

Chemistry at YP-
SR-10 from 

Existing 
Conditions Model 

Predicted Chemistry at YP-SR-10 for Post-Closure Year 
(EFSFSR below confluence with Meadow Creek) 

1 2 5 10 15 20 30 50 75 100 

pH s.u. 6.5 - 9  7.40  7.45  7.45  7.44  7.45  7.78  7.78  7.76  7.75  7.75  7.75  7.75 

Alkalinity mg/L as CaCO3 >20  39.3  40.0  39.3  39.6  39.0  48.2  44.7  43.4  41.8  41.4  42.0  42.1 

Ag mg/L 0.0032 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Al mg/L 0.05  0.010  0.010  0.007  0.007  0.008  0.004  0.003  0.003  0.003  0.003  0.003  0.003 

As mg/L 0.01  0.024  0.024  0.008  0.008  0.008  0.014  0.011  0.010  0.009  0.008  0.009  0.009 

B mg/L 120  0.026  0.025  0.025  0.025  0.025  0.029  0.028  0.027  0.027  0.027  0.027  0.027 

Ba mg/L 2  0.0087  0.0090  0.011  0.011  0.010  0.0067  0.0064  0.0064  0.0063  0.0063  0.0063  0.0063 

Be mg/L 0.004 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Ca mg/L -  10.2  10.5  9.32  9.37  9.25  11.0  10.5  10.3  9.95  9.85  10.0  10.0 

Cd mg/L 0.00025 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Cl mg/L 230  0.67  0.69  0.19  0.21  0.16  1.11  0.72  0.59  0.47  0.44  0.47  0.48 

Co mg/L - <0.00007 0.00007 0.00002 0.00002 0.00001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 

Cr mg/L 0.1  0.00024  0.00022  0.00021  0.00021  0.00021  0.00013  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012 

Cu mg/L 0.009  0.00024  0.00025  0.00024  0.00024  0.00024  0.00024  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023 

F mg/L 2  0.29  0.28  0.28  0.28  0.28  0.27  0.27  0.28  0.28  0.28  0.28  0.28 

Fe mg/L 0.3  0.039  0.046  0.02  0.02  0.01  0.30  0.19  0.15  0.12  0.11  0.12  0.12 

Hg mg/L 0.000012  2.4E-06  2.5E-06  2.4E-06  2.5E-06  2.4E-06  4.9E-06  4.0E-06  3.7E-06  3.3E-06  3.2E-06  3.4E-06  3.4E-06 

K mg/L -  0.78  0.82  0.72  0.73  0.71  0.85  0.80  0.78  0.76  0.75  0.76  0.76 

Mg mg/L -  2.23  2.32  2.19  2.24  2.13  2.94  2.58  2.46  2.33  2.29  2.34  2.35 

Mn mg/L 0.05  0.013  0.013  0.002  0.002  0.002  0.11  0.14  0.14  0.11  0.11  0.12  0.12 

Mo mg/L 0.6  0.00089  0.00090  0.00084  0.00085  0.00083  0.00124  0.00110  0.00105  0.00099  0.00098  0.00100  0.00100 

Na mg/L -  2.12  2.16  1.87  1.87  1.87  3.76  3.01  2.75  2.51  2.44  2.52  2.54 

Ni mg/L 0.052  0.00023  0.00026  0.00026  0.00026  0.00027  0.00031  0.00028  0.00027  0.00026  0.00026  0.00026  0.00026 

P mg/L -  0.035  0.036  0.035  0.035  0.035  0.021  0.019  0.019  0.019  0.019  0.019  0.019 

Pb mg/L 0.0025  2.1E-05  2.1E-05  1.7E-05  1.8E-05  1.7E-05  7.2E-06  6.2E-06  6.2E-06  6.3E-06  6.2E-06  6.2E-06  6.2E-06 

Sb mg/L 0.0052  0.012  0.012  0.009  0.009  0.009  0.008  0.008  0.008  0.008  0.008  0.008  0.008 

Se mg/L 0.005 <0.001  0.0010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L 250  4.03  3.98  2.13  2.16  2.11  2.82  2.66  2.59  2.46  2.43  2.48  2.49 

Tl mg/L 0.000017 <0.00002  2.0E-05 0.000020 0.000020 0.000020 0.000028 0.000026 0.000025 0.000024 0.000023 0.000024 0.000024 

V mg/L 0.84  0.00021  0.00023  0.00023  0.00023  0.00024  0.00025  0.00024  0.00024  0.00024  0.00023  0.00024  0.00024 

Zn mg/L 0.12  0.0006  0.0007  0.0005  0.0005  0.0004  0.0008  0.0006  0.0006  0.0005  0.0005  0.0005  0.0005 

TDS mg/L 500  51.9  54.0  50.7  50.5  50.7  67.2  61.5  59.4  56.8  56.1  57.1  57.3 

NO3 + NO2 mg/L as N -  0.050  0.056  0.056  0.057  0.055  0.06  0.06  0.05  0.05  0.054  0.05  0.05 

All values are for dissolved fraction unless otherwise noted 

        
  Indicates value is greater than the strictest potentially applicable surface water quality standard   

0.001 Predicted concentrations in italicized text indicates no net change from current conditions. For these values, adjustment of model results according to the verification model (based on Baseline conditions) 
resulted in a negative predicted concentration 

 



SRK Consulting 
Stibnite Gold Project Proposed Action SWCC Model      Page 196 
 

RG/AP/RB                                                                   Stibnite_Proposed_Action_SWWC_Modeling_Report_200900_07_RW_20180730          July 2018 

Table 8-17: Post-Closure Predicted Average Annual Chemistry at YP-SR-8  

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
SR-8 (HDR, 2017) 

Predicted 
Baseline 

Chemistry at YP-
SR-8 from 
Existing 

Conditions Model  

Predicted Chemistry at YP-SR-8 for Post-Closure Year 
(EFSFSR below Garnet and Scout Creeks) 

1 2 5 10 15 20 30 50 75 100 

pH s.u. 6.5 - 9  7.48  7.44  7.44  7.43  7.44  7.76  7.75  7.74  7.74  7.73  7.74  7.74 

Alkalinity mg/L as CaCO3 >20  43.0  41.5  41.5  42.3  40.6  49.4  46.1  44.9  43.1  42.7  43.3  43.5 

Ag mg/L 0.0032 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Al mg/L 0.05  0.010  0.009  0.007  0.007  0.008  0.004  0.004  0.004  0.004  0.004  0.004  0.004 

As mg/L 0.01  0.028  0.028  0.013  0.014  0.012  0.017  0.015  0.014  0.012  0.012  0.013  0.013 

B mg/L 120  0.026  0.025  0.025  0.025  0.025  0.028  0.028  0.027  0.027  0.027  0.027  0.027 

Ba mg/L 2  0.0099  0.0096  0.0113  0.0119  0.0107  0.0074  0.0071  0.0071  0.0069  0.0068  0.0069  0.0070 

Be mg/L 0.004 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Ca mg/L -  11.34  10.90  9.89  10.1  9.71  11.3  10.9  10.7  10.3  10.2  10.4  10.4 

Cd mg/L 0.00025 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 

Cl mg/L 230  0.73  0.69  0.22  0.26  0.19  1.10  0.73  0.60  0.48  0.45  0.49  0.50 

Co mg/L - 0.00011 0.00011 0.00006 0.00007 0.00006 0.00018 0.00013 0.00012 0.00010 0.00009 0.00010 0.00010 

Cr mg/L 0.1  0.00022  0.00022  0.00022  0.00022  0.00022  0.00013  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012 

Cu mg/L 0.009  0.00032  0.00027  0.00026  0.00027  0.00025  0.00025  0.00025  0.00025  0.00024  0.00024  0.00024  0.00024 

F mg/L 2  0.29  0.28  0.28  0.28  0.28  0.27  0.27  0.27  0.28  0.28  0.28  0.28 

Fe mg/L 0.3  0.034  0.034  0.005  0.005  0.004  0.28  0.17  0.13  0.10  0.10  0.10  0.11 

Hg mg/L 0.000012  2.5E-06  2.5E-06  2.4E-06  2.4E-06  2.4E-06  4.8E-06  3.9E-06  3.6E-06  3.3E-06  3.2E-06  3.3E-06  3.4E-06 

K mg/L -  0.82  0.85  0.76  0.77  0.74  0.87  0.82  0.81  0.78  0.77  0.78  0.78 

Mg mg/L -  2.52  2.45  2.37  2.47  2.28  3.04  2.70  2.59  2.44  2.41  2.46  2.47 

Mn mg/L 0.05  0.011  0.011  0.002  0.002  0.001  0.11  0.13  0.13  0.11  0.10  0.11  0.12 

Mo mg/L 0.6  0.00086  0.00098  0.00094  0.00098  0.00091  0.0013  0.0012  0.0011  0.0011  0.0010  0.0011  0.0011 

Na mg/L -  2.35  2.41  2.26  2.38  2.16  3.96  3.27  3.02  2.73  2.66  2.75  2.78 

Ni mg/L 0.052  0.00021  0.00021  0.00027  0.00032  0.00023  0.00026  0.00024  0.00023  0.00020  0.00019  0.00021  0.00021 

P mg/L -  0.034  0.036  0.035  0.035  0.035  0.021  0.020  0.020  0.020  0.020  0.020  0.020 

Pb mg/L 0.0025  2.2E-05  2.1E-05  1.8E-05  1.8E-05  1.7E-05  7.9E-06  7.0E-06  7.0E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06 

Sb mg/L 0.0052  0.017  0.017  0.014  0.015  0.014  0.013  0.013  0.013  0.013  0.013  0.013  0.013 

Se mg/L 0.005 <0.001  0.0010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L 250  6.67  6.67  5.15  5.46  4.92  5.57  5.46  5.39  5.15  5.10  5.20  5.22 

Tl mg/L 0.000017 <0.00002 0.00002 0.00002 0.00002 0.00002 0.00003 0.00003 0.00002 0.00002 0.00002 0.00002 0.00002 

V mg/L 0.84 <0.0002  0.00023  0.00023  0.00023  0.00024  0.00025  0.00024  0.00024  0.00024  0.00023  0.00024  0.00024 

Zn mg/L 0.12  0.0007  0.0008  0.0007  0.0008  0.0006  0.0009  0.0008  0.0007  0.0006  0.0006  0.0006  0.0007 

TDS mg/L 500  59.4  56.4  54.2  55.1  53.4  69.2  63.8  61.8  58.9  58.1  59.2  59.5 

NO3 + NO2 mg/L as N -  0.052  0.058  0.060  0.063  0.058  0.06  0.06  0.06  0.06  0.056  0.06  0.06 

All values are for dissolved fraction unless otherwise noted 

        
  Indicates value is greater than the strictest potentially applicable surface water quality standard   

0.001 Predicted concentrations in italicized text indicates no net change from current conditions. For these values, adjustment of model results according to the verification model (based on Baseline conditions) 
resulted in a negative predicted concentration 
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Table 8-18: Post-Closure Predicted Average Annual Chemistry at YP-T-11  

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
T-11 (HDR, 2017) 

Predicted Chemistry at YP-T-11 for Post-Closure Year 
(Fiddle Creek below Fiddle DRSF) 

1 2 5 10 15 20 30 50 75 100 

pH s.u. 6.5 - 9  7.19  7.51  7.65  7.37  7.44  7.52  7.46  7.39  7.36  7.41  7.43 

Alkalinity mg/L as CaCO3 >20  25.3  28.3  31.2  26.7  27.2  27.7  28.1  26.4  26.0  26.7  26.9 

Ag mg/L 0.0032 <0.00002  4.7E-05  6.6E-05  4.4E-05  4.4E-05  4.6E-05  5.0E-05  4.0E-05  4.0E-05  4.2E-05  4.3E-05 

Al mg/L 0.05  0.017  0.0096  0.0079  0.012  0.011  0.0094  0.010  0.011  0.012  0.011  0.011 

As mg/L 0.01  0.002  0.34  0.55  0.30  0.31  0.32  0.36  0.26  0.25  0.28  0.29 

B mg/L 120  0.027  0.081  0.12  0.074  0.075  0.077  0.086  0.066  0.066  0.072  0.073 

Ba mg/L 2  0.0124  0.0042  0.0031  0.0055  0.0048  0.0041  0.0047  0.0052  0.0056  0.0051  0.0049 

Be mg/L 0.004 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Ca mg/L -  5.60  5.85  5.95  5.71  5.76  5.71  5.80  5.75  5.70  5.72  5.75 

Cd mg/L 0.00025 0.00002  3.3E-05  4.3E-05  3.0E-05  3.1E-05  3.1E-05  3.3E-05  2.9E-05  2.8E-05  3.0E-05  3.0E-05 

Cl mg/L 230  0.39  0.39  0.41  0.39  0.39  0.40  0.39  0.38  0.38  0.39  0.39 

Co mg/L - 0.00002  0.00026  0.00038  0.00022  0.00022  0.00024  0.00026  0.00019  0.00019  0.00021  0.00021 

Cr mg/L 0.1  0.00026  0.00013  9.4E-05  0.00016  0.00014  0.00012  0.00014  0.00016  0.00017  0.00015  0.00015 

Cu mg/L 0.009  0.00021  0.00029  0.00031  0.00031  0.00031  0.00029  0.00031  0.00031  0.00031  0.00030  0.00030 

F mg/L 2  0.28  0.24  0.24  0.25  0.25  0.24  0.25  0.25  0.25  0.25  0.25 

Fe mg/L 0.3  0.023  0.037  0.038  0.027  0.034  0.042  0.031  0.033  0.030  0.032  0.033 

Hg mg/L 0.000012 0.000002  6.5E-05  0.00011  5.7E-05  5.7E-05  6.1E-05  6.9E-05  4.8E-05  4.7E-05  5.4E-05  5.6E-05 

K mg/L -  0.55  1.45  2.00  1.31  1.35  1.43  1.51  1.21  1.18  1.28  1.31 

Mg mg/L -  0.73  2.48  3.60  2.18  2.25  2.39  2.57  1.98  1.94  2.13  2.17 

Mn mg/L 0.05  0.002  0.0062  0.0072  0.0060  0.0062  0.0063  0.0068  0.0057  0.0054  0.0055  0.0056 

Mo mg/L 0.6  0.00011  0.00017  0.00018  0.00015  0.00016  0.00017  0.00016  0.00015  0.00015  0.00015  0.00016 

Na mg/L -  2.20  3.12  3.60  2.83  2.96  3.13  3.06  2.82  2.75  2.89  2.92 

Ni mg/L 0.052  0.00021  0.00018  0.00018  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019 

P mg/L -  0.035  0.039  0.039  0.037  0.038  0.039  0.038  0.038  0.038  0.038  0.038 

Pb mg/L 0.0025 <0.00002  <0.00002 <0.00002  0.00002 <0.00002  <0.0002 <0.00002 <0.00002  0.00002 <0.00002 <0.00002 

Sb mg/L 0.0052  0.0006  0.00015  0.00016  0.00016  0.00015  0.00014  0.00016  0.00015  0.00015  0.00015  0.00015 

Se mg/L 0.005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L 250  1.70  8.01  12.9  7.34  7.50  7.95  8.80  6.52  6.37  7.01  7.23 

Tl mg/L 0.000017 <0.00002  0.00012  0.00020  0.00011  0.00011  0.00012  0.00012  9.2E-05  9.3E-05  9.9E-05  0.00011 

V mg/L 0.84  0.00021  0.00029  0.00031  0.00026  0.00028  0.00030  0.00028  0.00027  0.00026  0.00027  0.00028 

Zn mg/L 0.12  0.0006  0.0025  0.0038  0.0023  0.0023  0.0023  0.0027  0.0020  0.0020  0.0022  0.0022 

TDS mg/L 500  36.5  51.3  61.3  48.4  49.3  50.5  52.1  47.0  46.3  48.0  48.6 

NO3 + NO2 mg/L as N -  0.053  0.058  0.060  0.055  0.056  0.059  0.056  0.055  0.054  0.056  0.056 

All values are for dissolved fraction unless otherwise noted 

       
  Indicates value is greater than the strictest potentially applicable surface water quality standard 

0.001 Predicted concentrations in italicized text indicates no net change from current conditions. For these values, adjustment of model results according to the verification model (based on 
Baseline conditions) resulted in a negative predicted concentration 
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Table 8-19: Post-Closure Predicted Average Annual Chemistry at YP-SR-6  

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average Measured 
Baseline 

Chemistry at YP-
SR-6 (HDR, 2017) 

Predicted 
Baseline 

Chemistry at YP-
SR-6 from 
Existing 

Conditions Model  

Predicted Chemistry at YP-SR-6 for Post-Closure Year 
(EFSFSR below Fiddle Creek and above Yellow Pine pit) 

1 2 5 10 15 20 30 50 75 100 

pH s.u. 6.5 - 9  7.38  7.43  7.44  7.44  7.44  7.75  7.75  7.74  7.73  7.72  7.73  7.73 

Alkalinity mg/L as CaCO3 >20  40.9  40.6  40.9  41.7  40.2  48.8  45.5  44.4  42.7  42.3  42.9  43.1 

Ag mg/L 0.0032 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Al mg/L 0.05  0.011  0.010  0.007  0.007  0.008  0.004  0.004  0.004  0.004  0.004  0.004  0.004 

As mg/L 0.01  0.030  0.026  0.027  0.043  0.021  0.025  0.024  0.024  0.019  0.018  0.020  0.020 

B mg/L 120  0.026  0.025  0.027  0.030  0.026  0.030  0.029  0.029  0.028  0.028  0.028  0.028 

Ba mg/L 2  0.010  0.010  0.011  0.011  0.011  0.007  0.007  0.007  0.007  0.007  0.007  0.007 

Be mg/L 0.004 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Ca mg/L -  11.31  10.62  9.72  9.88  9.59  11.2  10.7  10.5  10.2  10.1  10.2  10.3 

Cd mg/L 0.00025 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Cl mg/L 230  0.68  0.67  0.23  0.27  0.19  1.08  0.72  0.59  0.48  0.45  0.49  0.50 

Co mg/L -  9.6E-05  1.0E-04 0.0001 0.0001 0.0001 0.0002 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 

Cr mg/L 0.1  0.00020  0.00022  0.00021  0.00021  0.00021  0.00013  0.00012  0.00013  0.00013  0.00013  0.00013  0.00013 

Cu mg/L 0.009  0.00023  0.00026  0.00026  0.00027  0.00025  0.00025  0.00025  0.00025  0.00024  0.00024  0.00024  0.00024 

F mg/L 2  0.29  0.28  0.28  0.28  0.28  0.27  0.27  0.27  0.28  0.28  0.27  0.27 

Fe mg/L 0.3  0.029  0.033  0.006  0.007  0.005  0.27  0.17  0.13  0.10  0.09  0.10  0.11 

Hg mg/L 0.000012  2.4E-06  2.5E-06  5.2E-06  8.1E-06  4.0E-06  6.2E-06  5.7E-06  5.6E-06  4.4E-06  4.3E-06  4.7E-06  4.8E-06 

K mg/L -  0.82  0.83  0.79  0.84  0.76  0.88  0.84  0.83  0.79  0.78  0.80  0.80 

Mg mg/L -  2.51  2.36  2.38  2.53  2.28  3.02  2.70  2.59  2.43  2.39  2.45  2.46 

Mn mg/L 0.05  0.009  0.009  0.009  0.009  0.009  0.10  0.12  0.13  0.10  0.10  0.11  0.11 

Mo mg/L 0.6  0.00079  0.00092  0.0009  0.0009  0.0009  0.0013  0.0011  0.0011  0.0010  0.0010  0.0010  0.0010 

Na mg/L -  2.33  2.40  2.30  2.45  2.18  3.93  3.26  3.02  2.73  2.66  2.76  2.79 

Ni mg/L 0.052  0.00026  0.00026  0.00032  0.00037  0.00028  0.00031  0.00029  0.00029  0.00026  0.00025  0.00026  0.00027 

P mg/L -  0.034  0.036  0.036  0.036  0.035  0.022  0.021  0.021  0.021  0.021  0.021  0.021 

Pb mg/L 0.0025 2.03E-05 2.19E-05 1.75E-05 1.80E-05 1.69E-05 8.10E-06 7.16E-06 7.22E-06 7.18E-06 7.15E-06 7.17E-06 7.17E-06 

Sb mg/L 0.0052  0.019  0.016  0.014  0.014  0.013  0.013  0.013  0.013  0.013  0.013  0.013  0.013 

Se mg/L 0.005 <0.001  0.0010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L 250  6.33  6.37  5.28  5.87  5.00  5.62  5.53  5.49  5.19  5.13  5.25  5.28 

Tl mg/L 0.000017 <0.00002 0.00002 0.00002 0.00003 0.00002 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 

V mg/L 0.84 <0.0002  0.00023  0.00024  0.00024  0.00024  0.00025  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024 

Zn mg/L 0.12  0.0008  0.0008  0.0007  0.0009  0.0006  0.0010  0.0008  0.0008  0.0007  0.0006  0.0007  0.0007 

TDS mg/L 500  57.3  55.3  54.1  55.4  53.3  68.6  63.3  61.5  58.6  57.9  58.9  59.2 

NO3 + NO2 mg/L as N -  0.052  0.059  0.060  0.063  0.058  0.06  0.06  0.058  0.057  0.056  0.057  0.057 

All values are for dissolved fraction unless otherwise noted 

        
  Indicates value is greater than the strictest potentially applicable surface water quality standard   

0.001 Predicted concentrations in italicized text indicates no net change from current conditions. For these values, adjustment of model results according to the verification model (based on Baseline conditions) 
resulted in a negative predicted concentration 
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Table 8-20: Post-Closure Predicted Average Annual Chemistry at YP-T-6  

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average Baseline 
Chemistry at YP-
T-6 (HDR, 2017) 

Predicted Chemistry at YP-T-6 for Post-Closure Year  
(West End Creek below West End pit and DRSF) 

1 2 5 10 15 20 30 50 75 100 

pH s.u. 6.5 - 9  8.38  8.40  8.40  8.40  8.40  8.40  8.40  8.40  8.40  8.40  8.40 

Alkalinity mg/L as CaCO3 >20  122  128  128  128  128  128  128  128  128  128  128 

Ag mg/L 0.0032 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Al mg/L 0.05  0.004  0.002  0.002  0.002  0.002  0.002  0.002  0.002  0.002  0.002  0.002 

As mg/L 0.01  0.079  0.018  0.018  0.018  0.018  0.018  0.018  0.018  0.018  0.018  0.018 

B mg/L 120  0.028  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.021  0.020 

Ba mg/L 2  0.018  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016 

Be mg/L 0.004 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Ca mg/L -  43.3  33.6  33.6  33.6  33.6  33.6  33.6  33.6  33.6  33.6  33.6 

Cd mg/L 0.00025 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Cl mg/L 230  0.38  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28 

Co mg/L - 0.00005 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 

Cr mg/L 0.1  0.00026  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030 

Cu mg/L 0.009  0.00023  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032 

F mg/L 2  0.28  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20 

Fe mg/L 0.3  0.020  0.025  0.02  0.025  0.025  0.025  0.025  0.025  0.024  0.024  0.025 

Hg mg/L 0.000012  4.2E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06  6.6E-06  6.9E-06  6.0E-06 

K mg/L -  1.94  1.77  1.77  1.77  1.77  1.77  1.77  1.77  1.77  1.77  1.77 

Mg mg/L -  17.8  12.7  12.7  12.7  12.7  12.7  12.7  12.7  12.7  12.7  12.7 

Mn mg/L 0.05  0.002  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001 

Mo mg/L 0.6  0.0017  0.00097  0.00097  0.00097  0.00097  0.00097  0.00097  0.00097  0.00097  0.00097  0.00097 

Na mg/L -  1.13  0.72  0.72  0.72  0.72  0.72  0.72  0.72  0.73  0.73  0.72 

Ni mg/L 0.052  0.00046  0.00047  0.00047  0.00047  0.00047  0.00047  0.00047  0.00047  0.00047  0.00047  0.00047 

P mg/L -  0.035  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.040  0.040  0.041 

Pb mg/L 0.0025 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Sb mg/L 0.0052  0.011  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004 

Se mg/L 0.005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L 250  55.9  7.89  7.89  7.89  7.89  7.89  7.89  7.89  7.89  7.90  7.89 

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

V mg/L 0.84  0.00022 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Zn mg/L 0.12  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0007  0.0007  0.0006 

TDS mg/L 500  211  131  131  131  131  131  131  131  131  131  131 

NO3 + NO2 mg/L as N -  0.47  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28 

All values are for dissolved fraction unless otherwise noted 

       
  Indicates value is greater than the strictest potentially applicable surface water quality standard 

0.001 Predicted concentrations in italicized text indicates no net change from current conditions. For these values, adjustment of model results according to the verification model (based on 
Baseline conditions) resulted in a negative predicted concentration 
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Table 8-21: Post-Closure Predicted Average Annual Chemistry at YP-T-1  

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
T-1 (HDR, 2017) 

Predicted Chemistry at YP-T-1 for Post-Closure Year  
(Sugar Creek below West End Creek) 

1 2 5 10 15 20 30 50 75 100 

pH s.u. 6.5 - 9  7.68  7.91  7.90  7.92  7.91  7.91  7.91  7.92  7.92  7.92  7.91 

Alkalinity mg/L as CaCO3 >20  56.7  87.2  86.9  87.5  87.5  87.4  87.4  87.7  87.7  87.6  87.6 

Ag mg/L 0.0032 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Al mg/L 0.05  0.011  0.011  0.011  0.011  0.011  0.011  0.011  0.011  0.011  0.011  0.011 

As mg/L 0.01  0.013  0.012  0.012  0.012  0.012  0.012  0.012  0.012  0.012  0.012  0.012 

B mg/L 120  0.028  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026 

Ba mg/L 2  0.011  0.014  0.014  0.014  0.014  0.014  0.014  0.014  0.014  0.014  0.014 

Be mg/L 0.004 <0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Ca mg/L -  16.3  23.5  23.4  23.6  23.6  23.6  23.6  23.6  23.6  23.6  23.6 

Cd mg/L 0.00025 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Cl mg/L 230  0.38  0.34  0.34  0.34  0.34  0.34  0.34  0.34  0.34  0.34  0.34 

Co mg/L - 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 

Cr mg/L 0.1  0.00020  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026 

Cu mg/L 0.009  0.00046  0.00029  0.00029  0.00028  0.00029  0.00029  0.00029  0.00029  0.00029  0.00029  0.00029 

F mg/L 2  0.29  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24 

Fe mg/L 0.3  0.021  0.023  0.02  0.023  0.023  0.023  0.023  0.023  0.023  0.023  0.023 

Hg mg/L 0.000012  7.6E-06  6.8E-06  6.8E-06  6.8E-06  6.8E-06  6.8E-06  6.8E-06  6.8E-06  7.1E-06  7.2E-06  6.8E-06 

K mg/L -  0.76  1.20  1.20  1.21  1.21  1.21  1.21  1.21  1.21  1.21  1.21 

Mg mg/L -  3.05  7.19  7.16  7.23  7.23  7.22  7.22  7.26  7.27  7.26  7.24 

Mn mg/L 0.05  0.002  0.001  0.001  0.001  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015 

Mo mg/L 0.6  0.00095  0.00094  0.00094  0.00094  0.00094  0.00094  0.00094  0.00094  0.00094  0.00094  0.00094 

Na mg/L -  2.25  1.63  1.65  1.61  1.62  1.63  1.63  1.61  1.61  1.62  1.62 

Ni mg/L 0.052  0.00025  0.00035  0.00035  0.00035  0.00035  0.00035  0.00035  0.00035  0.00035  0.00035  0.00035 

P mg/L -  0.035  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038 

Pb mg/L 0.0025 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Sb mg/L 0.0052  0.0036  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023 

Se mg/L 0.005 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L 250  8.60  6.01  6.06  6.00  6.02  6.05  6.06  6.02  6.02  6.05  6.04 

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

V mg/L 0.84  0.00020  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024 

Zn mg/L 0.12  0.0009  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006 

TDS mg/L 500  125.2  94.6  94.5  94.8  94.8  94.8  94.9  95.0  95.1  95.0  94.9 

NO3 + NO2 mg/L as N -  0.051  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16 

All values are for dissolved fraction unless otherwise noted 

       
  Indicates value is greater than the strictest potentially applicable surface water quality standard 

0.001 Predicted concentrations in italicized text indicates no net change from current conditions. For these values, adjustment of model results according to the verification model (based on 
Baseline conditions) resulted in a negative predicted concentration 
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Table 8-22: Post-Closure Predicted Average Annual Chemistry at YP-SR-4  

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
SR-4 (HDR, 2017) 

Predicted 
Baseline 

Chemistry at YP-
SR-4 from 
Existing 

Conditions Model  

Predicted Chemistry at YP-SR-4 for Post-Closure Year
(EFSFSR before confluence with Sugar Creek) 

1 2 5 10 15 20 30 50 75 100 

pH s.u. 6.5 - 9  7.50  7.38  7.42  7.40  7.42  7.71  7.70  7.69  7.69  7.69  7.69  7.69 

Alkalinity mg/L as CaCO3 >20  42.8  42.2  39.9  39.6  39.4  47.4  44.3  43.2  42.1  41.7  42.1  42.2 

Ag mg/L 0.0032 <0.00002 0.000022 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Al mg/L 0.05  0.012  0.010  0.008  0.008  0.008  0.005  0.005  0.005  0.005  0.005  0.005  0.005 

As mg/L 0.01  0.061  0.061  0.053  0.066  0.047  0.051  0.051  0.051  0.046  0.045  0.047  0.047 

B mg/L 120  0.026  0.026  0.027  0.030  0.026  0.030  0.030  0.029  0.028  0.028  0.028  0.029 

Ba mg/L 2  0.011  0.010  0.0113  0.0119  0.0109  0.0079  0.0076  0.0076  0.0074  0.0073  0.0074  0.0075 

Be mg/L 0.004 <0.00002 0.000020 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Ca mg/L -  12.6  11.1  9.46  9.30  9.36  10.8  10.4  10.2  10.0  9.9  10.0  10.0 

Cd mg/L 0.00025 <0.00002 0.000020 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Cl mg/L 230  0.66  0.67  0.24  0.28  0.21  1.02  0.69  0.58  0.47  0.45  0.48  0.49 

Co mg/L - 0.00011 0.00012 0.00007 0.00008 0.00006 0.00017 0.00013 0.00011 0.00009 0.00009 0.00010 0.00010 

Cr mg/L 0.1  0.00022  0.00022  0.00021  0.00021  0.00021  0.00014  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013 

Cu mg/L 0.009  0.00025  0.00029  0.00026  0.00027  0.00026  0.00025  0.00026  0.00026  0.00025  0.00025  0.00025  0.00025 

F mg/L 2  0.29  0.28  0.28  0.28  0.28  0.27  0.27  0.27  0.28  0.28  0.28  0.28 

Fe mg/L 0.3  0.057  0.057  0.03  0.03  0.03  0.28  0.18  0.15  0.12  0.11  0.12  0.12 

Hg mg/L 0.000012  2.4E-06  2.8E-06  5.0E-06  7.4E-06  3.9E-06  6.1E-06  7.2E-06  6.7E-06  5.7E-06  5.3E-06  5.8E-06  5.8E-06 

K mg/L -  0.88  0.87  0.78  0.81  0.75  0.87  0.84  0.82  0.79  0.78  0.79  0.79 

Mg mg/L -  2.86  2.54  2.29  2.32  2.20  2.90  2.61  2.50  2.40  2.36  2.40  2.41 

Mn mg/L 0.05  0.020  0.020  0.011  0.012  0.011  0.11  0.13  0.13  0.11  0.10  0.11  0.11 

Mo mg/L 0.6  0.00082  0.00094  0.00085  0.00084  0.00083  0.0012  0.0011  0.0010  0.00097  0.00096  0.00098  0.00098 

Na mg/L -  2.29  2.39  2.29  2.44  2.18  3.79  3.18  2.96  2.68  2.62  2.71  2.74 

Ni mg/L 0.052  0.00023  0.00026  0.00031  0.00035  0.00027  0.00030  0.00029  0.00028  0.00025  0.00024  0.00026  0.00026 

P mg/L -  0.035  0.037  0.036  0.036  0.035  0.023  0.022  0.022  0.022  0.022  0.022  0.022 

Pb mg/L 0.0025 <0.00002 0.000020 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Sb mg/L 0.0052  0.031  0.031  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026 

Se mg/L 0.005  <0.0010  <0.0010 <0.001  <0.001 <0.001 <0.001  <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L 250  8.74  8.74  6.89  7.25  6.61  7.20  7.13  7.09  6.84  6.78  6.88  6.91 

Tl mg/L 0.000017 <0.00002 0.000020  0.00002  0.00003  0.00002  0.00003  0.00003  0.00003  0.00002  0.00002  0.00003  0.00003 

V mg/L 0.84  0.00021  0.00023  0.00023  0.00023  0.00023  0.00025  0.00024  0.00024  0.00023  0.00023  0.00023  0.00023 

Zn mg/L 0.12  0.0007  0.0007  0.0005  0.0007  0.0004  0.0007  0.0006  0.0006  0.0005  0.0005  0.0005  0.0005 

TDS mg/L 500  66.0  57.8  52.9  53.0  52.3  66.5  61.6  59.9  57.7  57.0  57.8  58.0 

NO3 + NO2 mg/L as N -  0.051  0.051  0.049  0.052  0.047  0.047  0.048  0.047  0.046  0.045  0.046  0.046 

All values are for dissolved fraction unless otherwise noted 

        
  Indicates value is greater than the strictest potentially applicable surface water quality standard    

0.001 Predicted concentrations in italicized text indicates no net change from current conditions. For these values, adjustment of model results according to the verification model (based on Baseline conditions) resulted in a negative 
predicted concentration 
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Table 8-23: Post-Closure Predicted Average Annual Chemistry at YP-SR-2  

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
SR-2 (HDR, 2017) 

Predicted 
Baseline 

Chemistry at YP-
SR-2 from 
Existing 

Conditions Model  

Predicted Chemistry at YP-SR-2 for Post-Closure Year 
(EFSFSR downstream of all proposed mining activities after Sugar Creek confluence) 

1 2 5 10 15 20 30 50 75 100 

pH s.u. 6.5 - 9  7.61  7.48  7.65  7.64  7.64  7.80  7.79  7.78  7.79  7.78  7.78  7.78 

Alkalinity mg/L as CaCO3 >20  47.6  48.6  62.7  62.5  60.8  64.6  62.7  62.1  61.5  61.3  61.6  61.6 

Ag mg/L 0.0032 0.00002 0.00002 0.00003 0.00003 0.00002 0.00002 0.00003 0.00002 0.00002 0.00002 0.00002 0.00002 

Al mg/L 0.05  0.016  0.016  0.014  0.014  0.014  0.012  0.012  0.012  0.012  0.012  0.012  0.012 

As mg/L 0.01  0.043  0.046  0.040  0.046  0.034  0.037  0.038  0.038  0.034  0.033  0.035  0.035 

B mg/L 120  0.026  0.029  0.032  0.032  0.028  0.030  0.030  0.030  0.029  0.029  0.029  0.029 

Ba mg/L 2  0.011  0.011  0.013  0.013  0.012  0.011  0.011  0.011  0.010  0.010  0.010  0.010 

Be mg/L 0.004 <0.00002 0.000023 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Ca mg/L -  14.2  15.1  15.9  15.9  15.6  16.2  15.9  15.8  15.7  15.7  15.7  15.7 

Cd mg/L 0.00025 <0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Cl mg/L 230  0.52  0.52  0.30  0.32  0.27  0.74  0.55  0.48  0.42  0.40  0.43  0.43 

Co mg/L - 0.00007 0.00007 0.00006 0.00006 0.00005 0.00012 0.00009 0.00008 0.00007 0.00007 0.00007 0.00007 

Cr mg/L 0.1  0.00021  0.00021  0.00023  0.00023  0.00023  0.00019  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018 

Cu mg/L 0.009  0.00023  0.00023 0.00008 0.00008 0.00006 0.00006 0.00007 0.00007 0.00006 0.00006 0.00006 0.00006 

F mg/L 2  0.29  0.28  0.26  0.26  0.27  0.26  0.26  0.26  0.26  0.26  0.26  0.26 

Fe mg/L 0.3  0.037  0.042  0.028  0.029  0.027  0.168  0.114  0.095  0.079  0.075  0.079  0.081 

Hg mg/L 0.000012  5.7E-06  4.7E-06 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 

K mg/L -  0.84  0.88  1.05  1.05  0.98  1.04  1.02  1.01  0.99  0.98  1.00  1.00 

Mg mg/L -  2.97  3.31  4.82  4.78  4.49  4.81  4.64  4.58  4.51  4.49  4.53  4.52 

Mn mg/L 0.05  0.011  0.013  0.007  0.007  0.007  0.062  0.073  0.074  0.063  0.059  0.064  0.066 

Mo mg/L 0.6  0.00086  0.00093  0.00090  0.00090  0.00089  0.00109  0.00102  0.00099  0.00097  0.00096  0.00097  0.00097 

Na mg/L -  2.30  2.40  2.10  2.20  2.02  2.96  2.62  2.49  2.31  2.27  2.34  2.36 

Ni mg/L 0.052  0.00024  0.00029  0.00033  0.00035  0.00031  0.00032  0.00031  0.00031  0.00029  0.00029  0.00029  0.00030 

P mg/L -  0.035  0.039  0.036  0.036  0.036  0.029  0.028  0.028  0.028  0.028  0.028  0.028 

Pb mg/L 0.0025 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Sb mg/L 0.0052  0.022  0.023  0.016  0.015  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016 

Se mg/L 0.005 <0.001  0.0010  0.00099  0.00099  0.00100  0.00097  0.00098  0.00099  0.00099  0.00099  0.00099  0.00099 

SO4 mg/L 250  9.08  9.08  6.86  7.03  6.53  6.89  6.90  6.87  6.66  6.62  6.71  6.73 

Tl mg/L 0.000017 <0.00002 0.000020  0.00002  0.00003  0.00002  0.00003  0.00003  0.00003  0.00002  0.00002  0.00002  0.00002 

V mg/L 0.84  0.00020  0.00021  0.00024  0.00024  0.00024  0.00025  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024 

Zn mg/L 0.12  0.0007  0.0007 0.0005 0.0006 0.0003 0.0005 0.0005 0.0004 0.0003 0.0003 0.0004 0.0004 

TDS mg/L 500  66.5  66.5  53.3  53.3  51.0  58.5  55.7  54.7  53.3  52.9  53.5  53.6 

NO3 + NO2 mg/L as N -  0.053  0.060  0.102  0.103  0.097  0.095  0.095  0.095  0.094  0.094  0.095  0.095 

All values are for dissolved fraction unless otherwise noted 

        
  Indicates value is greater than the strictest potentially applicable surface water quality standard   

0.001 Predicted concentrations in italicized text indicates no net change from current conditions. For these values, adjustment of model results according to the verification model (based on Baseline conditions) 
resulted in a negative predicted concentration 
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Figure 8-22: Post-Closure Predicted Annual Average Chemistry at YP-T-27 for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-23: Post-Closure Predicted Annual Average Chemistry at YP-T-27 for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-24: Post-Closure Predicted Annual Average Chemistry at YP-T-22 for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-25: Post-Closure Predicted Annual Average Chemistry at YP-T-22 for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-26: Post-Closure Predicted Annual Average Chemistry at YP-SR-10 for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-27: Post-Closure Predicted Annual Average Chemistry at YP-SR-10 for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-28: Post-Closure Predicted Annual Average Chemistry at YP-SR-8 for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-29: Post-Closure Predicted Annual Average Chemistry at YP-SR-8 for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-30: Post-Closure Predicted Annual Average Chemistry at YP-T-11 for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-31: Post-Closure Predicted Annual Average Chemistry at YP-T-11 for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-32: Post-Closure Predicted Annual Average Chemistry at YP-SR-6 for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-33: Post-Closure Predicted Annual Average Chemistry at YP-SR-6 for Key Constituents of Interest (Hg, Mn, Al, Fe)  
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Figure 8-34: Post-Closure Predicted Annual Average Chemistry at YP-T-6 for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-35: Post-Closure Predicted Annual Average Chemistry at YP-T-6 for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-36: Post-Closure Predicted Annual Average Chemistry at YP-T-1 for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-37: Post-Closure Predicted Annual Average Chemistry at YP-T-1 for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-38: Post-Closure Predicted Annual Average Chemistry at YP-SR-4 for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-39: Post-Closure Predicted Annual Average Chemistry at YP-SR-4 for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-40: Post-Closure Predicted Annual Average Chemistry at YP-SR-2 for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-41: Post-Closure Predicted Annual Average Chemistry at YP-SR-2 for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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8.5 Seasonal Variations in Surface Water Quality  

The SWWC predictions presented in Section 8.4 represent annual average predicted chemistry for 
each year of operations and for selected post-closure years (1, 2, 5, 10, 15, 20, 30, 50, 75 and 100 
years). However, in-stream water quality at the prediction nodes is expected to vary around the 
annual average concentrations throughout each year, primarily as a function of streamflow. 
Seasonal surface water concentrations are largely influenced by the seasonal pattern of spring 
snowmelt/runoff and fall/winter baseflow.  

Baseline surface water quality monitoring data from 2012 through 2017 have been used to develop 
Seasonal Adjustment Factors (SAFs) that have been applied to the annual average chemistry 
predictions to understand seasonal variations in surface water quality at each node. 

8.5.1 Methodology 

Seasonal adjustment factors (SAFs) have been developed for each prediction node by examining 
existing baseline surface water quality data as well as streamflows measured at U.S. Geological 
Survey (USGS) gages. The SAFs are a series of 12 coefficients (one for each month) that, when 
multiplied by a predicted annual average concentration, produce estimates of the concentrations that 
would occur in each month. The SAFs were developed from baseline water quality data collected 
between 2012 and 2016 and presented in the HDR Surface Water Quality Baseline report (HDR, 
2017) and BC Water Resources Summary Report (BC, 2017), as well as monitoring data collected in 
2017 (MGII, 2018). SAFs were developed for each of the 33 constituents and 10 prediction nodes 
evaluated by the SWWC model. For each node evaluated in the SWWC analysis, the magnitude and 
timing of maximum and minimum concentrations were determined for each year. SAFs were 
calculated for each month to allow conversion of the flow-weighted annual average concentrations 
presented in Section 8.4 into representative monthly concentrations. Full details of the methodology 
used to develop the SAFs are provided in Appendix C. 

The seasonal variability in the baseline dataset is expected to reasonably approximate seasonal 
variability during the mining operations and post-closure periods because the Project will not 
fundamentally alter the basic hydrologic processes in the watershed. Under existing conditions, 
water quality in streams is influenced by three primary water quality inputs: (i) runoff/baseflow from 
undisturbed, unmineralized areas; (ii) runoff/baseflow from undisturbed mineralized areas; and (iii) 
runoff/baseflow from legacy mining facilities. The seasonal pattern of in-stream concentrations is 
driven by the seasonal pattern of precipitation/snowmelt interacting with the various source areas. 
During mining operations and in the post closure period, the only difference is the precise number 
and configuration of undisturbed areas, reclaimed areas/facilities, and remaining legacy mining 
facilities that are contributing to runoff/baseflow. Thus, while mining operations and closure will affect 
average water quality in the streams, the seasonal pattern around the average will remain roughly 
the same. 

The SAFs are based on existing baseline water quality data and measured streamflows. Application 
of the SAFs to future water quality predictions will only be accurate to the extent that future 
streamflows and seasonal water quality fluctuations are similar to existing conditions. The 
assumption is reasonable because the Project will not fundamentally alter the basic hydrologic 
processes in the watershed. Seasonal flows will be driven by the pattern of spring snowmelt/runoff 
and fall/winter baseflow, and the only difference in water quality inputs will be the precise number 
and configuration of undisturbed areas, reclaimed areas/facilities, and remaining legacy mining 
facilities that are contributing to runoff/baseflow. Thus, while mining operations and closure will affect 
average water quality in the streams, the seasonal pattern around the average will remain roughly 
the same. 
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8.5.2 Results 

The full results of the seasonality analysis are presented in Appendix D, which includes monthly 
predicted surface water chemistry at the 10 nodes for each year of operations and for selected post-
closure steps (1, 2, 5, 10, 15, 20, 30, 50, 75 and 100 years). A summary is provided in Table 8-24 to 
Table 8-33, which show the predicted range of chemistry (minimum, maximum and average) for 
each node during operations and post-closure based on the results of the seasonality analysis. In 
addition, the tables list the months during which the minimum and maximum concentrations can be 
expected for each parameter, based on patterns of runoff and snowmelt.  

Figure 8-42 through Figure 8-61 show seasonal variations in the key constituents of interest (arsenic, 
antimony, sulfate, pH, mercury, manganese, iron and aluminum) for each node during the 
operational period. The figures show predicted chemistry compared to the strictest potentially 
applicable water quality standard in addition to the average, minimum and maximum measured 
baseline chemistry at each node from the surface water quality baseline data (HDR, 2017). Figure 
8-62 through Figure 8-81 show seasonal variation in the key constituents of interest during specific 
timeframes during the post-closure period (years 1, 2, 5, 10, 15, 20, 30, 50, 75 and 100). These 
figures do not provide a continuous 100-year period. However, seasonal variations for post-closure 
years 1, 2, 5, 10, 15, 20, 30, 50, 75 and 100 are tabulated in Appendix D. 

The results show that concentrations are typically inversely related to flow for many constituents, 
with the lowest concentrations typically predicted to occur during spring runoff (around June) and the 
highest concentrations typically predicted to occur during January to April during periods of low base 
flows. The main exception is mercury, which typically reaches its maximum concentration in April 
and then decreases during the spring runoff period and summer months. Constituents that are 
predicted to exhibit the greatest seasonal variability are alkalinity, aluminum, arsenic, antimony, 
barium, chloride, calcium, cobalt, iron, mercury, magnesium, manganese, molybdenum, sulfate, TDS 
and zinc. Conversely, a number of constituents are predicted to exhibit negligible (<10%) seasonal 
variation, including pH, beryllium, boron, cadmium, chromium, fluoride, lead, nitrate + nitrite, 
phosphorus, selenium, silver and thallium. Concentrations of these constituents are expected to 
remain relatively consistent at each node throughout the year.  

Seasonal variations are most pronounced in Meadow Creek (YP-T-22 and YP-T-27) and the 
EFSFSR (YP-SR-10, YP-SR-8, YP-SR-6, YP-SR-4, YP-SR-2), and least pronounced in West End 
Creek (YP-T-6), where many constituents show less than 10% variation.  

For the operational period, predicted monthly concentrations of the key constituents of interest at 
each node are below the strictest surface water standard and within (or less than) the range 
observed in the baseline dataset (HDR, 2017). The exceptions to this include:.  

 Manganese is predicted to be occasionally elevated above the maximum concentration 
observed in the baseline dataset during short seasonal periods at YP-SR-8 and YP-SR-6, and 
iron is occasionally elevated above the maximum baseline concentration at YP-T-11 and YP-T-1. 
Although these constituent are occasionally above baseline maximum concentrations, they are 
all below the strictest potentially applicable surface water quality standard for the entire 
operational period. 

 Arsenic and antimony are elevated above the strictest surface water standard at several nodes, 
but in all cases these constituents are below the maximum baseline concentrations at each 
node.  

For the post-closure period, the predicted monthly constituent concentrations are below the strictest 
surface water standard and within (or less than) the range observed in the baseline dataset. 
Exceptions to this include: 

 From post-closure year 10 onwards, iron and manganese concentrations in Meadow Creek (YP-
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T-22) and downgradient nodes in the EFSFSR (YP-SR-10, YP-SR-8, YP-SR-6, YP-SR-4, YP-
SR-2) are above the strictest surface water standard and the maximum concentration observed 
in the baseline dataset. This relates to routing Meadow Creek through the Hangar Flats pit, 
which results in a flow-through pit lake that contributes to downgradient surface water. 

 Post-closure concentrations of arsenic and mercury in Fiddle Creek (YP-T-11) are above the 
strictest surface water standard and the maximum concentration observed in the baseline 
dataset. Sulfate, manganese and iron at YP-T-11 are also predicted to exceed the maximum 
concentration observed in the baseline dataset, but are below the strictest surface water quality 
standard. This relates to toe seepage from Fiddle DRSF, which under the Proposed Action will 
report to Fiddle Creek post-closure. 

 Concentrations of arsenic at YP-SR-6, YP-SR-4 and YP-SR-2 in the EFSFSR downgradient of 
Fiddle Creek are above the strictest surface water standard and marginally above the range 
observed in the baseline dataset for post-closure year 2 only. This relates to toe seepage from 
Fiddle DRSF, which under the Proposed Action reports to Fiddle Creek and ultimately reaches 
the EFSFSR. This is compounded by post-closure year 2 being a low precipitation year 
(meaning baseflows in the EFSFSR are lower), and predicted arsenic concentrations are 
predicted to be within the baseline dataset range for all other post-closure years. 

Importantly, concentrations of all constituents at the most downgradient node in the Project area 
(YP-SR-2) are within the range observed in the baseline dataset (HDR, 2017) during operations and 
from post-closure year 2 onwards. The exceptions to this are iron and manganese that are above the 
baseline range under post-closure conditions.
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Table 8-24: Summary of Seasonality Analysis for YP-T-27 

Parameter Units 

Strictest 
Potentially 

Applicable Surface 
Water Quality 

Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
T-27 (HDR, 2017) 

Minimum 
Measured 
Baseline 

Chemistry at YP-
T-27 (HDR, 2017) 

Maximum 
Measured 
Baseline 

Chemistry at YP-
T-27 (HDR, 2017) 

Predicted Operational 
Concentrations 

Predicted Post-Closure 
Concentrations Predicted 

Minimum 
Month 

Predicted 
Maximum 

Month Average Minimum Maximum Average1 Minimum1 Maximum1 

pH s.u. 6.5 - 9  7.39  6.43  8.39  7.23  6.94  7.88  7.23  6.94  7.88 June March 

Alkalinity mg/L as CaCO3 >20  38.2  20.7  58.0  31.9  25.1  54.2  31.8  25.1  53.8 June March 

Ag mg/L  0.0032 0.00002 <0.00002 0.00004 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 N/A N/A 

Al mg/L  0.050  0.013  0.004  0.025  0.015  0.0066  0.018  0.015  0.0066  0.018 January May 

As mg/L  0.010  0.033  0.012  0.052  0.0026  0.00068  0.0096  0.0012  0.00068  0.0021 June August 

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025 N/A N/A 

Ba mg/L  2.00  0.005  0.003  0.007  0.0040  0.0034  0.0058  0.0040  0.0034  0.0056 April July 

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 N/A N/A 

Ca mg/L -  11.3  5.70  15.0  8.31  6.35  13.6  8.25  6.35  13.4 May December 

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 N/A N/A 

Cl mg/L  230  1.22  0.25  2.35  0.42  0.065  1.51  0.38  0.065  1.21 June February 

Co mg/L - 0.00012 0.00005 0.00021 0.00003 0.00002 0.00006 0.00002 0.00002 0.00004 April January 

Cr mg/L  0.10  0.00022 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021 N/A N/A 

Cu mg/L  0.0090  0.00024 <0.0001  0.00070  0.00022  0.00012  0.00040  0.00022  0.00012  0.00040 August April 

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29 N/A N/A 

Fe mg/L  0.30  0.063 <0.02  0.124  0.026  0.0071  0.10  0.022  0.0071  0.065 June August 

Hg mg/L  1.2E-05  1.5E-06  6.0E-07  3.8E-06  1.3E-06  4.6E-07  1.9E-06  1.3E-06  4.6E-07  1.9E-06 January April 

K mg/L -  0.87  0.51  1.08  0.67  0.56  0.93  0.67  0.56  0.91 June September 

Mg mg/L -  2.10  0.98  2.92  1.40  0.96  2.44  1.39  0.96  2.37 June January 

Mn mg/L  0.050  0.025  0.005  0.043  0.0026  0.00065  0.012  0.0017  0.00065  0.0048 May August 

Mo mg/L  0.60  0.00094  0.00052  0.00126  0.00087  0.00070  0.0014  0.00087  0.00070  0.0013 April July 

Na mg/L -  2.43  1.52  3.12  1.84  1.46  2.70  1.83  1.46  2.65 June December 

Ni mg/L  0.052  0.00023 <0.0002  0.00040  0.00022  0.00012  0.00042  0.00022  0.00012  0.00041 December January 

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036 N/A N/A 

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 N/A N/A 

Sb mg/L  0.0052  0.0060  0.0020  0.0169  0.00051  0.00015  0.0022  0.00032  0.00015  0.00082 June April 

Se mg/L  0.0050 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 N/A N/A 

SO4 mg/L  250  5.72  2.41  11.60  2.79  1.64  5.34  2.73  1.64  5.02 June December 

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 N/A N/A 

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00022  0.00014  0.00033  0.00022  0.00014  0.00033 December July 

Zn mg/L  0.12  0.00071 <0.0005  0.00280  0.0011  0.00048  0.0017  0.0011  0.00048  0.0017 March June 

TDS mg/L  500  56.2  10.5  86.0  44.4  31.8  68.6  44.1  31.8  67.5 May September 

NO3 + NO2 mg/L as N -  0.053 <0.05  0.091  0.052  0.052  0.052  0.052  0.052  0.052 N/A N/A 

All values are for dissolved fraction unless otherwise noted   

        
   Indicates value is greater than the strictest potentially applicable surface water quality standard   

1  Represents average, minimum and maximum of post-closure years 1, 2, 5, 10, 15, 20, 30, 50, 75 and 100   
N/A Not applicable. Parameter not affected by seasonal variation     
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Table 8-25: Summary of Seasonality Analysis for YP-T-22 

Parameter Units 

Strictest 
Potentially 

Applicable Surface 
Water Quality 

Standard 

Average Baseline 
Chemistry at YP-
T-22 (HDR, 2017) 

Minimum 
Measured 
Baseline 

Chemistry at YP-
T-22 (HDR, 2017) 

Maximum 
Measured 
Baseline 

Chemistry at YP-
T-22 (HDR, 2017) 

Predicted Operational 
Concentrations 

Predicted Post-Closure 
Concentrations Predicted 

Minimum 
Month 

Predicted 
Maximum 

Month Average Minimum Maximum Average1 Minimum1 Maximum1 

pH s.u. 6.5 - 9  7.44  6.57  8.33  7.23  6.72  7.74  7.84  6.87  8.64 June April 

Alkalinity mg/L as CaCO3 >20  39.7  21.9  65.0  31.9  25.1  56.0  43.9  29.7  97.3 May March 

Ag mg/L  0.0032 0.00002 <0.00002 0.00004 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 N/A N/A 

Al mg/L  0.050  0.014  0.004  0.058  0.015  0.0011  0.020  0.0072  0.00031  0.017 March May 

As mg/L  0.010  0.033  0.014  0.052  0.0031  0.00066  0.012  0.0078  0.0025  0.027 June August 

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.028  0.024  0.032 N/A N/A 

Ba mg/L  2.00  0.007  0.004  0.009  0.0040  0.0034  0.0058  0.0039  0.0014  0.013 April July 

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 January January 

Ca mg/L -  11.1  5.82  14.4  8.32  6.44  13.1  10.6  7.21  19.5 May December 

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 N/A N/A 

Cl mg/L  230  0.99  0.23  1.78  0.99  0.22  3.13  0.87  0.11  5.67 June February 

Co mg/L - 0.00010 0.00005 0.00020 0.00010 0.00008 0.00017 0.00010 0.00008 0.00017 April January 

Cr mg/L  0.10  0.00025 <0.0002  0.00130 0.00021 0.00021 0.00021 0.00009 0.00003 0.00022 N/A N/A 

Cu mg/L  0.0090  0.00027 <0.0001  0.00100  0.00022  0.00013  0.00032  0.00024  0.00014  0.00036 July April 

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.27  0.26  0.28 N/A N/A 

Fe mg/L  0.30  0.071  0.021  0.149  0.010  0.0018  0.060  0.20  0.0033  1.46 May March 

Hg mg/L  1.2E-05  1.7E-06  7.0E-07  4.0E-06  1.3E-06  7.0E-07  1.8E-06  3.6E-06  9.6E-07  9.7E-06 August April 

K mg/L -  0.84  0.53  1.10  0.67  0.53  0.90  0.77  0.54  1.26 June April 

Mg mg/L -  2.15  1.05  3.05  1.41  1.00  2.41  2.33  1.32  5.77 June February 

Mn mg/L  0.050  0.022  0.006  0.039  0.0028  0.00091  0.0099  0.16  0.0018  0.55 May March 

Mo mg/L  0.60  0.00088  0.00052  0.00117  0.00087  0.00072  0.0013  0.0011  0.00061  0.0023 April July 

Na mg/L -  2.42  1.55  3.12  1.84  1.46  2.61  3.21  1.58  7.90 June February 

Ni mg/L  0.052  0.00027 <0.0002  0.00070  0.00022  0.00012  0.00038  0.00030  0.00015  0.00062 December January 

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.015  0.0049  0.036 N/A N/A 

Pb mg/L  0.0025 0.000021 <0.00002 0.000040  8.5E-06  8.5E-06  8.5E-06  2.1E-05  2.1E-05  2.1E-05 N/A N/A 

Sb mg/L  0.0052  0.0078  0.0024  0.0358  0.00051  0.00011  0.0027  0.00035  5.7E-05  0.0024 July April 

Se mg/L  0.0050 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 N/A N/A 

SO4 mg/L  250  4.97  2.26  9.36  2.82  1.64  5.17  2.88  1.38  6.24 June December 

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.00003 0.00002 0.00003 N/A N/A 

V mg/L  0.84  0.00025 <0.0002  0.00031  0.00022  0.00010  0.00030  0.00027  0.00012  0.00040 December July 

Zn mg/L  0.12  0.00066 <0.0005  0.00330  0.00028  0.00018  0.00049  0.00033  4.3E-05  0.0015 February April 

TDS mg/L  500  54.8  29.0  79.0  44.4  36.6  64.5  65.6  45.3  123 June December 

NO3 + NO2 mg/L as N -  0.052 <0.05  0.095  0.052  0.052  0.052  0.051  0.051  0.053 N/A N/A 

All values are for dissolved fraction unless otherwise noted   

        
   Indicates value is greater than the strictest potentially applicable surface water quality standard   

1  Represents average, minimum and maximum of post-closure years 1, 2, 5, 10, 15, 20, 30, 50, 75 and 100   
N/A Not applicable. Parameter not affected by seasonal variation     
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Table 8-26: Summary of Seasonality Analysis for YP-SR-10 

Parameter Units 

Strictest 
Potentially 

Applicable Surface 
Water Quality 

Standard 

Average Baseline 
Chemistry at YP-

SR-10 (HDR, 
2017) 

Minimum 
Measured 
Baseline 

Chemistry at YP-
SR-10 (HDR, 

2017) 

Maximum 
Measured 
Baseline 

Chemistry at YP-
SR-10 (HDR, 

2017) 

Predicted Operational 
Concentrations 

Predicted Post-Closure 
Concentrations 

Predicted 
Minimum 

Month 

Predicted 
Maximum 

Month Average Minimum Maximum Average1 Minimum1 Maximum1 

pH s.u. 6.5 - 9  7.40  6.57  8.11  7.35  7.13  7.80  7.67  7.22  8.25 June February 

Alkalinity mg/L as CaCO3 >20  39.3  22.1  72.0  36.2  27.8  57.6  42.2  30.4  74.7 June January 

Ag mg/L  0.0032 0.00002 <0.00002 0.00004 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 N/A N/A 

Al mg/L  0.050  0.010  0.003  0.018  0.0089  0.00068  0.012  0.0046  0.00027  0.011 March June 

As mg/L  0.010  0.024  0.009  0.041  0.0069  0.0033  0.015  0.0093  0.0044  0.023 June April 

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.027  0.025  0.029 N/A N/A 

Ba mg/L  2.00  0.009  0.006  0.011  0.0079  0.0062  0.012  0.0076  0.0053  0.015 April July 

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 N/A N/A 

Ca mg/L -  10.2  5.4  13.6  8.84  6.72  14.1  9.95  7.12  17.1 June December 

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 N/A N/A 

Cl mg/L  230  0.67 <0.2  1.13  0.16  0.041  0.55  0.48  0.047  3.32 May February 

Co mg/L - 0.00007 0.00003 0.00012 0.00001 0.00001 0.00003 0.00006 0.00001 0.00024 April January 

Cr mg/L  0.10  0.00024 <0.0002  0.00080  0.00021  0.00021  0.00021  0.00015  0.00012  0.00021 N/A N/A 

Cu mg/L  0.0090  0.00024 <0.0001  0.00050  0.00023  0.00012  0.00041  0.00023  0.00012  0.00042 August April 

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.29  0.28  0.27  0.28 N/A N/A 

Fe mg/L  0.30  0.039 <0.02  0.067  0.015  0.0024  0.049  0.12  0.0029  0.68 June March 

Hg mg/L  1.2E-05  2.4E-06 <0.000001  4.9E-06  2.1E-06  1.1E-06  2.9E-06  3.3E-06  1.3E-06  6.7E-06 January April 

K mg/L -  0.78  0.49  1.09  0.71  0.56  0.94  0.76  0.57  1.09 June March 

Mg mg/L -  2.23  1.13  2.99  1.92  1.33  3.32  2.38  1.51  4.82 June February 

Mn mg/L  0.050  0.013  0.003  0.021  0.0022  0.00067  0.0071  0.086  0.00092  0.31 May March 

Mo mg/L  0.60  0.00089  0.00061  0.00108  0.00089  0.00077  0.0012  0.00099  0.00072  0.0016 April January 

Na mg/L -  2.12  1.32  2.70  1.82  1.44  2.52  2.51  1.49  5.15 June December 

Ni mg/L  0.052  0.00023 <0.0002  0.00050  0.00023  0.00021  0.00035  0.00027  0.00023  0.00045 April January 

P mg/L -  0.035 <0.02  0.043  0.035  0.035  0.035  0.024  0.019  0.035 N/A N/A 

Pb mg/L  0.0025 0.00002 <0.00002 0.00004 0.00002 0.00001 0.00002 0.00001 0.00001 0.00002 N/A N/A 

Sb mg/L  0.0052  0.012  0.004  0.047  0.0087  0.0036  0.021  0.0086  0.0035  0.021 June April 

Se mg/L  0.0050 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 N/A N/A 

SO4 mg/L  250  4.03  1.82  6.87  2.42  1.39  4.61  2.43  1.26  5.05 June December 

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.00002 0.00002 0.00003 N/A N/A 

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00022  0.00018  0.00039  0.00024  0.00019  0.00045 April July 

Zn mg/L  0.12  0.00063 <0.0005  0.00130  0.00051  0.00031  0.00088  0.00054  0.00027  0.0013 July December 

TDS mg/L  500  51.9  20.5  101  46.2  36.6  70.2  56.7  40.4  100 May October 

NO3 + NO2 mg/L as N -  0.050 <0.05  0.063  0.056  0.054  0.059  0.055  0.054  0.057 N/A N/A 

All values are for dissolved fraction unless otherwise noted   

        
   Indicates value is greater than the strictest potentially applicable surface water quality standard   

1  Represents average, minimum and maximum of post-closure years 1, 2, 5, 10, 15, 20, 30, 50, 75 and 100   
N/A Not applicable. Parameter not affected by seasonal variation     
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Table 8-27: Summary of Seasonality Analysis for YP-SR-8 

Parameter Units 

Strictest 
Potentially 

Applicable Surface 
Water Quality 

Standard 

Average Baseline 
Chemistry at YP-
SR-8 (HDR, 2017) 

Minimum 
Measured 
Baseline 

Chemistry at YP-
SR-8 (HDR, 2017) 

Maximum 
Measured 
Baseline 

Chemistry at YP-
SR-8 (HDR, 2017) 

Predicted Operational 
Concentrations 

Predicted Post-Closure 
Concentrations Predicted 

Minimum 
Month 

Predicted 
Maximum 

Month Average Minimum Maximum Average1 Minimum1 Maximum1 

pH s.u. 6.5 - 9  7.48  6.60  8.49  7.35  6.97  7.80  7.65  7.06  8.23 June April 

Alkalinity mg/L as CaCO3 >20  43.0  20.4  86.8  37.6  26.9  72.8  43.8  29.7  91.4 June March 

Ag mg/L  0.0032 0.00002 <0.00002 0.00004 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 N/A N/A 

Al mg/L  0.050  0.010  0.003  0.026  0.0089  0.00059  0.015  0.0047  0.00025  0.013 March April 

As mg/L  0.010  0.028  0.012  0.049  0.010  0.0052  0.022  0.013  0.0068  0.030 June April 

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.026  0.025  0.028 N/A N/A 

Ba mg/L  2.00  0.010  0.006  0.012  0.0084  0.0063  0.014  0.0083  0.0056  0.017 April January 

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 N/A N/A 

Ca mg/L -  11.3  5.74  14.7  9.23  6.51  15.5  10.4  6.99  18.2 June March 

Cd mg/L  0.00025 0.00003 <0.00002 0.00027 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 N/A N/A 

Cl mg/L  230  0.73  0.21  1.17  0.18  0.039  0.56  0.50  0.047  2.85 June February 

Co mg/L - 0.00011 0.00004 0.00022 0.00005 0.00004 0.00012 0.00010 0.00004 0.00037 April January 

Cr mg/L  0.10  0.00022 <0.0002  0.00050  0.00021  0.00021  0.00022  0.00015  0.00012  0.00022 N/A N/A 

Cu mg/L  0.0090  0.00032  0.00010  0.00260  0.00024  0.00012  0.00045  0.00025  0.00013  0.00048 September April 

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.27  0.28 N/A N/A 

Fe mg/L  0.30  0.034 <0.02  0.055  0.0046  0.00062  0.021  0.10  0.0017  0.53 June September 

Hg mg/L  1.2E-05  2.5E-06 <0.000001  5.0E-06  2.1E-06  1.1E-06  3.5E-06  3.3E-06  1.3E-06  7.7E-06 January April 

K mg/L -  0.82  0.53  1.09  0.73  0.54  1.04  0.79  0.55  1.19 June March 

Mg mg/L -  2.52  1.18  3.61  2.04  1.30  3.78  2.52  1.50  5.20 June February 

Mn mg/L  0.050  0.011  0.004  0.019  0.011  0.0054  0.024  0.082  0.00052  0.29 May March 

Mo mg/L  0.60  0.00086  0.00055  0.00104  0.00095  0.00081  0.0013  0.0011  0.00079  0.0017 April July 

Na mg/L -  2.35  1.41  2.99  2.05  1.50  3.30  2.80  1.64  5.86 June March 

Ni mg/L  0.052  0.00021 <0.0002  0.00030  0.00017  0.00012  0.00036  0.00024  0.00016  0.00048 July January 

P mg/L -  0.034 <0.02  0.043  0.035  0.035  0.036  0.025  0.020  0.035 N/A N/A 

Pb mg/L  0.0025 0.00002 <0.00002 0.00006 0.00002 0.00002 0.00002 0.00001 0.00001 0.00002 N/A N/A 

Sb mg/L  0.0052  0.017  0.006  0.062  0.013  0.0051  0.039  0.014  0.0051  0.041 June April 

Se mg/L  0.0050 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 N/A N/A 

SO4 mg/L  250  6.67 <0.2  17.5  5.09  2.45  10.4  5.26  2.46  10.6 June March 

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.00002 0.00002 0.00003 N/A N/A 

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00022  0.00013  0.00027  0.00024  0.00014  0.00031 December July 

Zn mg/L  0.12  0.00070 <0.0005  0.00270  0.00062  0.00031  0.0017  0.00069  0.00031  0.0022 June January 

TDS mg/L  500  59.4  24.0  96.0  48.6  37.6  75.0  59.3  42.2  102 May October 

NO3 + NO2 mg/L as N -  0.052 <0.05  0.080  0.058  0.056  0.063  0.058  0.056  0.063 N/A N/A 

All values are for dissolved fraction unless otherwise noted   

        
   Indicates value is greater than the strictest potentially applicable surface water quality standard   

1  Represents average, minimum and maximum of post-closure years 1, 2, 5, 10, 15, 20, 30, 50, 75 and 100   
N/A Not applicable. Parameter not affected by seasonal variation     

 



SRK Consulting 
Stibnite Gold Project Proposed Action SWCC Model      Page 230 
 

RG/AP/RB  Stibnite_Proposed_Action_SWWC_Modeling_Report_200900_07_RW_20180730          July 2018 

Table 8-28: Summary of Seasonality Analysis for YP-T-11 

Parameter Units 

Strictest 
Potentially 

Applicable Surface 
Water Quality 

Standard 

Average Baseline 
Chemistry at YP-
T-11 (HDR, 2017) 

Minimum 
Measured 
Baseline 

Chemistry at YP-
T-11 (HDR, 2017) 

Maximum 
Measured 
Baseline 

Chemistry at YP-
T-11 (HDR, 2017) 

Predicted Operational 
Concentrations 

Predicted Post-Closure 
Concentrations Predicted 

Minimum 
Month 

Predicted 
Maximum 

Month Average Minimum Maximum Average1 Minimum1 Maximum1 

pH s.u. 6.5 - 9  7.19  6.30  7.87  7.19  6.83  7.84  7.45  6.99  8.34 June April 

Alkalinity mg/L as CaCO3 >20  25.3  9.40  66.1  25.3  15.4  46.5  27.5  15.9  57.4 June January 

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.00005 0.00004 0.00007 N/A N/A 

Al mg/L  0.050  0.017  0.004  0.046  0.017  0.0058  0.033  0.010  0.0026  0.022 August March 

As mg/L  0.010  0.002  0.001  0.003  0.0016  0.00064  0.0023  0.33  0.100  0.79 June September 

B mg/L  120  0.027 <0.02  0.050  0.027  0.027  0.027  0.079  0.066  0.12 N/A N/A 

Ba mg/L  2.00  0.012  0.007  0.016  0.012  0.0099  0.018  0.0047  0.0025  0.0081 May January 

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 N/A N/A 

Ca mg/L -  5.60  2.50  7.97  5.60  3.64  9.52  5.77  3.71  10.1 June March 

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.00003 0.00003 0.00004 N/A N/A 

Cl mg/L  230  0.39 <0.2  0.89  0.39  0.38  0.53  0.39  0.37  0.55 January December 

Co mg/L - 0.00002 <0.00002 0.00004  2.2E-05  1.4E-05  2.5E-05  0.00024  0.00012  0.00044 April January 

Cr mg/L  0.10  0.00026 <0.0002  0.00200  0.00026  0.00026  0.00026  0.00014 0.00009  0.00017 N/A N/A 

Cu mg/L  0.0090  0.00021 <0.0001  0.00060  0.00021  9.3E-05  0.00032  0.00030  0.00013  0.00048 July October 

F mg/L  2.00  0.28 <0.2  0.40  0.28  0.28  0.28  0.25  0.24  0.25 N/A N/A 

Fe mg/L  0.30  0.023 <0.01  0.043  0.023  0.0098  0.045  0.034  0.012  0.083 January April 

Hg mg/L  1.2E-05  1.9E-06  8.0E-07  4.2E-06  1.9E-06  6.2E-07  2.5E-06  6.2E-05  1.5E-05  0.00014 September May 

K mg/L -  0.55  0.32  0.72  0.55  0.41  0.71  1.40  0.90  2.62 June September 

Mg mg/L -  0.73  0.31  1.04  0.73  0.45  1.28  2.37  1.18  6.29 June March 

Mn mg/L  0.050  0.002  0.001  0.005  0.0019  0.0019  0.0019  0.0061  0.0054  0.0072 N/A N/A 

Mo mg/L  0.60  0.00011 <0.00005  0.00016  0.00011  9.4E-05  0.00017  0.00016  0.00012  0.00027 May January 

Na mg/L -  2.20  1.31  2.97  2.20  1.67  3.19  3.01  2.09  5.22 June March 

Ni mg/L  0.052  0.00021 <0.0002  0.00038  0.00021  0.00020  0.00026  0.00019  0.00017  0.00024 April January 

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.038  0.037  0.039 N/A N/A 

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 N/A N/A 

Sb mg/L  0.0052  0.0006  0.0002  0.0011 0.00056 0.00029 0.00087 0.00015 0.00007 0.00026 June April 

Se mg/L  0.0050 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 N/A N/A 

SO4 mg/L  250  1.70  0.67  2.53  1.70  0.94  2.99  7.96  3.51  22.7 June March 

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.00012 0.00009 0.00020 N/A N/A 

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00021  0.00021  0.00021  0.00028  0.00026  0.00031 N/A N/A 

Zn mg/L  0.12  0.00061 <0.0005  0.00170  0.00061  0.00039  0.0012  0.0024  0.0013  0.0074 April September 

TDS mg/L  500  36.5  8.00  59.0  36.5  31.8  52.6  50.3  40.3  88.3 December September 

NO3 + NO2 mg/L as N -  0.053 <0.05  0.082  0.053  0.053  0.053  0.056  0.054  0.060 N/A N/A 

All values are for dissolved fraction unless otherwise noted   

        
   Indicates value is greater than the strictest potentially applicable surface water quality standard   

1  Represents average, minimum and maximum of post-closure years 1, 2, 5, 10, 15, 20, 30, 50, 75 and 100   
N/A Not applicable. Parameter not affected by seasonal variation     
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Table 8-29: Summary of Seasonality Analysis for YP-SR-6 

Parameter Units 

Strictest 
Potentially 

Applicable Surface 
Water Quality 

Standard 

Average Baseline 
Chemistry at YP-
SR-6 (HDR, 2017) 

Minimum 
Measured 
Baseline 

Chemistry at YP-
SR-6 (HDR, 2017) 

Maximum 
Measured 
Baseline 

Chemistry at YP-
SR-6 (HDR, 2017) 

Predicted Operational 
Concentrations 

Predicted Post-Closure 
Concentrations Predicted 

Minimum 
Month 

Predicted 
Maximum 

Month Average Minimum Maximum Average1 Minimum1 Maximum1 

pH s.u. 6.5 - 9  7.38  6.36  8.53  7.34  7.04  7.86  7.65  7.14  8.30 June February 

Alkalinity mg/L as CaCO3 >20  40.9  21.5  70.0  37.1  26.7  71.3  43.3  29.7  89.3 June March 

Ag mg/L  0.0032 0.00002 <0.00002 0.00004 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 N/A N/A 

Al mg/L  0.050  0.011  0.003  0.041  0.0092  0.00061  0.013  0.0049  0.00026  0.010 March April 

As mg/L  0.010  0.030  0.013  0.041  0.010  0.0049  0.019  0.024  0.010  0.068 June April 

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.028  0.026  0.030 N/A N/A 

Ba mg/L  2.00  0.010  0.005  0.013  0.0086  0.0065  0.015  0.0082  0.0055  0.017 April January 

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 N/A N/A 

Ca mg/L -  11.3  5.66  14.5  9.07  6.25  15.5  10.2  6.81  18.2 June March 

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002  2.1E-05  2.1E-05  2.2E-05 N/A N/A 

Cl mg/L  230  0.68  0.23  1.07  0.19  0.043  0.56  0.50  0.050  2.73 June February 

Co mg/L - 0.00010 0.00004 0.00018 0.00005 0.00004 0.00012 0.00011 0.00005 0.00037 April January 

Cr mg/L  0.10 <0.0002 <0.0002 <0.0002  0.00022  0.00021  0.00022  0.00015  0.00012  0.00021 N/A N/A 

Cu mg/L  0.0090  0.00023 <0.0001  0.00050  0.00024  0.00014  0.00046  0.00025  0.00014  0.00049 October April 

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.27  0.28 N/A N/A 

Fe mg/L  0.30  0.029 <0.02  0.054  0.0054  0.00063  0.021  0.099  0.0012  0.52 June October 

Hg mg/L  1.2E-05  2.4E-06  1.4E-06  4.6E-06  2.1E-06  1.3E-06  3.2E-06  5.3E-06  2.5E-06  1.2E-05 January April 

K mg/L -  0.82  0.50  1.06  0.73  0.54  1.02  0.81  0.58  1.19 June March 

Mg mg/L -  2.51  1.12  3.57  1.99  1.22  3.75  2.52  1.48  5.23 June February 

Mn mg/L  0.050  0.009  0.004  0.015  0.0090  0.0050  0.017  0.080  0.0050  0.24 May March 

Mo mg/L  0.60  0.00079  0.00049  0.00097  0.00092  0.00075  0.0013  0.0010  0.00075  0.0017 April July 

Na mg/L -  2.33  1.41  2.98  2.06  1.51  3.28  2.81  1.66  5.78 June March 

Ni mg/L  0.052  0.00026 <0.0002  0.00111  0.00023  0.00017  0.00042  0.00029  0.00022  0.00053 April January 

P mg/L -  0.034 <0.02  0.043  0.035  0.035  0.036  0.025  0.021  0.036 N/A N/A 

Pb mg/L  0.0025 0.00002 <0.00002 0.00003 0.00002 0.00002 0.00002 0.00001 0.00001 0.00002 N/A N/A 

Sb mg/L  0.0052  0.019  0.006  0.047  0.013  0.0050  0.031  0.013  0.0053  0.032 June April 

Se mg/L  0.0050 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 N/A N/A 

SO4 mg/L  250  6.33  2.33  10.10  4.94  2.40  10.5  5.36  2.55  11.5 June March 

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.00003 0.00002 0.00003 N/A N/A 

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00022  0.00016  0.00030  0.00024  0.00017  0.00035 January July 

Zn mg/L  0.12  0.00077 <0.0005  0.00300  0.00062  0.00034  0.0010  0.00075  0.00036  0.0013 March September 

TDS mg/L  500  57.3  25.5  99.0  48.1  38.4  72.5  59.1  43.7  98.8 May August 

NO3 + NO2 mg/L as N -  0.052 <0.05  0.066  0.058  0.056  0.062  0.058  0.056  0.063 N/A N/A 

All values are for dissolved fraction unless otherwise noted   

        
   Indicates value is greater than the strictest potentially applicable surface water quality standard   

1  Represents average, minimum and maximum of post-closure years 1, 2, 5, 10, 15, 20, 30, 50, 75 and 100   
N/A Not applicable. Parameter not affected by seasonal variation     
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Table 8-30: Summary of Seasonality Analysis for YP-T-6 

Parameter Units 

Strictest 
Potentially 

Applicable Surface 
Water Quality 

Standard 

Average Baseline 
Chemistry at YP-
T-6 (HDR, 2017) 

Minimum 
Measured 
Baseline 

Chemistry at YP-
T-26 (HDR, 2017) 

Maximum 
Measured 
Baseline 

Chemistry at YP-
T-6 (HDR, 2017) 

Predicted Operational 
Concentrations 

Predicted Post-Closure 
Concentrations Predicted 

Minimum 
Month 

Predicted 
Maximum 

Month Average Minimum Maximum Average1 Minimum1 Maximum1 

pH s.u. 6.5 - 9  8.38  7.58  9.25  8.40  7.89  8.73  8.40  7.89  8.73 September February 

Alkalinity mg/L as CaCO3 >20  122  39.0  154  128  119  145  128  119  145 April July 

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 N/A N/A 

Al mg/L  0.050  0.004 <0.002  0.010  0.0024  0.0018  0.0039  0.0024  0.0018  0.0039 January May 

As mg/L  0.010  0.079  0.045  0.097  0.018  0.016  0.019  0.018  0.016  0.020 July May 

B mg/L  120  0.028 <0.02  0.050  0.020  0.020  0.020  0.020  0.020  0.021 N/A N/A 

Ba mg/L  2.00  0.018  0.015  0.020  0.016  0.014  0.017  0.016  0.014  0.017 January April 

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 N/A N/A 

Ca mg/L -  43.3  26.9  57.0  33.6  28.9  39.0  33.6  28.9  39.0 January May 

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 N/A N/A 

Cl mg/L  230  0.38 <0.2  0.40  0.28  0.23  0.35  0.28  0.23  0.35 January May 

Co mg/L - 0.00005 <0.00002 0.00012 0.00004 0.00001 0.00006 0.00004 0.00001 0.00006 December January 

Cr mg/L  0.10  0.00026 <0.0002  0.00090  0.00030  0.00010  0.00045  0.00030  0.00010  0.00045 July June 

Cu mg/L  0.0090  0.00023 <0.0001  0.00080  0.00032  7.6E-05  0.00050  0.00032  7.6E-05  0.00050 April February 

F mg/L  2.00  0.28 <0.2  0.40  0.20  0.20  0.20  0.20  0.20  0.20 N/A N/A 

Fe mg/L  0.30  0.020 <0.01  0.040  0.025  0.025  0.025  0.025  0.024  0.025 N/A N/A 

Hg mg/L  1.2E-05  4.2E-06  3.2E-06  6.3E-06  6.0E-06  5.1E-06  7.9E-06  6.2E-06  5.1E-06  9.0E-06 February September 

K mg/L -  1.94  1.15  2.43  1.77  1.52  2.00  1.77  1.52  2.00 January May 

Mg mg/L -  17.8  11.1  23.3  12.7  11.5  14.7  12.7  11.5  14.7 January May 

Mn mg/L  0.050  0.002 <0.001  0.005  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010 January January 

Mo mg/L  0.60  0.0017  0.0015  0.0020  0.00097  0.00085  0.0010  0.00097  0.00085  0.0010 July December 

Na mg/L -  1.13  0.63  1.94  0.72  0.64  0.83  0.72  0.64  0.84 August May 

Ni mg/L  0.052  0.00046 <0.0002  0.00080 0.0005 0.0001 0.0006 0.0005 0.0001 0.0006 December January 

P mg/L -  0.035 <0.02  0.080  0.041  0.041  0.041  0.041  0.040  0.041 N/A N/A 

Pb mg/L  0.0025 0.00002 <0.00002 0.00004 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 N/A N/A 

Sb mg/L  0.0052  0.011  0.006  0.013  0.0038  0.0032  0.0041  0.0038  0.0032  0.0041 July May 

Se mg/L  0.0050 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 N/A N/A 

SO4 mg/L  250  55.9  14.5  115  7.89  5.84  11.1  7.89  5.84  11.1 January May 

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 N/A N/A 

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00028  0.00025  0.00034  0.00028  0.00025  0.00034 April January 

Zn mg/L  0.12  0.00063 <0.0005  0.00250  0.00064  0.00040  0.00097  0.00064  0.00040  0.0010 April September 

TDS mg/L  500  211  165  297  131  102  151  131  102  151 January May 

NO3 + NO2 mg/L as N -  0.474  0.335  0.770  0.28  0.19  0.33  0.28  0.19  0.33 August June 

All values are for dissolved fraction unless otherwise noted   

        
   Indicates value is greater than the strictest potentially applicable surface water quality standard   

1  Represents average, minimum and maximum of post-closure years 1, 2, 5, 10, 15, 20, 30, 50, 75 and 100   
N/A Not applicable. Parameter not affected by seasonal variation     
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Table 8-31: Summary of Seasonality Analysis for YP-T-1 

Parameter Units 

Strictest 
Potentially 

Applicable Surface 
Water Quality 

Standard 

Average Baseline 
Chemistry at YP-
T-1 (HDR, 2017) 

Minimum 
Measured 
Baseline 

Chemistry at YP-
T-1 (HDR, 2017) 

Maximum 
Measured 
Baseline 

Chemistry at YP-
T-1 (HDR, 2017) 

Predicted Operational 
Concentrations 

Predicted Post-Closure 
Concentrations Predicted 

Minimum 
Month 

Predicted 
Maximum 

Month Average Minimum Maximum Average1 Minimum1 Maximum1 

pH s.u. 6.5 - 9  7.68  6.66  8.72  7.49  7.25  8.02  7.91  7.67  8.47 May August 

Alkalinity mg/L as CaCO3 >20  56.7  24.5  137.0  50.7  37.7  81.3  87.4  65.2  139 May March 

Ag mg/L  0.0032 <0.00002 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 N/A N/A 

Al mg/L  0.050  0.011 <0.002  0.080  0.020  0.0037  0.038  0.011  0.0021  0.022 March April 

As mg/L  0.010  0.013  0.007  0.022  0.0066  0.0045  0.012  0.012  0.0081  0.020 June September 

B mg/L  120  0.028 <0.02  0.050  0.031  0.031  0.031  0.026  0.026  0.026 N/A N/A 

Ba mg/L  2.00  0.011  0.005  0.015  0.012  0.0085  0.019  0.014  0.0105  0.022 April December 

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 N/A N/A 

Ca mg/L -  16.3  7.8  21.8  14.8  11.3  23.0  23.6  18.1  36.6 May December 

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 N/A N/A 

Cl mg/L  230  0.38 <0.2  0.40  0.39  0.38  0.57  0.34  0.32  0.49 January February 

Co mg/L - 0.00003 0.00002 0.00006  3.2E-05  1.5E-05  0.00007  3.5E-05  1.7E-05  0.00008 December January 

Cr mg/L  0.10  0.00020 <0.0002  0.00030  0.00021  0.00021  0.00021  0.00026  0.00026  0.00026 N/A N/A 

Cu mg/L  0.0090  0.00046 <0.0001  0.00800 0.0002 0.0001 0.0004 0.0003 0.0001 0.0004 September February 

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.24  0.24  0.24 N/A N/A 

Fe mg/L  0.30  0.021 <0.01  0.040  0.021  0.016  0.070  0.023  0.017  0.074 January April 

Hg mg/L  1.2E-05  7.6E-06  1.6E-06  1.4E-05  7.6E-06  4.1E-06  9.4E-06  6.9E-06  3.7E-06  8.8E-06 March June 

K mg/L -  0.76  0.51  0.98  0.71  0.60  0.95  1.21  1.02  1.62 June September 

Mg mg/L -  3.05  1.20  4.69  2.31  1.65  4.10  7.23  5.15  12.7 May December 

Mn mg/L  0.050  0.002 <0.001  0.005  0.0023  0.0021  0.0025  0.0015  0.0015  0.0015 N/A N/A 

Mo mg/L  0.60  0.00095  0.00035  0.00135  0.00092  0.00060  0.0017  0.00094  0.00062  0.0017 April December 

Na mg/L -  2.25  1.46  2.78  2.40  1.86  3.23  1.62  1.27  2.18 June February 

Ni mg/L  0.052  0.00025 <0.0002  0.00050  0.00024  0.00015  0.00046  0.00035  0.00022  0.00068 December January 

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.038  0.038  0.038 N/A N/A 

Pb mg/L  0.0025 0.00002 <0.00002 0.00010 0.00003 0.00003 0.00003 0.00002 0.00002 0.00002 N/A N/A 

Sb mg/L  0.0052  0.0036  0.0013  0.0086  0.0015  0.0008  0.004  0.0023  0.0014  0.006 June December 

Se mg/L  0.0050 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 N/A N/A 

SO4 mg/L  250  8.60  3.15  15.6  4.88  2.37  10.9  6.03  3.18  12.3 June December 

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 N/A N/A 

V mg/L  0.84  0.0002 <0.0002  0.0002  0.00021  0.00017  0.00032  0.00024  0.00019  0.00036 October July 

Zn mg/L  0.12  0.00089 <0.0005  0.00760  0.00063  0.00039  0.0012  0.00063  0.00040  0.0012 January March 

TDS mg/L  500  125  32  1920  62.6  48.3  83.4  94.8  73.7  125 May December 

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.057  0.056  0.057  0.16  0.16  0.16 N/A N/A 

All values are for dissolved fraction unless otherwise noted   

        
   Indicates value is greater than the strictest potentially applicable surface water quality standard   

1  Represents average, minimum and maximum of post-closure years 1, 2, 5, 10, 15, 20, 30, 50, 75 and 100   
N/A Not applicable. Parameter not affected by seasonal variation     
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Table 8-32: Summary of Seasonality Analysis for YP-SR-4 

Parameter Units 

Strictest 
Potentially 

Applicable Surface 
Water Quality 

Standard 

Average Baseline 
Chemistry at YP-
SR-4 (HDR, 2017) 

Minimum 
Measured 
Baseline 

Chemistry at YP-
SR-4 (HDR, 2017) 

Maximum 
Measured 
Baseline 

Chemistry at YP-
SR-4 (HDR, 2017) 

Predicted Operational 
Concentrations 

Predicted Post-Closure 
Concentrations Predicted 

Minimum 
Month 

Predicted 
Maximum 

Month Average Minimum Maximum Average1 Minimum1 Maximum1 

pH s.u. 6.5 - 9  7.50  6.65  8.51  7.34  7.04  8.08  7.61  7.11  8.48 May March 

Alkalinity mg/L as CaCO3 >20  42.8  22.1  83.0  37.1  26.2  76.0  42.2  28.4  93.3 June March 

Ag mg/L  0.0032 0.00002 <0.00002 0.00004 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 N/A N/A 

Al mg/L  0.050  0.012  0.003  0.028  0.0094  0.0027  0.016  0.0057  0.0014  0.014 December March 

As mg/L  0.010  0.061  0.021  0.105  0.037  0.019  0.081  0.050  0.023  0.14 June August 

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.029  0.026  0.030 N/A N/A 

Ba mg/L  2.00  0.0107  0.0057  0.0133  0.0087  0.0067  0.014  0.0087  0.0059  0.017 April July 

Be mg/L  0.0040 <0.00002 <0.00002 0.00003 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 N/A N/A 

Ca mg/L -  12.6  5.90  16.1  9.05  6.13  15.1  9.95  6.42  17.5 June March 

Cd mg/L  0.00025 <0.00002 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 N/A N/A 

Cl mg/L  230  0.66 <0.2  1.05  0.20  0.047  0.54  0.49  0.056  2.49 June January 

Co mg/L - 0.00011 0.00005 0.00021 0.00005 0.00004 0.00012 0.00010 0.00004 0.00036 April January 

Cr mg/L  0.10  0.00022  0.00020  0.00040  0.00022  0.00022  0.00022  0.00016  0.00013  0.00021 N/A N/A 

Cu mg/L  0.0090  0.00025  0.00010  0.00050  0.00024  0.00011  0.00038  0.00025  0.00012  0.00041 September April 

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.27  0.28 N/A N/A 

Fe mg/L  0.30  0.057 <0.02  0.099  0.030  0.012  0.082  0.12  0.014  0.64 June February 

Hg mg/L  1.2E-05  2.4E-06  1.3E-06  4.5E-06  2.1E-06  1.0E-06  2.8E-06  5.9E-06  2.0E-06  9.5E-06 January May 

K mg/L -  0.88  0.52  1.11  0.73  0.52  0.99  0.80  0.55  1.14 June September 

Mg mg/L -  2.86  1.26  3.96  1.99  1.23  3.60  2.44  1.41  4.90 June March 

Mn mg/L  0.050  0.020  0.006  0.051  0.0098  0.0040  0.032  0.083  0.0048  0.35 May April 

Mo mg/L  0.60  0.00082  0.00052  0.00106  0.00090  0.00073  0.0013  0.00097  0.00070  0.0017 April July 

Na mg/L -  2.29  1.37  2.90  2.06  1.50  3.13  2.76  1.66  5.31 June March 

Ni mg/L  0.052  0.00023 <0.0002  0.00041  0.00023  0.00016  0.00049  0.00028  0.00020  0.00059 October December 

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.036  0.026  0.022  0.036 N/A N/A 

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 N/A N/A 

Sb mg/L  0.0052  0.031  0.010  0.062  0.026  0.012  0.053  0.026  0.012  0.052 June April 

Se mg/L  0.0050 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 N/A N/A 

SO4 mg/L  250  8.74  3.04  14.7  6.73  3.11  15.1  6.96  3.17  15.3 June March 

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.00003 0.00002 0.00003 January January 

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00022  0.00012  0.00025  0.00024  0.00013  0.00029 December July 

Zn mg/L  0.12  0.00071 <0.0005  0.00150  0.00042  0.00017  0.0011  0.00056  0.00019  0.0015 July March 

TDS mg/L  500  66.0  35.5  142  48.0  35.8  94.3  57.7  39.7  126 May October 

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.046  0.044  0.051  0.047  0.045  0.052 N/A N/A 

All values are for dissolved fraction unless otherwise noted   

        
   Indicates value is greater than the strictest potentially applicable surface water quality standard   

1  Represents average, minimum and maximum of post-closure years 1, 2, 5, 10, 15, 20, 30, 50, 75 and 100   
N/A Not applicable. Parameter not affected by seasonal variation     
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Table 8-33: Summary of Seasonality Analysis for YP-SR-2 

Parameter Units 

Strictest 
Potentially 

Applicable Surface 
Water Quality 

Standard 

Average Baseline 
Chemistry at YP-
SR-2 (HDR, 2017) 

Minimum 
Measured 
Baseline 

Chemistry at YP-
SR-2 (HDR, 2017) 

Maximum 
Measured 
Baseline 

Chemistry at YP-
SR-2 (HDR, 2017) 

Predicted Operational 
Concentrations 

Predicted Post-Closure 
Concentrations Predicted 

Minimum 
Month 

Predicted 
Maximum 

Month Average Minimum Maximum Average1 Minimum1 Maximum1 

pH s.u. 6.5 - 9  7.61  6.64  8.62  7.40  7.10  8.00  7.74  7.33  8.42 June February 

Alkalinity mg/L as CaCO3 >20  47.6  16.3  90.0  43.1  32.0  81.3  62.1  45.6  119 May March 

Ag mg/L  0.0032 0.00002 <0.00002 0.00004 0.00002 0.00002 0.00002 0.00002 0.00002 0.00003 N/A N/A 

Al mg/L  0.050  0.016  0.002  0.11  0.018  0.0012  0.026  0.012  0.00081  0.020 July April 

As mg/L  0.010  0.043  0.015  0.071  0.024  0.012  0.049  0.037  0.018  0.092 June August 

B mg/L  120  0.026 <0.01  0.050  0.028  0.028  0.028  0.030  0.028  0.032 N/A N/A 

Ba mg/L  2.00  0.0112  0.0058  0.0154  0.0103  0.0078  0.017  0.011  0.0082  0.020 April January 

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002 0.00002 0.00002 0.00002 <0.00002 <0.00002 <0.00002 N/A N/A 

Ca mg/L -  14.2  7.1  20.3  11.6  8.45  18.4  15.8  11.5  25.1 June February 

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 N/A N/A 

Cl mg/L  230  0.52  0.23  0.81  0.28  0.102  0.78  0.43  0.103  1.91 June February 

Co mg/L - 0.00007 0.00003 0.00017 0.00004 0.00003 0.00010 0.00007 0.00004 0.00026 April January 

Cr mg/L  0.10  0.00021 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00020  0.00018  0.00023 N/A N/A 

Cu mg/L  0.0090  0.00023  0.00010  0.00060 0.00004 0.00002 0.00009 0.00007 0.00003 0.00014 July April 

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.26  0.26  0.27 N/A N/A 

Fe mg/L  0.30  0.037 <0.02  0.101  0.026  0.0052  0.082  0.077  0.0058  0.47 June February 

Hg mg/L  1.2E-05  5.7E-06  1.7E-06  3.0E-05  4.5E-06  2.9E-06  5.6E-06  9.7E-06  4.9E-06  2.0E-05 November April 

K mg/L -  0.84  0.53  1.07  0.72  0.56  0.97  1.01  0.77  1.40 June February 

Mg mg/L -  2.97  1.37  4.94  2.13  1.45  3.76  4.62  3.10  8.19 June February 

Mn mg/L  0.050  0.011  0.003  0.023  0.0065  0.0027  0.018  0.048  0.0030  0.18 May April 

Mo mg/L  0.60  0.00086  0.00048  0.00111  0.00090  0.00071  0.0014  0.00096  0.00071  0.0016 April January 

Na mg/L -  2.30  1.41  3.05  2.22  1.65  3.24  2.37  1.56  4.08 June February 

Ni mg/L  0.052  0.00024 <0.0002  0.00050  0.00023  0.00017  0.00042  0.00031  0.00022  0.00055 April January 

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.031  0.028  0.036 N/A N/A 

Pb mg/L  0.0025 0.00002 <0.00002 0.00004 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 N/A N/A 

Sb mg/L  0.0052  0.022  0.007  0.037  0.015  0.0067  0.027  0.016  0.0070  0.030 June February 

Se mg/L  0.0050 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 N/A N/A 

SO4 mg/L  250  9.08  3.33  17.3  5.94  2.82  12.3  6.78  3.26  13.6 June December 

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 0.00002 0.00002 0.00003 N/A N/A 

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00021  0.00019  0.00035  0.00024  0.00021  0.00041 April July 

Zn mg/L  0.12  0.00069 <0.0005  0.00150 0.0002 0.00007 0.0004 0.0004 0.0001 0.0009 June March 

TDS mg/L  500  66.5  34.5  137  33.9  26.7  63.1  54.0  41.3  104.1 May October 

NO3 + NO2 mg/L as N -  0.053 <0.05  0.114  0.051  0.050  0.054  0.096  0.094  0.10 N/A N/A 

All values are for dissolved fraction unless otherwise noted   

        
   Indicates value is greater than the strictest potentially applicable surface water quality standard   

1  Represents average, minimum and maximum of post-closure years 1, 2, 5, 10, 15, 20, 30, 50, 75 and 100   
N/A Not applicable. Parameter not affected by seasonal variation     
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Figure 8-42: Operational Predicted Chemistry at YP-T-27 showing Seasonal Variations for Key Constituents of Interest (As, Sb, SO4, pH) 

0

0.01

0.02

0.03

0.04

0.05

0.06

1 2 3 4 5 6 7 8 9 10 11 12

D
is
so
lv
e
d
 A
rr
se
n
ic
 (
m
g
/L
)

Operational Year

Predicted chemistry at YP‐T‐27

Average measured baseline
concentration at YP‐T‐27

Minimum measured baseline
concentration at YP‐T‐27

Maximum measured baseline
concentration at YP‐T‐27

Strictest potentially applicable
surface water standard

0

0.002

0.004

0.006

0.008

0.01

0.012

0.014

0.016

0.018

1 2 3 4 5 6 7 8 9 10 11 12

D
is
so
lv
e
d
 A
n
ti
m
o
n
y 
(m

g
/L
)

Operational Year

Predicted chemistry at YP‐T‐27

Average measured baseline
concentration at YP‐T‐27

Minimum measured baseline
concentration at YP‐T‐27

Maximum measured baseline
concentration at YP‐T‐27

Strictest potentially applicable
surface water standard

1

10

100

1000

1 2 3 4 5 6 7 8 9 10 11 12

Su
lf
at
e
 (
m
g
/L
)

Operational Year

Predicted chemistry at YP‐T‐27

Average measured baseline
concentration at YP‐T‐27

Minimum measured baseline
concentration at YP‐T‐27

Maximum measured baseline
concentration at YP‐T‐27

Strictest potentially applicable
surface water standard

0

1

2

3

4

5

6

7

8

9

10

1 2 3 4 5 6 7 8 9 10 11 12

p
H
 (
s.
u
.)

Operational Year

Predicted chemistry at YP‐T‐27

Average measured baseline
concentration at YP‐T‐27

Minimum measured baseline
concentration at YP‐T‐27

Maximum measured baseline
concentration at YP‐T‐27

Strictest potentially applicable
surface water standard



SRK Consulting 
Stibnite Gold Project Proposed Action SWCC Model      Page 237 
 

RG/AP/RB  Stibnite_Proposed_Action_SWWC_Modeling_Report_200900_07_RW_20180730          July 2018 

Figure 8-43: Operational Predicted Chemistry at YP-T-27 showing Seasonal Variations for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-44: Operational Predicted Chemistry at YP-T-22 showing Seasonal Variations for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-45: Operational Predicted Chemistry at YP-T-22 showing Seasonal Variations for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-46: Operational Predicted Chemistry at YP-SR-10 showing Seasonal Variations for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-47: Operational Predicted Chemistry at YP-SR-10 showing Seasonal Variations for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-48: Operational Predicted Chemistry at YP-SR-8 showing Seasonal Variations for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-49: Operational Predicted Chemistry at YP-SR-8 showing Seasonal Variations for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-50: Operational Predicted Chemistry at YP-T-11 showing Seasonal Variations for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-51: Operational Predicted Chemistry at YP-T-11 showing Seasonal Variations for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-52: Operational Predicted Chemistry at YP-SR-6 showing Seasonal Variations for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-53: Operational Predicted Chemistry at YP-SR-6 showing Seasonal Variations for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-54: Operational Predicted Chemistry at YP-T-6 showing Seasonal Variations for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-55: Operational Predicted Chemistry at YP-T-6 showing Seasonal Variations for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-56: Operational Predicted Chemistry at YP-T-1 showing Seasonal Variations for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-57: Operational Predicted Chemistry at YP-T-1 showing Seasonal Variations for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-58: Operational Predicted Chemistry at YP-SR-4 showing Seasonal Variations for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-59: Operational Predicted Chemistry at YP-SR-4 showing Seasonal Variations for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-60: Operational Predicted Chemistry at YP-SR-2 showing Seasonal Variations for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-61: Operational Predicted Chemistry at YP-SR-2 showing Seasonal Variations for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-62: Post-Closure Predicted Chemistry at YP-T-27 showing Seasonal Variations for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-63: Post-Closure Predicted Chemistry at YP-T-27 showing Seasonal Variations for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-64: Post-Closure Predicted Chemistry at YP-T-22 showing Seasonal Variations for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-65: Post-Closure Predicted Chemistry at YP-T-22 showing Seasonal Variations for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-66: Post-Closure Predicted Chemistry at YP-SR-10 showing Seasonal Variations for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-67: Post-Closure Predicted Chemistry at YP-SR-10 showing Seasonal Variations for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-68: Post-Closure Predicted Chemistry at YP-SR-8 showing Seasonal Variations for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-69: Post-Closure Predicted Chemistry at YP-SR-8 showing Seasonal Variations for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-70: Post-Closure Predicted Chemistry at YP-T-11 showing Seasonal Variations for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-71: Post-Closure Predicted Chemistry at YP-T-11 showing Seasonal Variations for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-72: Post-Closure Predicted Chemistry at YP-SR-6 showing Seasonal Variations for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-73: Post-Closure Predicted Chemistry at YP-SR-6 showing Seasonal Variations for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-74: Post-Closure Predicted Chemistry at YP-T-6 showing Seasonal Variations for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-75: Post-Closure Predicted Chemistry at YP-T-6 showing Seasonal Variations for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-76: Post-Closure Predicted Chemistry at YP-T-1 showing Seasonal Variations for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-77: Post-Closure Predicted Chemistry at YP-T-1 showing Seasonal Variations for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-78: Post-Closure Predicted Chemistry at YP-SR-4 showing Seasonal Variations for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-79: Post-Closure Predicted Chemistry at YP-SR-4 showing Seasonal Variations for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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Figure 8-80: Post-Closure Predicted Chemistry at YP-SR-2 showing Seasonal Variations for Key Constituents of Interest (As, Sb, SO4, pH) 
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Figure 8-81: Post-Closure Predicted Chemistry at YP-SR-2 showing Seasonal Variations for Key Constituents of Interest (Hg, Mn, Al, Fe) 
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9 SUMMARY  

Water quality predictions have been developed to determine the potential for groundwater and 
surface water impacts from the proposed open pits, DRSFs, and TSF described in the Stibnite Gold 
Project Plan of Restoration and Operations (MGII, 2016). The water quality predictions have been 
developed using site-specific geologic, hydrogeologic, water quality, mine planning and geochemical 
characterization data. 

The results of the Proposed Action water quality predictions are summarized below for each facility 
type and the SWWC for the operations and post-closure periods, including seasonal variations.  It 
should be noted that these predictions do not yet include potential mitigation measures or project 
alternatives, which have yet to be developed and will be evaluated in subsequent modeling as 
appropriate. 

9.1 Development Rock Storage Facilities 

 Development rock generated during operations will be deposited in three DRSFs including: 
Hangar Flats (81.2 Mt), Fiddle (68.2 Mt) and West End (25.2 Mt). 

 Contact water runoff from the DRSFs is not expected to enter surface water courses during 
operations or post-closure. During operations, contact water runoff will be captured and used in 
mining activities. At closure, the DRSFs will be regraded and a growth media cover will be 
established on the facilities; therefore, any surface runoff from the facilities will only contact the 
growth media cover and will not encounter the underlying development rock.  

 Precipitation that infiltrates the DRSFs will either recharge groundwater underlying the facilities 
or report as toe seepage:  

o Groundwater underlying the future DRSFs is predicted to be circum-neutral to moderately 
alkaline. Although no acidic seepage is expected from the DRSFs, arsenic and antimony 
are predicted to be elevated above Idaho (IDAPA 58.01.11) groundwater quality standards 
in groundwater underlying the facilities. Iron and manganese concentrations are also 
predicted to be elevated above secondary groundwater standards in groundwater 
underlying the Hangar Flats DRSF because of the presence of these elements in the 
baseline groundwater.   

o Toe seepage from the Fiddle and West End DRSFs is predicted to be circum-neutral to 
moderately alkaline. Concentrations of arsenic, antimony, cadmium, thallium4 are predicted 
to be elevated above the strictest potentially applicable surface water quality criteria in toe 
seepage waters, plus manganese and antimony are also predicted to be elevated in toe 
seepage from Fiddle DRSF during dry years during operations. Solute concentrations are 
inversely related to flow, with higher constituent concentrations being associated with 
periods of lower flow. During operations, toe seepage waters will be stored and used for 
mining activities to the extent practical and no toe seepage from the DRSFs will directly 
enter downgradient surface water drainages.  

o Post-closure, toe seepage from the West DRSF will report to the West End pit lake and toe 
seepage from the Fiddle DRSF will report to Fiddle Creek. No toe seepage is expected for 
the Hangar Flats DRSF, as the facility will be constructed in the bottom of Meadow Creek 
valley and any precipitation infiltrating the facility will recharge groundwater.  

                                                 
4 This is mostly an artefact of the analytical detection limits for the baseline surface water quality dataset (0.00002 mg/L) 

and HCT results (0.0004 mg/L) being above the lowest potentially applicable surface water quality standard. 
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9.2 Tailings Storage Facility 

 Approximately 100 Mt of tailings will be generated by the Project. The tailings will be deposited in 
a fully-lined facility in the Meadow Creek valley with an engineered rock-fill dam and extensive 
development rock buttress. The entire TSF will be lined with a composite liner system to prevent 
process-related fluids from exiting the facility and impacting surface water and groundwater 
quality. Despite the best practice design, there could be minor seepage from manufacturing 
defects and other holes in the liner or the seams developed during placement. 

 No impacts to groundwater are predicted as a result of seepage from minor defects in the TSF 
liner. Predicted groundwater quality under the facility is almost identical to measured baseline 
groundwater chemistry, which relates to the very low expected seepage volumes from the 
facility. All constituents are predicted to be below IDAPA 58.01.11 groundwater quality standards 
in groundwater underlying the future TSF. 

9.3 Operational Pit Dewatering 

 The Proposed Action includes open-pit mining of the Yellow Pine, West End and Hangar Flats 
pits below the local water table and operational dewatering will be required to ensure dry mining 
conditions.  

 The dewatering water is expected to be characterized by elevated concentrations of aluminum, 
arsenic, iron, manganese and antimony relative to groundwater quality standards. This is a 
function of the presence of these constituents in measured baseline groundwater surrounding 
the pits, which is influenced by natural mineralization and legacy mine-related facilities.  

 The dewatering water will either be used as makeup water in milling operations, or will be 
reintroduced to the groundwater system via RIBs. 

9.4 Post-Closure Pit Lakes 

 Post-closure, pit lakes will ultimately form in the West End and Hangar Flats pits, and in the 
Midnight Area of the West End pit. 

 The Hangar Flats pit is expected to fill rapidly in approximately 6 years and 10 months after 
dewatering activities stop and will function as a sedimentation basin downstream of the TSF, 
Hangar Flats DRSF and East Fork Meadow Creek. Once the lake is full, surface flows within 
Meadow Creek will be routed into the lake to create flow-through conditions. The Hangar Flats 
pit lake is predicted to be moderately alkaline (pH 8.1 to 8.4), however a number of constituents 
are predicted to be elevated above the strictest potentially applicable surface water quality 
standards, including arsenic (years 1 to 15 post-closure), iron (years 1 to 20 post-closure), 
mercury (years 1 to 5 post-closure) and manganese and thallium (years 1 to 100 post-closure)5. 
These elevated constituents are attributed to the combined effects of pit wall rock flushing, plus 
the naturally elevated concentrations of these constituents in groundwater. Re-routing of 
Meadow Creek through the Hangar Flats pit lake at approximately post-closure year 8 results in 
a decrease in predicted constituent concentrations, as surface water chemistry becomes the 
dominant inflow to the pit. Pit lake chemistry then stabilizes after approximately 15 to 20 years. 

 The West End pit is situated in the unfractured bedrock aquifer and is simulated to fill slowly over 
approximately 41 years, after which it will periodically discharge to West End Creek during short 
seasonal periods. The West End pit lake is predicted to be moderately alkaline (pH 8.4); 

                                                 
5 This is mostly an artefact or product of the analytical detection limits for the baseline surface water quality dataset 

(0.00002 mg/L) and HCT results (0.0004 mg/L) being above the lowest potentially applicable surface water quality 
standard. 
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however, arsenic and mercury are predicted to be elevated above the strictest potentially 
applicable surface water quality standards for all post-closure years, and antimony is predicted 
to be elevated for the first 20 years post-closure. This is attributed to the combined effects of 
inflow of toe seepage and groundwater from underneath the West End DRSF, plus pit wall rock 
flushing. The chemistry of the West End pit lake is predicted to be relatively stable from year 30 
onwards. Volumes of periodic spill-over are expected to be minor and are not predicted to impact 
water quality in West End Creek. 

 A small pit lake will also form in the Midnight Area of the West End pit at closure. This lake is 
hydraulically isolated from the West End pit and is simulated to fill in approximately 10 years 
post-closure, after which it will spill over into Midnight Creek during spring runoff periods. The 
Midnight Area pit lake is predicted to be moderately alkaline (pH 8.4 – 8.5). Inflows to the pit lake 
will be dominated by pit wall runoff and direct precipitation, with only minor groundwater 
contribution and no surface water contribution. As such, predicted solute concentrations in the 
Midnight Area pit lake are typically higher compared to the Hangar Flats and West End pit lakes. 
Arsenic, cadmium, mercury and antimony are predicted to be elevated above the strictest 
potentially applicable surface water quality standards. The chemistry of the Midnight Area pit 
lake is predicted to be relatively stable from post-closure year 30 onwards. Volumes of periodic 
spill-over are expected to be minor and are not predicted to impact water quality in the EFSFSR. 

9.5 Yellow Pine Backfilled Pit 

 The Yellow Pine pit will be backfilled with approximately 111 Mt of non-PAG development rock, 
primarily from the West End pit. Pore water within the Yellow Pine pit backfill is predicted to be 
moderately alkaline (pH 8.6 to 8.9), with concentrations of arsenic and antimony that are 
elevated above Idaho groundwater quality standards during all years post-closure. In addition, 
mercury and TDS are predicted to be elevated above groundwater quality standards during the 
first year post-closure.  

 Many parameters show an initial flush during the first year post-closure as a result of solute 
flushing from the backfill as it becomes submerged. However, the rapid submergence of the 
backfill means these flushing effects are rapidly dissipated, and predicted pore water chemistry 
is relatively constant from post-closure year 2 onwards. 

9.6 Site-Wide Surface Water Chemistry 

The results of the geochemical models for the main facilities, including the DRSFs, TSF, pit lakes 
and the Yellow Pine backfilled pit, have been incorporated into a site-wide water chemistry model to 
assess surface water chemistry at ten prediction nodes located downgradient of the mine facilities 
within the main drainages. These predictions have been made for the operational period as well as 
post-closure. Table 9-1 summarizes the findings of the SWWC model for annual average conditions, 
and Table 9-2 summarizes the findings of the seasonality analysis. 

The outputs from the Proposed Action geochemical models will be used in NEPA analysis of Project 
impacts, preparation of the NPDES application, and NEPA alternatives evaluation as required. 
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Table 9-1: Summary of Predicted Exceedances for SWWC Model under Annual Average Conditions 

Node Details 

Existing Conditions 
(Average Measured 

Baseline Concentration) 

Operations (Annual Average Predicted 
Concentration) 

Post-Closure (Annual Average Predicted 
Concentration) 

Parameters elevated 
above strictest 

potentially applicable 
surface water quality 

standard 

Parameters elevated 
above strictest 

potentially applicable 
surface water quality 

standard 

Parameters elevated 
above average 

baseline 
concentration (HDR, 

2017) 

Parameters elevated 
above strictest 

potentially applicable 
surface water quality 

standard 

Parameters elevated 
above average 

baseline 
concentration (HDR, 

2017) 

YP-T-27 
Meadow Creek below 
TSF and Hangar Flats 
DRSF 

As, Sb - Al - Al 

YP-T-22 
Meadow Creek below 
Hangar Flats pit 

As, Sb - Al As, Mn, Fe Mn, Fe, Hg 

YP-SR-10 
EFSFSR below 
confluence with Meadow 
Creek 

As, Sb Sb - As, Sb, Mn Mn, Fe, Hg 

YP-SR-8 
EFSFSR below Garnet 
and Scout Creeks 

As, Sb As, Sb - As, Sb, Mn Mn, Fe, Hg 

YP-T-11 
Fiddle Creek below 
Fiddle DRSF 

- - - As, Hg As, SO4, Fe, Hg, Mn 

YP-SR-6 
EFSFSR below Fiddle 
Creek and above Yellow 
Pine pit 

As, Sb As, Sb - As, Sb, Mn 
As (in post-closure 

year 1 only), Mn, Fe, 
Hg 

YP-T-6 
West End Creek below 
West End pit and DRSF 

As, Sb As Fe, Hg As Fe, Hg 

YP-T-1 
Sugar Creek below West 
End Creek 

As - Mn, Al, Fe As Al, Fe 

YP-SR-4 
EFSFSR before 
confluence with Sugar 
Creek 

As, Sb As, Sb - As, Sb, Mn 
As (in post-closure 

year 1 only), Mn, Fe, 
Hg 

YP-SR-2 

EFSFSR downstream of 
all proposed mining 
activities after Sugar 
Creek confluence 

As, Sb As, Sb Al 
As, Sb, Mn, Hg (in 
post-closure year 1 

only) 

As (in post-closure 
year 1 only), Mn, Fe, 

Hg  

 
Note: Comparison does not include thallium since elevated thallium concentrations are attributed to an artefact of the analytical detection limits for the baseline 
surface water quality dataset (0.00002 mg/L) and HCT results (0.0004 mg/L) being above the lowest potentially applicable surface water quality standard. 
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Table 9-2: Summary of Seasonal Predicted Exceedances for SWWC Model  

Node Details 

Existing Conditions 
(Maximum Measured 

Baseline Concentration) 

Operations (Maximum Predicted 
Concentration from Seasonality Analysis) 

Post-Closure (Maximum Predicted 
Concentration from Seasonality Analysis) 

Parameters elevated 
above strictest 

potentially applicable 
surface water quality 

standard 

Parameters elevated 
above strictest 

potentially applicable 
surface water quality 

standard 

Parameters elevated 
above maximum 

baseline 
concentration (HDR, 

2017) 

Parameters elevated 
above strictest 

potentially applicable 
surface water quality 

standard 

Parameters elevated 
above maximum 

baseline 
concentration (HDR, 

2017) 

YP-T-27 
Meadow Creek below 
TSF and Hangar Flats 
DRSF 

As, Sb - - - - 

YP-T-22 
Meadow Creek below 
Hangar Flats pit 

Al, As, Sb As* - As, Mn, Fe Mn, Fe, Hg* 

YP-SR-10 
EFSFSR below 
confluence with Meadow 
Creek 

As, Sb As*, Sb* - Mn, As*, Sb*, Fe* Mn, Fe, Hg* 

YP-SR-8 
EFSFSR below Garnet 
and Scout Creeks 

As, Sb, Cd As*, Sb Mn* As, Sb, Mn, Fe* Mn, Fe, Hg* 

YP-T-11 
Fiddle Creek below 
Fiddle DRSF 

- - Fe*, SO4* As, Hg As, SO4, Fe, Hg, Mn 

YP-SR-6 
EFSFSR below Fiddle 
Creek and above Yellow 
Pine pit 

As, Sb As*, Sb Mn*, SO4* 
As, Sb, Mn, Fe (in post-

closure year 2 only) 

Mn, Fe, Hg*, SO4*, As 
(in post-closure year 

2 only) 

YP-T-6 
West End Creek below 
West End pit and DRSF 

As, Sb As Hg* As Hg* 

YP-T-1 
Sugar Creek below West 
End Creek 

Al, As, Sb, Hg As* Fe* As*, Sb* Fe* 

YP-SR-4 
EFSFSR before 
confluence with Sugar 
Creek 

As, Sb As, Sb SO4* 
As, Sb, Mn, Fe (in post-
closure years 2 and 3 

only) 

Mn, Fe, Hg*, As (in 
post-closure year 2 

only), SO4* 

YP-SR-2 

EFSFSR downstream of 
all proposed mining 
activities after Sugar 
Creek confluence 

Al, As, Sb, Hg As, Sb - 

As, Sb, Mn, Fe (in post-
closure year 2 only), Hg 
(in post-closure year 1 

only) 

As (in post-closure 
year 2 only), Mn, Fe  

 
Note: Comparison does not include thallium since elevated thallium concentrations are attributed to an artefact of the analytical detection limits for the baseline 
surface water quality dataset (0.00002 mg/L) and HCT results (0.0004 mg/L) being above the lowest potentially applicable surface water quality standard. 
 

* Limited to seasonal exceedences 
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9.6.1 Operations 

 During operations, any contact water will be contained and treated before discharge to the 
environment. Reprocessing, removal, and reuse of legacy materials will reduce loading of 
constituents to the environment from legacy mining facilities and reclamation will ultimately 
reduce loading originating from planned facilities. 

 During operations, surface waters within the Project area are predicted to be circum-neutral to 
moderately alkaline (pH 7.19 to 8.40). Constituent concentrations are predicted to be below the 
strictest potentially applicable surface water quality standards, except for antimony and arsenic 
at a number of points in the EFSFSR. These constituents are elevated under baseline 
conditions, but concentrations are predicted to decrease as a result of the proposed concurrent 
reclamation activities and operational water management practices, which include:  

o The removal of SODA, Bradley tailings, Hecla heap, and surrounding seeps as part of the 
Hangar Flats pit and DRSF development. This is predicted to reduce arsenic and antimony 
concentrations in Meadow Creek by an order of magnitude and will also result in 
improvements to downgradient water quality in the EFSFSR, with predicted concentrations 
of these constituents being uniformly less than baseline conditions.  

o The diversion of West End Creek around the West End pit and DRSF. This is predicted to 
result in a net improvement in water quality in West End Creek. Operational annual 
average concentrations of arsenic, antimony and sulfate concentrations in West End Creek 
above the confluence with Sugar Creek are predicted to decrease by 77%, 64% and 86%, 
respectively as part of the Proposed Action. 

o The diversion of the EFSFSR around Yellow Pine pit via a diversion tunnel, and the 
diversion of the lower reach of Hennessy Creek. 

o The management and use of contact waters in mining and processing activities (to the 
extent practicable), which will prevent any contact waters entering surface water courses.  

 The combined effects of the proposed concurrent reclamation and operational water 
management practices are predicted to result in an improvement in surface water quality at the 
most downgradient node in the EFSFSR (YP-SR-2). Annual average arsenic and antimony 
concentrations are predicted to decrease by up to 47%, and 32%, respectively compared to 
baseline conditions. All other constituents are predicted to be below surface water quality 
standards at YP-SR-2. 

9.6.2 Post-Closure 

 Restoration at the Project is planned to be concurrent with operations as mining activities move 
from one area to another, or restoration of legacy features is completed. The post-closure 
SWWC model conservatively assumes reclamation of the proposed mine facilities will be 
accomplished at closure, starting at end of mine year 12. 

 Post-closure, surface waters within the Project area are predicted to be circum-neutral to 
moderately alkaline (pH 7.05 to 8.40). Under these circum-neutral conditions, arsenic, antimony, 
manganese, thallium and iron are predicted to be elevated relative to surface water quality 
standards for several nodes in the EFSFSR and Fiddle Creek. A single mercury exceedance is 
also predicted for one node (YP-SR-2) at post-closure year 1 only. The primary potential post-
closure surface water quality impacts are as follows: 

o Annual average arsenic concentrations in Fiddle Creek are predicted to increase by 
approximately two orders of magnitude as a result of toe seepage from Fiddle DRSF. 

o Manganese and iron concentrations are predicted to increase by an order of magnitude in 
the EFSFSR between Meadow Creek and Yellow Pine pit from post-closure year 10 
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onwards. This is primarily a result of routing Meadow Creek through Hangar Flats pit that 
results in a flow-through pit lake that contributes to downgradient surface water. 

o A portion of groundwater flowing through the backfilled Yellow Pine pit is assumed to report 
to downgradient surface water in the EFSFSR at YP-SR-2. The effects of this are most 
pronounced during the first 2 years post-closure, as the backfill is flushed during 
groundwater recovery within the pit backfill. However, these flushing effects are short-lived 
and constituent concentrations are relatively stable from post-closure year 2 onwards. 

 Post-closure improvements in water quality are predicted in the following areas as a result of the 
proposed reclamation activities: 

o Annual average arsenic and antimony concentrations in Meadow Creek are predicted to 
decrease by 89% to 97%, respectively, in comparison to baseline conditions as a result of 
the Proposed Action. This results in improvements to downgradient water quality in the 
EFSFSR, with predicted concentrations of these constituents being uniformly less than 
baseline conditions. 

o Annual average arsenic, antimony and sulfate concentrations in downgradient West End 
Creek are predicted to decrease by 77%, 64% and 86% in comparison to baseline 
conditions, respectively. This decrease is attributed to application of a growth media cover to 
the future DRSFs, preventing contact water runoff. 

 Annual average constituent concentrations at the most downgradient monitoring point in the 
Project area (YP-SR-2 in the EFSFSR) are predicted to be below the strictest surface water 
standards with the exception of arsenic and antimony for all post-closure years, manganese for 
post-closure year 10 onwards, and mercury for year 1 post-closure. Arsenic and antimony are 
elevated under baseline conditions at YP-SR-2, however post-closure annual average 
concentrations are predicted to decrease by 23% and 32%, respectively, compared to average 
baseline conditions. Mercury is predicted to be elevated above the strictest surface water 
standard at year 1 post-closure, but concentrations at this location are predicted to decrease 
thereafter and annual average concentrations are below the standard from post-closure year 2 
onwards. 

9.6.3 Seasonal Variations in Surface Water Quality 

Baseline surface water quality monitoring data (HDR, 2017) were used to develop seasonal 
adjustment factors that can be applied to the annual average chemistry predictions in order to 
understand seasonal (monthly) variations in surface water quality at each node, which are 
summarized as follows: 

 Constituent concentrations are typically inversely related to flow, with the lowest concentrations 
predicted to occur during spring runoff (around June) and the highest concentrations typically 
predicted to occur during January to April period of low baseflows. The main exception is 
mercury, which typically reaches its maximum concentration in April and then decreases during 
the spring runoff period and summer months.  

 Constituents that are predicted to exhibit the greatest seasonal variability are alkalinity, 
aluminum, arsenic, antimony, barium, chloride, calcium, cobalt, iron, mercury, magnesium, 
manganese, molybdenum, sulfate, TDS and zinc. Conversely, several constituents are predicted 
to exhibit negligible (<10%) seasonal variation, including pH, beryllium, boron, cadmium, 
chromium, fluoride, lead, nitrate + nitrite, phosphorus, selenium, silver and thallium. 
Concentrations of these constituents are expected to remain relatively consistent at each node 
throughout the year.  

 Seasonal variations are most pronounced in Meadow Creek (YP-T-22 and YP-T-27) and the 
EFSFSR (YP-SR-10, YP-SR-8, YP-SR-6, YP-SR-4, YP-SR-2), and least pronounced in West 
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End Creek (YP-T-6), where many constituents show less than 10% variation.  

 For the operational period, predicted monthly concentrations of the key constituents of interest at 
each node are below the strictest surface water standard and within (or less than) the range 
observed in the baseline dataset. The exceptions to this include: 

o Manganese is predicted to be occasionally elevated above the maximum concentration 
observed in the baseline dataset during short seasonal periods at YP-SR-8 and YP-SR-6, 
and iron is occasionally elevated above the maximum baseline concentration at YP-T-11 
and YP-T-1. Although these constituent are occasionally above baseline maximum 
concentrations, they are all below the strictest potentially applicable surface water quality 
standard for the entire operational period.  

o Arsenic and antimony are elevated above the strictest surface water standard at several 
nodes, but in all cases these constituents are below the maximum baseline concentrations 
at each node.  

 For the post-closure period, the majority of monthly constituent concentrations are below the 
strictest surface water standard and within (or less than) the range observed in the baseline 
dataset. Exceptions to this include: 

o From post-closure year 10 onwards, iron and manganese concentrations in Meadow Creek 
(YP-T-22) and downgradient nodes in the EFSFSR (YP-SR-10, YP-SR-8, YP-SR-6, YP-
SR-4, YP-SR-2) are above the strictest surface water standard and maximum 
concentration observed in the baseline dataset. This relates to routing Meadow Creek 
through the Hangar Flats pit, which results in a flow-through pit lake that contributes to 
downgradient surface water. 

o Post-closure concentrations of arsenic and mercury in Fiddle Creek (YP-T-11) are above 
the strictest surface water standard and the maximum concentration observed in the 
baseline dataset. Sulfate, manganese and iron at YP-T-11 are also predicted to exceed the 
maximum concentration observed in the baseline dataset, but are below the strictest 
surface water quality standard. This relates to toe seepage from Fiddle DRSF, which under 
the Proposed Action will report to Fiddle Creek post-closure. 

o Concentrations of arsenic at YP-SR-6, YP-SR-4 and YP-SR-2 in the EFSFSR 
downgradient of Fiddle Creek are above the strictest surface water standard and marginally 
above the range observed in the baseline dataset for post-closure year 2 only. This relates 
to toe seepage from Fiddle DRSF, which under the Proposed Action reports to Fiddle 
Creek and ultimately reaches the EFSFSR. This is compounded by post-closure year 2 
being a low precipitation year (meaning baseflows in the EFSFSR are lower), and predicted 
arsenic concentrations are predicted to be within the baseline dataset range for all other 
post-closure years. 

 Importantly, concentrations of all constituents at the most downgradient node in the Project area 
(YP-SR-2) are within the range observed in the baseline dataset (HDR, 2017) during operations 
and from post-closure year 2 onwards. The exceptions to this are iron and manganese that are 
above the baseline range under post-closure conditions. 
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10 ONGOING WORK 

The Phase 2 geochemical characterization program (SRK, 2017c) is ongoing, and includes the 
following aspects: 

 Static geochemical characterization testing of tailings material from the latest metallurgical 
testwork program, including ABA, NAG, multi-element analysis, SPLP testing and process water 
analysis. The results of this testwork will be incorporated into updated numerical predictions for 
the TSF, including estimates of post-closure runoff during spring snow melt when the TSF cover 
may wet up and meteoric water may contact the upper surface of the underlying tailings and 
drain laterally towards Meadow Creek. In addition, the potential for runoff to interact with tailings 
consolidation water will be incorporated into the updated numerical predictions.  

 Humidity cell testing is ongoing for eight samples. All cells are currently producing neutral to 
alkaline leachates; however, in the instance that any of these cells develop acidic conditions, the 
chemistry from that cell will be used to represent PAG development rock chemistry in any future 
geochemical predictions.  

Once the Proposed Action model is approved, uncertainty analyses will be performed on the DRSF, 
pit lake and Yellow Pine backfill models to address uncertainties in the model inputs. These 
uncertainty analyses will include: 

 Scaling assumptions relating to the proportion of flow paths, fine particles and temperature in the 
DRSFs and Yellow Pine pit backfill; 

 Scaling assumptions relating to the pit wall fracture thickness and density; 

 NPR cut-off value for defining PAG and non-PAG material; and 

 Assumptions regarding specific yield within the bedrock and alluvial aquifers. 

In addition to the proposed uncertainty analysis, the outputs from the Proposed Action geochemical 
models will be used in NEPA analysis of Project impacts, preparation of the National Pollutant 
Discharge Elimination System (NPDES) application, and NEPA alternatives evaluation as required.  
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Table A1:  Predicted Runoff Water Quality for Hangar Flats DRSF (Below Average Precipitation Scenario) 

pH s.u. 6.5 - 9  7.26  8.34  8.31  7.15  6.98  6.90  6.97  7.25  6.92  7.56

Alkalinity mg/L as CaCO3 >20  6.32  81.1  74.9  4.86  3.29  2.73  3.20  6.13  2.88  12.9

Ag mg/L  0.0032 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004

Al mg/L  0.05  0.0026  0.0039  0.0038  0.0027  0.0030  0.0032  0.0030  0.0026  0.0031  0.0025

As mg/L  0.01  0.050  0.60  0.762  0.054  0.036  0.026  0.031  0.058  0.03  0.119

B mg/L  120  0.019  0.252  0.221  0.014  0.010  0.008  0.009  0.018  0.009  0.038

Ba mg/L  2.0  0.00003  1.1E-06  9.9E-07  3.5E-05  6.7E-05  9.9E-05  7.6E-05  2.8E-05  8.8E-05  9.6E-06

Be mg/L  0.004  1.0E-06  2.2E-06  4.6E-06  2.6E-06  2.4E-06  1.5E-06  1.7E-06  1.4E-06  1.4E-06  1.0E-06

Ca mg/L -  2.03  23.7  23.3  1.68  1.18  1.00  1.13  2.03  1.04  4.09

Cd mg/L  0.00025  1.5E-05  2.0E-04  1.4E-04  7.7E-06  5.5E-06  5.2E-06  6.2E-06  1.2E-05  5.8E-06  2.6E-05

Cl mg/L  230  0.14  0.73  0.48  0.12  0.11  0.11  0.12  0.14  0.12  0.18

Co mg/L - 0.00005 0.00066 0.00069 0.00005 0.00003 0.00002 0.00003 0.00005 0.00002 0.00011

Cr mg/L  0.1 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Cu mg/L  0.009 0.00034 0.00328 0.00259 0.00025 0.00018 0.00015 0.00018 0.00031 0.00020 0.00047

F mg/L  2.0  0.0056  0.0750  0.0646  0.0041  0.0028  0.0023  0.0027  0.0052  0.002  0.0110

Fe mg/L  0.3  0.0020  0.0003  0.0003  0.0021  0.0020  0.0017  0.0020  0.0017  0.0020  0.0014

Hg mg/L 0.000012 0.000004 0.000035 0.000086 0.000007 0.000004 0.000003 0.000003 0.000006 0.000003 0.000012

K mg/L -  0.260  2.99  2.77  0.21  0.16  0.13  0.15  0.25  0.14  0.50

Mg mg/L -  0.71  6.82  6.01  0.58  0.46  0.42  0.46  0.69  0.43  1.21

Mn mg/L  0.05  0.003  0.033  0.035  0.002  0.002  0.001  0.001  0.003  0.001  0.006

Mo mg/L  0.6 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Na mg/L -  0.28  2.16  1.98  0.25  0.21  0.19  0.20  0.28  0.20  0.44

Ni mg/L  0.052 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

P mg/L -  0.00028  0.0029  0.00655  0.00051  0.00032  0.00020  0.00023  0.00040  0.0002  0.00083

Pb mg/L  0.0025 0.00013 0.00110 0.00071 0.00008 0.00007 0.00006 0.00007 0.00011 0.00007 0.00016

Sb mg/L  0.0052  0.0050  0.049  0.0533  0.0044  0.0029  0.0023  0.0027  0.0051  0.002  0.0106

Se mg/L  0.005 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

SO4 mg/L  250  1.54  14.88  17.42  1.58  1.16  0.98  1.07  1.69  0.99  3.12

Tl mg/L 0.000017 0.00004 0.00050 0.00043 0.00003 0.00002 0.00001 0.00002 0.00003 0.00002 0.00007

V mg/L  0.84 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Zn mg/L  0.12  0.0031  0.0409  0.0283  0.0017  0.0012  0.0011  0.0014  0.0027  0.001  0.0056

TDS mg/L  500  11.4  133  128  9.36  6.63  5.61  6.4  11.3  5.8  22.6

NO3 + NO2 mg/L as N -  56.0  8.80  8.19  0.54  0.36  0.29  0.34  0.65  0.30  1.37

All values are for the dissolved fraction unless otherwise noted

< Indicates parameter was consistently below analytical detection limits in the HCT effluents, and is thus not expected at detectable concentations in the DRSF runoff

- Indicates no guideline for parameter

Indicates value is greater than Strictest Potentially Applicable Surface Water Quality Criteria

Predicted future runoff chemistry for Hangar Flats DRSF

Units

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Criteria

Parameter
Post‐

closure
Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12Year 1 Year 2 Year 3 Year 4

Hangar Flats DRSF will 
be reclaimed and any 
water running off the 
facility will be non-

contact water.

No runoff 
predicted 
for year 5 

under 
below 

average 
conditions
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Table A2:  Predicted Runoff Water Quality for West End DRSF (Below Average Precipitation Scenario) 

pH s.u. 6.5 - 9  8.02  8.36  8.39  7.23  7.20  7.22

Alkalinity mg/L as CaCO3 >20  37.8  84.0  91.9  5.92  5.51  5.74

Ag mg/L  0.0032 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040

Al mg/L  0.05  0.0029  0.0040  0.0042  0.0026  0.0026  0.0026

As mg/L  0.01  0.12  0.27  0.30  0.020  0.018  0.019

B mg/L  120  0.082  0.18  0.20  0.013  0.012  0.012

Ba mg/L  2.0  4.7E-06  1.8E-06  1.6E-06  5.8E-05  6.6E-05  6.2E-05

Be mg/L  0.004  6.6E-05  0.00013  0.00015  2.2E-05  2.0E-05  2.1E-05

Ca mg/L -  7.93  17.4  18.6  1.37  1.29  1.34

Cd mg/L  0.00025 0.00008 0.00018 0.00020 0.00001 0.00001 0.00001

Cl mg/L  230  0.23  0.39  0.43  0.12  0.12  0.12

Co mg/L - < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

Cr mg/L  0.1 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050

Cu mg/L  0.009  0.0038  0.0043  0.0042  0.00064  0.00060  0.00062

F mg/L  2.0  0.030  0.067  0.075  0.0047  0.0044  0.0045

Fe mg/L  0.3  0.00038  0.00025  0.00023  0.0011  0.00105  0.00110

Hg mg/L 0.000012 0.00026 0.00058 0.00065 0.00004 0.00004 0.00004

K mg/L -  1.35  2.96  3.31  0.24  0.23  0.23

Mg mg/L -  4.60  9.97  11.1  0.90  0.85  0.88

Mn mg/L  0.05  0.0053  0.0074  0.0069  0.00083  0.00077  0.00080

Mo mg/L  0.6 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020

Na mg/L -  0.70  1.41  1.56  0.22  0.21  0.21

Ni mg/L  0.052 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

P mg/L -  0.034  0.075  0.082  0.0054  0.0050  0.0052

Pb mg/L  0.0025  0.00049  0.00107  0.0012  9.0E-05  8.6E-05  9.0E-05

Sb mg/L  0.0052  0.025  0.055  0.061  0.0039  0.0036  0.0038

Se mg/L  0.005 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020

SO4 mg/L  250  4.70  10.01  11.2  1.06  1.01  1.03

Tl mg/L 0.000017 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040

V mg/L  0.84 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

Zn mg/L  0.12  0.0053  0.012  0.013  0.00084  0.00078  0.00081

TDS mg/L  500  57.6  127  139  9.88  9.27  9.60

NO3 + NO2 mg/L as N -  444  7.69  8.62  0.54  0.50  0.52

All values are for the dissolved fraction unless otherwise noted

< Indicates parameter was consistently below analytical detection limits in the HCT effluents, and is thus not expected at detectable concentations in the DRSF runoff

- Indicates no guideline for parameter

Indicates value is greater than Strictest Potentially Applicable Surface Water Quality Criteria

No run-off 
predicted 
for year 5 

under 
below 

average 
conditions

West End DRSF will be reclaimed and any water running off the facility will 
be non-contact water.

Year 10 Year 11 Year 12

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Criteria

Predicted future runoff chemistry

Year 6 Year 7 Year 8 Year 9
Post-

closure
Year 1 Year 2 Year 3 Year 4 Year 5

Parameter Units
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Table A3:  Predicted Runoff Water Quality for Fiddle DRSF (Below Average Precipitation Scenario) 

pH s.u. 6.5 - 9  8.33  8.33  7.12  6.97  6.82  7.12

Alkalinity mg/L as CaCO3
>20  81.3  80.7  4.59  3.23  2.30  4.57

Ag mg/L  0.0032 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040

Al mg/L  0.05  0.0039  0.0039  0.0027  0.0030  0.0034  0.0027

As mg/L  0.01  1.85  1.73  0.073  0.048  0.034  0.069

B mg/L  120  0.33  0.31  0.013  0.0090  0.0064  0.013

Ba mg/L  2.0  5.5E-07  5.7E-07  3.1E-05  5.6E-05  9.9E-05  3.2E-05

Be mg/L  0.004  1.3E-05  1.2E-05  5.0E-06  5.3E-06  3.8E-06  6.2E-06

Ca mg/L -  25.6  25.8  1.71  1.21  0.90  1.64

Cd mg/L  0.00025 0.000070 0.000066 0.000003 0.000002 0.000002 0.000003

Cl mg/L  230  0.16  0.15  0.10  0.10  0.10  0.10

Co mg/L -  0.0013  0.0012  5.3E-05  3.4E-05  2.4E-05  5.0E-05

Cr mg/L  0.1 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050

Cu mg/L  0.009  0.0031  0.0029  0.00021  0.00017  0.00012  0.00024

F mg/L  2.0  0.091  0.086  0.0036  0.0025  0.0018  0.0040

Fe mg/L  0.3  0.00022  0.00023  0.0021  0.0017  0.0012  0.0021

Hg mg/L 0.000012 0.00029 0.00027 0.00001 0.00001 0.00001 0.00001

K mg/L -  4.51  4.23  0.21  0.16  0.12  0.21

Mg mg/L -  8.86  8.31  0.55  0.46  0.39  0.56

Mn mg/L  0.05  0.053  0.052  0.0028  0.0018  0.0013  0.0026

Mo mg/L  0.6 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020

Na mg/L -  3.07  2.88  0.24  0.21  0.18  0.24

Ni mg/L  0.052 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

P mg/L -  0.011  0.012  0.00080  0.00082  0.00058  0.0012

Pb mg/L  0.0025 0.00053 0.00050 0.00005 0.00004 0.00003 0.00006

Sb mg/L  0.0052  0.11  0.10  0.0049  0.0034  0.0024  0.0050

Se mg/L  0.005 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020

SO4 mg/L  250  39.0  36.5  1.90  1.39  1.09  1.80

Tl mg/L 0.000017 0.00060 0.00056 0.00002 0.00001 0.00001 0.00002

V mg/L  0.84 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

Zn mg/L  0.12  0.019  0.018  0.00080  0.00055  0.00039  0.00080

TDS mg/L  500  165  161  9.40  6.84  5.13  9.22

NO3 + NO2 mg/L as N -  14.6  13.7  0.58  0.40  0.28  0.56

All values are for the dissolved fraction unless otherwise noted

< Indicates parameter was consistently below analytical detection limits in the HCT effluents, and is thus not expected at detectable concentations in the DRSFrunoff

- Indicates no guideline for parameter

Indicates value is greater than Strictest Potentially Applicable Surface Water Quality Criteria

No run-off 
predicted 
for year 5 

under 
below 

average 
conditions

Fiddle DRSF will be reclaimed and any water running off the 
facility will be non-contact water.

No source 
term 

provided for 
Year 1, as 

Fiddle 
DRSF does 

not exist

Year 11Year 1 Year 2 Year 3 Year 4 Year 12
Post-

closure
Year 5 Year 6 Year 7 Year 8 Year 9 Year 10

Parameter

Predicted future runoff chemistry

Units

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Criteria
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Table A4:  Predicted Toe Seepage Water Quality for West End DRSF (Below Average Precipitation Scenario) 

pH s.u. 6.5 - 9  8.75  8.71  8.77  8.57  8.92  8.67  8.60  8.60  8.67  8.65  8.66  8.83  8.65

Alkalinity mg/L as CaCO3 >20  227  205  239  144  362  183  156  155  185  176  180  283  176

Ag mg/L 0.0032  0.0017  0.0015  0.0018  0.0010  0.0028  0.0013  0.0011  0.0011  0.0014  0.0013  0.0013  0.0022  0.0013

Al mg/L 0.05  0.0072  0.0067  0.0075  0.0054  0.0099  0.0063  0.0057  0.0056  0.0063  0.0061  0.0062  0.0084  0.0061

As mg/L 0.01  1.44  1.27  1.51  0.81  2.35  1.12  0.90  0.90  1.12  1.05  1.09  1.81  1.06

B mg/L 120  0.97  0.86  1.02  0.55  1.59  0.75  0.61  0.61  0.76  0.71  0.73  1.23  0.72

Ba mg/L 2  4.2E-07  4.7E-07  4.0E-07  7.0E-07  2.7E-07  5.3E-07  6.4E-07  6.4E-07  5.2E-07  5.5E-07  5.4E-07  3.4E-07  5.5E-07

Be mg/L 0.004  0.00055  0.00045  0.00063  0.00023  0.0012  0.00038  0.00027  0.00024  0.00037  0.00032  0.00037  0.00083  0.00033

Ca mg/L -  4.40  5.14  4.09  8.88  2.29  6.13  7.84  7.91  6.00  6.50  6.23  3.20  6.47

Cd mg/L 0.00025  0.00095  0.00084  0.0010  0.00054  0.0016  0.00073  0.00060  0.00060  0.00074  0.00069  0.00072  0.0012  0.00070

Cl mg/L 230  1.66  1.48  1.74  0.98  2.66  1.31  1.08  1.08  1.32  1.24  1.28  2.08  1.25

Co mg/L - < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

Cr mg/L 0.1 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050

Cu mg/L 0.009  0.0046  0.0044  0.0047  0.0042  0.0057  0.0043  0.0042  0.0042  0.0043  0.0043  0.0043  0.0050  0.0043

F mg/L 2  0.36  0.32  0.37  0.20  0.58  0.28  0.22  0.22  0.28  0.26  0.27  0.45  0.26

Fe mg/L 0.3  0.00021  0.00020  0.00022  0.00019  0.00027  0.00020  0.00019  0.00019  0.00020  0.00020  0.00020  0.00023  0.00020

Hg mg/L 0.000012  0.0031  0.0027  0.0032  0.0017  0.0051  0.0024  0.0019  0.0019  0.0024  0.0023  0.0023  0.0039  0.0023

K mg/L -  15.6  13.9  16.4  8.82  25.6  12.1  9.90  9.80  12.2  11.4  11.9  19.8  11.6

Mg mg/L -  52.2  46.4  55.0  29.5  85.6  40.5  33.0  32.8  41.0  38.3  39.7  66.1  38.7

Mn mg/L 0.05  0.0024  0.0026  0.0024  0.0034  0.0020  0.0028  0.0031  0.0031  0.0028  0.0029  0.0028  0.0022  0.0029

Mo mg/L 0.6 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020

Na mg/L -  6.95  6.19  7.32  3.98  11.3  5.41  4.44  4.41  5.48  5.12  5.31  8.78  5.18

Ni mg/L 0.052 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

P mg/L -  0.36  0.32  0.38  0.21  0.59  0.29  0.23  0.23  0.29  0.27  0.28  0.46  0.27

Pb mg/L 0.0025  0.0015  0.0014  0.0016  0.0011  0.0024  0.0013  0.0011  0.0011  0.0013  0.0012  0.0013  0.0018  0.0012

Sb mg/L 0.0052  0.27  0.24  0.28  0.16  0.44  0.21  0.17  0.18  0.21  0.20  0.20  0.35  0.20

Se mg/L 0.005 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020

SO4 mg/L 250  51.6  45.9  54.4  29.3  84.6  40.1  32.8  32.6  40.6  38.0  39.4  65.3  38.4

Tl mg/L 0.000017 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040

V mg/L 0.84 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

Zn mg/L 0.12  0.061  0.055  0.065  0.035  0.10  0.048  0.039  0.039  0.049  0.045  0.047  0.078  0.046

TDS mg/L 500  363  327  381  228  580  291  247  246  294  279  287  452  280

NO3 + NO2 mg/L as N -  40.9  36.3  43.2  23.1  67.3  31.7  25.9  25.7  32.1  30.0  31.1  51.9  0.05

All values are for the dissolved fraction unless otherwise noted

< Indicates parameter was consistently below analytical detection limits in the HCT effluents, and is thus not expected at detectable concentations in the DRSF toe seepage

- Indicates no guideline for parameter

Indicates value is greater than Strictest Potentially Applicable Surface Water Quality Criteria

Parameter Units

Predicted toe seepage chemistry

Year 1 Year 2 Year 3

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Criteria

Post-
closure

Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12
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Table A5:  Predicted Toe Seepage Water Quality for Fiddle DRSF (Below Average Precipitation Scenario) 

pH s.u. 6.5 - 9  8.51  7.90  7.99  8.04  8.07  8.04  8.05  8.03  8.03  8.02  8.00  8.03

Alkalinity mg/L as CaCO3 >20  136  28.5  35.5  40.0  42.5  40.0  40.5  38.5  39.0  38.0  36.5  37.2

Ag mg/L 0.0032  0.00071  2.7E-05  5.1E-05  0.00011  8.6E-05  7.6E-05  7.8E-05  8.1E-05  7.6E-05  7.8E-05  8.8E-05  7.2E-05

Al mg/L 0.05  0.0050  0.0027  0.0029  0.0030  0.0030  0.0030  0.0030  0.0029  0.0030  0.0029  0.0029  0.0029

As mg/L 0.01  10.3  0.17  0.55  1.33  0.82  0.69  0.72  0.74  0.70  0.72  0.82  0.65

B mg/L 120  1.84  0.038  0.11  0.25  0.16  0.14  0.14  0.15  0.14  0.14  0.16  0.13

Ba mg/L 2  1.7E-07  4.4E-06  1.8E-06  1.0E-06  1.3E-06  1.5E-06  1.4E-06  1.4E-06  1.5E-06  1.5E-06  1.4E-06  1.6E-06

Be mg/L 0.004  5.5E-05  6.6E-08  7.5E-08  1.4E-07  1.1E-07  9.7E-08  9.8E-08  9.7E-08  9.8E-08  9.6E-08  1.1E-07  9.2E-08

Ca mg/L -  14.7  5.94  7.94  6.34  9.25  8.66  8.84  7.66  8.22  7.52  6.14  7.56

Cd mg/L 0.00025  0.00039  2.1E-05  3.2E-05  6.2E-05  4.9E-05  4.4E-05  4.5E-05  4.8E-05  4.5E-05  4.6E-05  5.1E-05  4.0E-05

Cl mg/L 230  0.42  0.42  0.39  0.43  0.39  0.39  0.39  0.41  0.40  0.41  0.44  0.41

Co mg/L -  0.0074  0.00014  0.00038  0.00092  0.00056  0.00048  0.00050  0.00052  0.00049  0.00050  0.00057  0.00044

Cr mg/L 0.1  0.00019  2.2E-06  3.7E-06  5.7E-06  4.8E-06  4.4E-06  4.5E-06  4.3E-06  4.1E-06  4.2E-06  4.2E-06  4.0E-06

Cu mg/L 0.009  0.0040  0.00016  0.00039  0.00037  0.00048  0.00049  0.00049  0.00043  0.00045  0.00042  0.00031  0.00041

F mg/L 2  0.51  0.22  0.21  0.26  0.21  0.21  0.21  0.22  0.22  0.22  0.24  0.22

Fe mg/L 0.3  0.00018  0.11  0.051  0.040  0.018  0.030  0.028  0.040  0.035  0.042  0.058  0.046

Hg mg/L 0.000012  0.0016  1.8E-05  7.9E-05  0.00021  0.00015  0.00013  0.00013  0.00014  0.00013  0.00013  0.00015  0.00012

K mg/L -  25.1  1.16  1.99  3.95  2.72  2.42  2.48  2.58  2.44  2.52  2.82  2.33

Mg mg/L -  48.7  1.67  3.35  7.16  5.07  4.42  4.53  4.70  4.45  4.58  5.14  4.18

Mn mg/L 0.05  0.22  0.0041  0.012  0.015  0.013  0.013  0.013  0.012  0.011  0.011  0.011  0.011

Mo mg/L 0.6  0.00027  0.00027  0.00024  0.00024  0.00021  0.00022  0.00022  0.00023  0.00023  0.00023  0.00025  0.00023

Na mg/L -  16.6  3.66  3.89  5.23  4.04  3.96  3.97  4.19  4.04  4.17  4.53  4.06

Ni mg/L 0.052  0.00024  0.00020  0.00017  0.00018  0.00015  0.00016  0.00016  0.00017  0.00017  0.00017  0.00018  0.00017

P mg/L -  0.0046  0.044  0.039  0.033  0.037  0.038  0.038  0.040  0.039  0.040  0.042  0.040

Pb mg/L 0.0025  0.0021  2.5E-07  1.2E-06  4.9E-06  3.4E-06  2.5E-06  2.7E-06  2.2E-06  2.3E-06  2.2E-06  2.6E-06  1.8E-06

Sb mg/L 0.0052  0.52  8.8E-05  0.00016  0.00020  0.00040  0.00025  0.00027  0.00020  0.00022  0.00019  0.00014  0.00017

Se mg/L 0.005  0.00096  0.00096  0.00085  0.00088  0.00076  0.00079  0.00078  0.00083  0.00081  0.00084  0.00090  0.00085

SO4 mg/L 250  217  4.63  12.4  28.9  18.3  15.7  16.2  16.7  15.9  16.2  18.3  14.6

Tl mg/L 0.000017  0.0034  5.6E-05  0.00018  0.00043  0.00026  0.00022  0.00023  0.00023  0.00022  0.00022  0.00026  0.00020

V mg/L 0.84  0.00042  0.00042  0.00037  0.00038  0.00033  0.00034  0.00034  0.00036  0.00035  0.00036  0.00039  0.00036

Zn mg/L 0.12  0.10  0.0010  0.0032  0.0087  0.0054  0.0044  0.0046  0.0048  0.0045  0.0047  0.0054  0.0041

TDS mg/L 500  472  46.6  66.5  93.9  83.6  76.7  78.1  76.0  75.6  74.6  75.2  71.5

NO3 + NO2 mg/L as N -  81.6  0.94  3.96  10.23  6.49  5.44  5.63  5.83  5.46  5.61  6.40  0.06

All values are for the dissolved fraction unless otherwise noted

- Indicates no guideline for parameter

Indicates value is greater than Strictest Potentially Applicable Surface Water Quality Criteria

Units

Predicted toe seepage chemistry

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12
Post-

closure

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Criteria

Parameter

No source 
term 

provided for 
Year 1, as 

Fiddle 
DRSF does 

not exist
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Table A6:  Predicted Groundwater Quality underlying Hangar Flats DRSF (Below Average Precipitation Scenario) 

pH s.u.
6.5 - 8.5*

 6.90  6.78  6.75  6.75  6.75  6.75  6.75  6.74  6.74  6.74  6.75  6.75  6.76  6.76  6.75

Alkalinity mg/L as CaCO3 -  136  43.2  135  135  136  134  136  133  133  134  136  136  138  140  137

Ag mg/L 0.1* 0.00002 0.00002 0.00002 0.00002 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003

Al mg/L 0.2*  0.0048  0.076  0.0041  0.0041  0.0041  0.0041  0.0041  0.0041  0.0042  0.0041  0.0041  0.0041  0.0041  0.0041  0.0041

As mg/L 0.01  0.0054  0.00053 0.0025 0.014 0.060 0.082 0.104 0.118  0.16  0.21  0.25  0.25  0.25  0.25  0.24

B mg/L -  0.019  0.018  0.029  0.038  0.047  0.052  0.057  0.063  0.085  0.101  0.120  0.12  0.114  0.113  0.114

Ba mg/L 2  0.020  0.0033  0.0009  0.0003  0.00011  0.00009  0.00008  7.3E-05  5.9E-05  5.0E-05  4.4E-05  4.4E-05  4.4E-05  4.3E-05  4.4E-05

Be mg/L 0.004  2.0E-05  2.6E-05  6.7E-08  7.2E-08  7.8E-08  7.0E-08  8.1E-08  6.7E-08  6.5E-08  6.3E-08  6.7E-08  6.7E-08  8.4E-08  9.8E-08  7.6E-08

Ca mg/L -  30.4  11.5  30.2  30.1  30.1  29.9  30.0  29.7  29.3  29.1  29.1  29.1  29.5  29.9  29.3

Cd mg/L 0.005 0.00002 0.00002 0.00003 0.00004 0.00004 0.00004 0.00004 0.00004 0.00006 0.00007 0.00008 0.00009 0.00008 0.00008 0.00008

Cl mg/L 250*  7.36  0.38  7.29  7.32  7.31  7.12  7.31  7.00  6.96  6.94  7.09  7.06  7.29  7.42  7.21

Co mg/L -  0.00099  0.00040  0.0010  0.0010  0.0011  0.0011  0.0011  0.0011  0.0011  0.0011  0.0012  0.0012  0.0012  0.0012  0.0012

Cr mg/L 0.1  0.00028  0.00026  1.2E-06  1.5E-06  1.9E-06  1.7E-06  2.0E-06  1.7E-06  1.7E-06  1.7E-06  1.9E-06  1.9E-06  2.3E-06  2.6E-06  2.1E-06

Cu mg/L 1.3  0.00039  0.00035  0.00015  0.00015  0.00016  0.00017  0.00016  0.00018  0.00019  0.00019  0.00019  0.00019  0.00018  0.00018  0.00019

F mg/L 4  0.22  0.23  0.22  0.22  0.23  0.22  0.23  0.22  0.23  0.23  0.24  0.24  0.24  0.25  0.24

Fe mg/L 0.3*  2.63  0.08  2.05  2.05  2.05  1.91  2.03  1.79  1.71  1.64  1.73  1.72  1.91  2.00  1.84

Hg mg/L 0.002 0.0000100 0.0000015 0.000013 0.000013 0.000021 0.000026 0.000028 0.000030 0.000033 0.000037 0.000041 0.000040 0.000039 0.000039 0.000039

K mg/L -  1.49  0.59  1.60  1.70  1.82  1.85  1.95  1.97  2.20  2.38  2.59  2.57  2.59  2.60  2.57

Mg mg/L -  8.00  1.28  8.17  8.41  8.63  8.57  8.88  8.73  9.19  9.55  10.09  10.04  10.22  10.34  10.13

Mn mg/L 0.05*  2.63  0.016  2.53  2.53  2.53  2.46  2.53  2.41  2.38  2.37  2.40  2.39  2.48  2.52  2.45

Mo mg/L -  0.0024  0.00039  0.0023  0.0024  0.0023  0.0023  0.0023  0.0022  0.0022  0.0022  0.0022  0.0022  0.0023  0.0023  0.0023

Na mg/L -  15.5  4.19  15.3  15.4  15.5  15.1  15.5  14.9  14.9  14.9  15.3  15.2  15.7  15.9  15.5

Ni mg/L -  0.00083  0.00047  0.00080  0.00081  0.00081  0.00079  0.00081  0.00077  0.00076  0.00076  0.00077  0.00077  0.00079  0.00081  0.00078

P mg/L -  0.039  0.037  0.00073  0.00073  0.00073  0.00075  0.00073  0.00077  0.00078  0.00079  0.00077  0.00078  0.00075  0.00073  0.00076

Pb mg/L 0.015 0.000057 0.000072 7.76E-07 1.49E-06 0.000002 0.000002 0.000003 0.000002 0.000003 0.000004 0.000006 0.000005 0.000008 0.000010 0.000007

Sb mg/L 0.006 0.00010  0.0013 0.00008 0.00008 0.00008 0.00009 0.00008 0.00009 0.00010 0.00010 0.00010 0.00010 0.00009 0.00008 0.00009

Se mg/L 0.05  0.0010  0.0010  0.00089  0.00094  0.00096  0.00094  0.00096  0.00092  0.00091  0.00091  0.00092  0.00092  0.00095  0.00097  0.00094

SO4 mg/L 250*  4.55  2.80  5.13  5.60  6.64  7.19  7.63  8.01  9.23  10.29  11.39  11.29  11.19  11.22  11.19

Tl mg/L 0.002 0.00002 0.00002 0.00004 0.00006 0.00007 0.00008 0.00009 0.00010 0.00014 0.00017 0.00021 0.00020 0.00020 0.00020 0.00020

V mg/L -  0.00046  0.00023  0.00045  0.00045  0.00045  0.00044  0.00045  0.00043  0.00042  0.00042  0.00043  0.00043  0.00044  0.00045  0.00044

Zn mg/L 5*  0.0015  0.0016  0.0028  0.0043  0.0047  0.0049  0.0056  0.0064  0.0096  0.0122  0.014  0.014  0.014  0.014  0.014

TDS mg/L 500*  167  64.3  208  209  211  209  213  208  210  212  217  216  220  223  218

NO3 + NO2 mg/L as N 10  0.050  0.20  0.11  0.11  0.49  0.77  0.86  1.11  1.79  2.20  2.66  2.69  2.62  2.59  0.05

All values are for the dissolved fraction unless otherwise noted

- Indicates no guideline for parameter

* Indicates secondary guideline

Indicates value is greater than Idaho Groundwater Quality Standard (IDAPA 58.01.11)

Units

Idaho 
Groundwater 

Quality 
Standard 
(IDAPA 

58.01.11)

Existing 
alluvial 

groundwater 
chemistry 

under facility 
(MWH-A02)

Year 1
Post-

closure
Year 3

Existing 
bedrock 

groundwater 
chemistry 

under facility 
(MWH-B02)

Predicted future groundwater chemistry under Hangar Flats DRSF

Year 2 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12

Parameter
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Table A7:  Predicted Groundwater Quality underlying West End DRSF (Below Average Precipitation Scenario) 

pH s.u. 6.5 - 8.5*  8.15  8.07  8.06  8.08  7.99  8.13  8.04  8.01  8.01  8.05  8.04  8.04  8.10  8.04

Alkalinity mg/L as CaCO3 -  165  184  181  191  153  216  174  160  159  176  171  173  200  172

Ag mg/L 0.1*  2.0E-05  0.00069  0.00065  0.00076  0.00059  0.0010  0.00070  0.00064  0.00064  0.00075  0.00073  0.00070  0.00087  0.00077

Al mg/L 0.2*  0.0028  0.0031  0.0031  0.0031  0.0029  0.0032  0.0030  0.0029  0.0029  0.0030  0.0030  0.0030  0.0032  0.0030

As mg/L  0.010  0.30  0.73  0.71  0.79  0.59  1.02  0.73  0.64  0.63  0.73  0.71  0.71  0.88  0.73

B mg/L -  0.020  0.39  0.38  0.44  0.33  0.58  0.41  0.36  0.36  0.41  0.40  0.40  0.49  0.43

Ba mg/L  2.00  0.051  1.8E-06  1.9E-06  1.7E-06  2.3E-06  1.4E-06  1.9E-06  2.1E-06  2.1E-06  1.9E-06  1.9E-06  1.9E-06  1.6E-06  1.9E-06

Be mg/L  0.0040 0.00002 0.00003 0.00003 0.00005 0.00002 0.00010 0.00004 0.00003 0.00002 0.00004 0.00003 0.00004 0.00007 0.00004

Ca mg/L -  38.0  23.0  23.7  21.8  21.1  17.8  21.0  20.6  20.8  21.0  20.5  21.2  20.1  19.7

Cd mg/L  0.0050 0.00002  0.0004  0.0004  0.0004  0.0003  0.0006  0.0004  0.0003  0.0003  0.0004  0.0004  0.0004  0.0005  0.0004

Cl mg/L 250*  0.37  0.88  0.85  0.95  0.73  1.19  0.87  0.78  0.78  0.88  0.86  0.85  1.04  0.88

Co mg/L -  0.00016 0.00009 0.00009 0.00009 0.00007 0.00010 0.00007 0.00007 0.00007 0.00007 0.00007 0.00007 0.00009 0.00006

Cr mg/L  0.10  0.00033  0.00013  0.00012  0.00013  0.00010  0.00015  0.00011  0.00010  0.00010  0.00011  0.00010  0.00011  0.00014  0.00010

Cu mg/L  1.30  0.00055  0.0018  0.0019  0.0021  0.0023  0.0022  0.0023  0.0024  0.0023  0.0023  0.0023  0.0022  0.0021  0.0024

F mg/L  4.00  0.20  0.26  0.25  0.27  0.20  0.34  0.24  0.21  0.21  0.24  0.23  0.24  0.30  0.23

Fe mg/L 0.3*  0.046  0.00027  0.00027  0.00026  0.00030  0.00024  0.00028  0.00029  0.00029  0.00027  0.00028  0.00028  0.00025  0.00028

Hg mg/L  0.0020  7.1E-07  0.0012  0.0012  0.0013  0.0010  0.0018  0.0013  0.0011  0.0011  0.0013  0.0013  0.0012  0.0015  0.0013

K mg/L -  3.05  7.96  7.68  8.62  6.39  11.1  7.88  7.00  6.90  7.92  7.68  7.73  9.57  8.02

Mg mg/L -  25.8  36.1  34.6  38.0  27.9  47.0  33.6  29.9  29.8  33.9  32.7  33.1  41.5  33.3

Mn mg/L 0.05*  0.011  0.0051  0.0054  0.0049  0.0056  0.0040  0.0049  0.0054  0.0054  0.0050  0.0049  0.0049  0.0045  0.0049

Mo mg/L -  0.0048  0.0029  0.0028  0.0028  0.0020  0.0031  0.0022  0.0020  0.0021  0.0023  0.0021  0.0023  0.0029  0.0020

Na mg/L -  2.56  4.28  4.12  4.55  3.38  5.68  4.08  3.64  3.62  4.11  3.98  4.01  4.99  4.08

Ni mg/L -  0.00093  0.00056  0.00053  0.00054  0.00039  0.00060  0.00043  0.00039  0.00040  0.00043  0.00041  0.00044  0.00057  0.00039

P mg/L -  0.040  0.17  0.16  0.18  0.14  0.24  0.17  0.15  0.15  0.17  0.17  0.17  0.20  0.17

Pb mg/L  0.015  4.6E-05  0.00044  0.00045  0.00051  0.00048  0.00071  0.00052  0.00051  0.00049  0.00053  0.00053  0.00052  0.00057  0.00057

Sb mg/L  0.0060  0.023  0.12  0.11  0.13  0.10  0.17  0.12  0.11  0.11  0.12  0.12  0.12  0.15  0.13

Se mg/L  0.050  0.0010  0.00061  0.00057  0.00058  0.00042  0.00064  0.00047  0.00042  0.00043  0.00047  0.00045  0.00047  0.00061  0.00042

SO4 mg/L 250*  43.2  46.4  44.4  47.8  35.1  57.8  41.5  37.2  37.1  41.8  40.3  41.2  51.7  40.4

Tl mg/L  0.0020  2.0E-05  1.2E-05  1.1E-05  1.2E-05  8.4E-06  1.3E-05  9.3E-06  8.5E-06  8.6E-06  9.4E-06  8.9E-06  9.4E-06  1.2E-05  8.4E-06

V mg/L - 0.00021 0.00013 0.00012 0.00012 0.00009 0.00014 0.00010 0.00009 0.00009 0.00010 0.00009 0.00010 0.00013 0.00009

Zn mg/L 5*  0.034  0.044  0.042  0.046  0.035  0.058  0.041  0.037  0.037  0.042  0.040  0.041  0.051  0.041

TDS mg/L 500*  213  305  298  314  249  359  285  261  259  287  279  283  331  280

NO3 + NO2 mg/L as N  10  0.050 16.05 14.26 16.92  9.10 26.40 12.40 10.20 10.10 12.60 11.80 12.20 20.40  0.05

All values are for the dissolved fraction unless otherwise noted

- Indicates no guideline for parameter

* Indicates secondary guideline

Indicates value is greater than Idaho Groundwater Quality Standard (IDAPA 58.01.11)

Parameter Units

Predicted future groundwater chemistry under West End DRSF

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12

Idaho 
Groundwater 

Quality 
Standard 
(IDAPA 

58.01.11)

Existing 
bedrock 

groundwater 
chemistry 

under facility 
(MWH-B20)

Post-
closure
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Table A8:  Predicted Groundwater Quality underlying Fiddle DRSF (Below Average Precipitation Scenario) 

pH s.u. 6.5 - 8.5*  7.21  8.54  7.46  7.46  7.46  7.46  7.46  7.46  7.46  7.46  7.46  7.46  7.46  7.46

Alkalinity mg/L as CaCO3 -  26.5  80.1  68.5  68.4  68.0  68.0  68.0  68.1  68.2  68.2  68.2  68.1  68.4  68.1

Ag mg/L 0.1* 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00002 0.00003

Al mg/L 0.2*  0.0057  0.36  0.0025  0.0025  0.0025  0.0025  0.0025  0.0025  0.0025  0.0025  0.0025  0.0025  0.0025  0.0025

As mg/L 0.01  0.087  0.31  0.008  0.0070  0.010  0.014  0.015  0.015  0.015  0.014  0.015  0.014  0.012  0.014

B mg/L -  0.020  0.024  0.028  0.025  0.031  0.033  0.035  0.035  0.034  0.034  0.034  0.034  0.032  0.034

Ba mg/L 2  0.017  0.040  8.5E-05  9.5E-05  7.3E-05  6.1E-05  5.7E-05  5.7E-05  5.8E-05  5.9E-05  5.7E-05  6.0E-05  6.8E-05  5.9E-05

Be mg/L 0.004 0.00002 0.00007  7.8E-09  7.8E-09  7.8E-09  7.7E-09  7.8E-09  7.7E-09  7.7E-09  7.8E-09  7.8E-09  7.8E-09  7.8E-09  7.8E-09

Ca mg/L -  5.27  14.8  14.6  14.6  14.6  14.5  14.6  14.6  14.6  14.6  14.6  14.6  14.6  14.6

Cd mg/L 0.005  2.1E-05  2.2E-05  6.5E-06  6.1E-06  6.8E-06  7.2E-06  7.4E-06  7.4E-06  7.3E-06  7.3E-06  7.4E-06  7.3E-06  7.1E-06  7.3E-06

Cl mg/L 250*  0.43  0.97  0.96  0.96  0.95  0.95  0.94  0.94  0.94  0.94  0.94  0.95  0.95  0.94

Co mg/L -  7.5E-05  0.00099  0.00063  0.00062  0.00063  0.00064  0.00064  0.00064  0.00064  0.00063  0.00064  0.00063  0.00064  0.00064

Cr mg/L 0.1  0.00020  0.00034  4.0E-08  3.9E-08  4.2E-08  4.4E-08  4.6E-08  4.6E-08  4.5E-08  4.5E-08  4.6E-08  4.5E-08  4.4E-08  4.5E-08

Cu mg/L 1.3  0.00012  0.00056  1.9E-06  1.9E-06  2.0E-06  1.9E-06  2.1E-06  2.1E-06  2.1E-06  2.0E-06  2.0E-06  2.0E-06  1.9E-06  2.0E-06

F mg/L 4  0.22  0.58  0.57  0.57  0.56  0.56  0.56  0.56  0.56  0.56  0.56  0.56  0.57  0.56

Fe mg/L 0.3*  0.02  0.63  0.0062  0.0065  0.0065  0.0065  0.0065  0.0065  0.0061  0.0062  0.0061  0.0062  0.0062  0.0062

Hg mg/L 0.002 0.000001 0.000006 0.000009 0.000006 0.000011 0.000014 0.000018 0.000017 0.000016 0.000016 0.000016 0.000016 0.000014 0.000016

K mg/L -  0.93  0.95  1.01  0.97  1.03  1.08  1.10  1.09  1.08  1.08  1.08  1.08  1.06  1.09

Mg mg/L -  1.19  2.23  2.30  2.22  2.34  2.42  2.46  2.45  2.44  2.44  2.44  2.44  2.40  2.44

Mn mg/L 0.05*  0.0014  0.015  0.015  0.014  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015

Mo mg/L -  0.00028  0.0045  0.0044  0.0044  0.0043  0.0043  0.0042  0.0043  0.0043  0.0043  0.0043  0.0043  0.0044  0.0043

Na mg/L -  3.61  27.8  27.4  27.3  26.9  27.0  26.5  26.6  26.7  26.8  26.7  26.9  27.2  26.8

Ni mg/L -  0.00024  0.00069  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019

P mg/L -  0.045  0.043  0.010  0.009  0.011  0.012  0.012  0.012  0.012  0.012  0.012  0.012  0.011  0.012

Pb mg/L 0.015  2.0E-05  0.00031  4.4E-08  4.1E-08  4.6E-08  4.9E-08  5.2E-08  5.1E-08  5.1E-08  5.0E-08  5.1E-08  5.0E-08  4.8E-08  5.0E-08

Sb mg/L 0.006  0.0041  0.0098  0.0058  0.0055  0.0055  0.0055  0.0055  0.0055  0.0059  0.0059  0.0059  0.0058  0.0058  0.0059

Se mg/L 0.05  0.0010  0.0010  0.00063  0.00062  0.00066  0.00068  0.00069  0.00069  0.00069  0.00069  0.00069  0.00069  0.00067  0.00069

SO4 mg/L 250*  2.41  26.3  26.4  26.0  26.2  26.6  26.4  26.4  26.4  26.5  26.4  26.5  26.6  26.5

Tl mg/L 0.002 0.00002 0.00002 0.00003 0.00002 0.00003 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004

V mg/L -  0.00043  0.0012  0.00066  0.00065  0.00075  0.00080  0.00083  0.00083  0.00079  0.00079  0.00079  0.00079  0.00074  0.00079

Zn mg/L 5*  0.00079  0.0020  0.00020  0.00019  0.00021  0.00024  0.00025  0.00025  0.00024  0.00024  0.00024  0.00024  0.00022  0.00024

TDS mg/L 500*  52.9  192  142  141  141  141  141  141  141  141  141  141  142  141

NO3 + NO2 mg/L as N 10  0.074  0.051  0.24  0.11  0.35  0.47  0.57  0.55  0.50  0.50  0.51  0.48  0.41  0.05

All values are for the dissolved fraction unless otherwise noted

- Indicates no guideline for parameter

* Indicates secondary guideline

Indicates value is greater than Idaho Groundwater Quality Standard (IDAPA 58.01.11)

Existing 
bedrock 

groundwater 
chemistry 

under facility 
(MWH-B15)

Year 1
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closure
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Year 2 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10
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Table A9:  Predicted Run-off Water Quality for Hangar Flats DRSF (Above Average Precipitation Scenario)

pH s.u. 6.5 - 9  6.74  7.06  6.83  7.78  6.93  7.21  6.98  6.88  6.80  6.80  7.99

Alkalinity mg/L as CaCO3 >20  1.88  4.0  2.33  21.19  2.92  5.65  3.33  2.63  2.2  2.2  35.4

Ag mg/L  0.0032 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004 <0.0004

Al mg/L  0.05  0.0037  0.0028  0.0034  0.0026  0.0031  0.0026  0.0030  0.0032  0.0034  0.0034  0.0029

As mg/L  0.01  0.014  0.03  0.023  0.239  0.032  0.061  0.032  0.025  0.019  0.02  0.327

B mg/L  120  0.0056  0.012  0.007  0.062  0.008  0.017  0.010  0.008  0.006  0.006  0.106

Ba mg/L  2.0  0.00022  6.5E-05  1.3E-04  4.3E-06  8.1E-05  2.9E-05  7.2E-05  1.1E-04  1.5E-04  1.5E-04  2.6E-06

Be mg/L  0.004  6.4E-07  8.9E-07  1.5E-06  1.6E-06  2.3E-06  2.2E-06  1.9E-06  1.4E-06  1.1E-06  1.0E-06  1.2E-06

Ca mg/L -  0.71  1.33  0.87  6.82  1.07  1.92  1.18  0.96  0.82  0.81  11.00

Cd mg/L  0.00025  4.3E-06  9.7E-06  4.2E-06  3.4E-05  4.7E-06  9.4E-06  6.4E-06  5.1E-06  4.4E-06  4.3E-06  7.2E-05

Cl mg/L  230  0.11  0.13  0.11  0.19  0.11  0.12  0.12  0.11  0.11  0.11  0.31

Co mg/L -  1.5E-05  0.00003  2.1E-05  2.0E-04  2.8E-05  5.3E-05  2.9E-05  2.3E-05  1.8E-05  0.00002  3.0E-04

Cr mg/L  0.1 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Cu mg/L  0.009  1.1E-04  0.00020  0.00013  0.00063  0.00016  0.00029  0.00019  0.00015  0.00012  0.00010  0.00101

F mg/L  2.0  0.00166  0.004  0.0020  0.0179  0.0025  0.0048  0.0028  0.0022  0.0019  0.002  0.0304

Fe mg/L  0.3  0.00118  0.00250  0.0014  0.0011  0.0018  0.0019  0.0021  0.0016  0.0014  0.00100  0.0006

Hg mg/L 0.000012 0.00000 0.00000 0.00000 0.00003 0.00000 0.00001 0.00000 0.00000 0.00000 0.00000 0.00003

K mg/L -  0.101  0.18  0.12  0.82  0.14  0.24  0.15  0.13  0.11  0.11  1.31

Mg mg/L -  0.36  0.52  0.39  1.84  0.43  0.64  0.47  0.41  0.38  0.38  2.98

Mn mg/L  0.05  0.00076  0.002  0.0011  0.0105  0.0014  0.0027  0.0015  0.0012  0.0010  0.001  0.0156

Mo mg/L  0.6 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Na mg/L -  0.17  0.22  0.18  0.65  0.20  0.27  0.21  0.19  0.18  0.18  0.99

Ni mg/L  0.052 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

P mg/L -  0.00008  0.0001  0.00020  0.00223  0.00030  0.00055  0.00024  0.00019  0.00014  0.0001  0.00228

Pb mg/L  0.0025 0.00005 0.00010 0.00005 0.00017 0.00006 0.00009 0.00008 0.00006 0.00005 0.00005 0.00032

Sb mg/L  0.0052  0.0015  0.003  0.0020  0.0178  0.0026  0.0051  0.0028  0.0022  0.0018  0.002  0.0255

Se mg/L  0.005 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002

SO4 mg/L  250  0.72  1.07  0.90  5.63  1.09  1.73  1.11  0.95  0.84  0.83  7.93

Tl mg/L 0.000017 0.00001 0.00002 0.00001 0.00012 0.00002 0.00003 0.00002 0.00001 0.00001 0.00001 0.00020

V mg/L  0.84 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Zn mg/L  0.12  0.00092  0.0021  0.00092  0.0074  0.0011  0.0021  0.0014  0.0011  0.0009  0.001  0.0150

TDS mg/L  500  4.09  7.5  4.94  37.5  6.01  10.67  6.63  5.4  4.7  4.6  60.5

NO3 + NO2 mg/L as N -  16.5  0.42  0.25  2.34  0.32  0.62  0.36  0.28  0.23  0.23  3.76

All values are for the dissolved fraction unless otherwise noted

< Indicates parameter was consistently below analytical detection limits in the HCT effluents, and is thus not expected at detectable concentations in the DRSF toe seepage

- Indicates no guideline for parameter

Indicates value is greater than Strictest Potentially Applicable Surface Water Quality Criteria

Predicted future run‐off chemistry for Hangar Flats DRSF

Units

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Criteria

Parameter

Year 11 Year 12
Post‐

closure
Year 5 Year 6 Year 7 Year 8 Year 9 Year 10Year 1 Year 2 Year 3 Year 4

Hangar Flats DRSF will 
be reclaimed and any 
water running off the 
facility will be non-

contact water.
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Table A10:  Predicted Run-off Water Quality for West End DRSF (Above Average Precipitation Scenario) 

pH s.u. 6.5 - 9  7.52  7.06  6.93  7.85  7.13  7.43  7.24

Alkalinity mg/L as CaCO3 >20  11.5  4.0  2.9  25.14  4.69  9.48  6.07

Ag mg/L  0.0032 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 1.00040 < 0.00040 < 0.00040

Al mg/L  0.05  0.0025  0.0028  0.0029  0.0027  0.0027  0.0025  0.0026

As mg/L  0.01  0.04  0.01  0.01  0.082  0.015  0.031  0.020

B mg/L  120  0.025  0.01  0.01  0.054  0.010  0.020  0.013

Ba mg/L  2.0  2.3E-05  1.1E-04  1.8E-04  7.8E-06  8.6E-05  3.0E-05  5.7E-05

Be mg/L  0.004  3.1E-05  0.00001  0.00001  4.9E-05  1.7E-05  2.8E-05  2.3E-05

Ca mg/L -  2.52  0.98  0.76  5.33  1.12  2.11  1.40

Cd mg/L  0.00025  2.5E-05  8.6E-06  6.2E-06  5.4E-05  1.0E-05  2.0E-05  1.3E-05

Cl mg/L  230  0.14  0.11  0.11  0.19  0.12  0.13  0.12

Co mg/L - < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

Cr mg/L  0.1 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050

Cu mg/L  0.009  0.0012  0.0004  0.0003  0.00251  0.00051  0.00100  0.00066

F mg/L  2.0  0.009  0.003  0.002  0.0200  0.0037  0.0075  0.0048

Fe mg/L  0.3  0.00085  0.00080  0.00056  0.0005  0.0009  0.00099  0.00120

Hg mg/L 0.000012 0.000079 0.000030 0.000020 0.000170 0.000032 0.000065 0.000042

K mg/L -  0.43  0.17  0.14  0.91  0.20  0.36  0.25

Mg mg/L -  1.54  0.68  0.5  3.13  0.75  1.31  0.91

Mn mg/L  0.05  0.0016  0.0006  0.0004  0.00353  0.00066  0.00133  0.00085

Mo mg/L  0.6 < 0.020 < 0.020 < 0.020 < 0.020 < 1.020 < 0.020 < 0.020

Na mg/L -  0.30  0.19  0.17  0.51  0.20  0.27  0.22

Ni mg/L  0.052 < 0.010 < 0.010 < 0.010 < 0.010 < 1.010 < 0.010 < 0.010

P mg/L -  0.011  0.004  0.003  0.0229  0.0043  0.0086  0.0055

Pb mg/L  0.0025  0.00016  0.00006  0.0000  3.3E-04  7.0E-05  1.4E-04  9.0E-05

Sb mg/L  0.0052  0.008  0.003  0.002  0.0166  0.0031  0.0063  0.0040

Se mg/L  0.005 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 1.0020 < 0.0020 < 0.0020

SO4 mg/L  250  1.69  0.84  0.7  3.26  0.91  1.46  1.07

Tl mg/L 0.000017 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040

V mg/L  0.84 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

Zn mg/L  0.12  0.0016  0.001  0.000  0.00355  0.00066  0.00134  0.00086

TDS mg/L  500  18.2  7.00  5.40  38.7  8.03  15.2  10.1

NO3 + NO2 mg/L as N -  135  0.37  0.27  2.30  0.43  0.87  0.55

All values are for the dissolved fraction unless otherwise noted

< Indicates parameter was consistently below analytical detection limits in the HCT effluents, and is thus not expected at detectable concentations in the DRSF toe seepage

- Indicates no guideline for parameter

Indicates value is greater than Strictest Potentially Applicable Surface Water Quality Criteria

West End DRSF will be reclaimed and any water running off the facility will 
be non-contact water.

Parameter Units

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Criteria

Predicted future run-off chemistry

Year 6 Year 7 Year 8 Year 9
Post-

closure
Year 1 Year 2 Year 3 Year 4 Year 5 Year 10 Year 11 Year 12
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Table A11:  Predicted Run-off Water Quality for Fiddle DRSF (Above Average Precipitation Scenario) 

pH s.u. 6.5 - 9  7.20  6.98  7.75  6.95  7.20  6.90  6.99

Alkalinity mg/L as CaCO3
>20  5.55  3.31  20.0  3.09  5.56  2.75  3.38

Ag mg/L  0.0032 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040

Al mg/L  0.05  0.0026  0.0030  0.0026  0.0030  0.0026  0.0032  0.0030

As mg/L  0.01  0.09  0.05  0.319  0.049  0.082  0.040  0.049

B mg/L  120  0.02  0.01  0.057  0.009  0.0160  0.0076  0.009

Ba mg/L  2.0  2.3E-05  5.2E-05  3.7E-06  5.8E-05  2.4E-05  7.4E-05  5.3E-05

Be mg/L  0.004  4.7E-06  4.6E-06  2.8E-06  4.5E-06  5.6E-06  4.5E-06  5.6E-06

Ca mg/L -  2.00  1.27  6.94  1.19  1.98  1.05  1.27

Cd mg/L  0.00025  3.4E-06  2.0E-06  1.2E-05  2.0E-06  4.2E-06  2.1E-06  2.5E-06

Cl mg/L  230  0.10  0.10  0.11  0.10  0.10  0.10  0.10

Co mg/L -  0.0001  0.0000  2.3E-04  3.5E-05  5.8E-05  2.9E-05  4.0E-05

Cr mg/L  0.1 < 0.0050 < 0.0050 < 0.0050 < 1.0050 < 0.0050 < 0.0050 < 0.0050

Cu mg/L  0.009  0.0003  0.0002  0.00051  0.00015  0.00027  0.00014  0.00018

F mg/L  2.0  0.004  0.003  0.0158  0.0024  0.0044  0.0022  0.0030

Fe mg/L  0.3  0.00183  0.00190  0.0011  0.0018  0.0018  0.0015  0.0018

Hg mg/L 0.000012 0.000010 0.000008 0.000050 0.000008 0.000016 0.000008 0.000010

K mg/L -  0.25  0.16  0.81  0.15  0.25  0.14  0.16

Mg mg/L -  0.62  0.46  1.70  0.44  0.64  0.42  0.47

Mn mg/L  0.05  0.003  0.002  0.0123  0.0019  0.0032  0.0016  0.0019

Mo mg/L  0.6 < 0.020 < 0.020 < 0.020 < 1.020 < 0.020 < 0.020 < 0.020

Na mg/L -  0.27  0.21  0.64  0.20  0.26  0.19  0.21

Ni mg/L  0.052 < 0.010 < 0.010 < 0.010 < 1.010 < 0.010 < 0.010 < 0.010

P mg/L -  0.001  0.001  0.00370  0.00060  0.00142  0.00070  0.0009

Pb mg/L  0.0025 0.00006 0.00004 0.00009 0.00004 0.00006 0.00004 0.00004

Sb mg/L  0.0052  0.01  0.00  0.0206  0.0033  0.0058  0.0029  0.0040

Se mg/L  0.005 < 0.0020 < 0.0020 < 0.0020 < 1.0020 < 0.0020 < 0.0020 < 0.0020

SO4 mg/L  250  2.2  1.5  7.04  1.39  2.12  1.24  1.44

Tl mg/L 0.000017 0.00003 0.00002 0.00010 0.00002 0.00003 0.00001 0.00002

V mg/L  0.84 < 0.010 < 0.010 < 0.010 < 1.010 < 0.010 < 0.010 < 0.010

Zn mg/L  0.12  0.001  0.001  0.00346  0.00050  0.00095  0.00047  0.00060

TDS mg/L  500  11.1  7.06  37.7  6.63  11.0  5.95  7.10

NO3 + NO2 mg/L as N -  0.69  0.41  2.52  0.39  0.68  0.34  0.42

All values are for the dissolved fraction unless otherwise noted

< Indicates parameter was consistently below analytical detection limits in the HCT effluents, and is thus not expected at detectable concentations in the DRSF toe seepage

- Indicates no guideline for parameter

Indicates value is greater than Strictest Potentially Applicable Surface Water Quality Criteria

No source 
term 

provided for 
Year 1, as 

Fiddle 
DRSF does 

not exist

Fiddle DRSF will be reclaimed and any water running off the 
facility will be non-contact water.

Predicted future run-off chemistry

Units

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Criteria

Parameter

Year 11 Year 12
Post-

closure
Year 5 Year 6 Year 7 Year 8 Year 9 Year 10Year 1 Year 2 Year 3 Year 4
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Table A12:  Predicted Toe Seepage Water Quality for West End DRSF (Above Average Precipitation Scenario) 

pH s.u. 6.5 - 9  8.60  8.56  8.49  8.67  8.59  8.68  8.61  8.56  8.59  8.64  8.74  8.56  8.65

Alkalinity mg/L as CaCO3 >20  154  139  116  187  150  189  160  138  149  172  223  138  176

Ag mg/L 0.0032  0.0011  0.0009  0.0007  0.0014  0.0010  0.0014  0.0011  0.0009  0.0010  0.0013  0.0017  0.0009  0.0013

Al mg/L 0.05  0.0056  0.0053  0.0048  0.0063  0.0055  0.0064  0.0057  0.0053  0.0055  0.0060  0.0071  0.0053  0.0061

As mg/L 0.01  0.89  0.76  0.56  1.14  0.86  1.15  0.94  0.76  0.85  1.03  1.40  0.75  1.06

B mg/L 120  0.60  0.51  0.38  0.77  0.58  0.78  0.63  0.51  0.57  0.70  0.94  0.51  0.72

Ba mg/L 2  6.5E-07  7.4E-07  9.8E-07  5.1E-07  6.7E-07  5.1E-07  6.2E-07  7.5E-07  6.8E-07  5.7E-07  4.3E-07  7.5E-07  5.5E-07

Be mg/L 0.004  0.0003  0.0002  0.0001  0.0004  0.0002  0.0004  0.0003  0.0002  0.0002  0.0003  0.0005  0.0002  0.0003

Ca mg/L -  7.99  9.47  12.61  5.91  8.38  5.82  7.55  9.55  8.42  6.71  4.52  9.52  6.47

Cd mg/L 0.00025  0.00059  0.00051  0.0004  0.00075  0.0006  0.00076  0.00062  0.00051  0.00057  0.00068  0.00092  0.0005  0.00070

Cl mg/L 230  1.07  0.93  0.71  1.34  1.03  1.35  1.12  0.93  1.02  1.23  1.62  0.92  1.25

Co mg/L - < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

Cr mg/L 0.1 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050 < 0.0050

Cu mg/L 0.009  0.0042  0.0042  0.0041  0.0043  0.0042  0.0043  0.0042  0.0042  0.0042  0.0043  0.0045  0.0042  0.0043

F mg/L 2  0.22  0.19  0.14  0.28  0.21  0.28  0.23  0.19  0.21  0.26  0.35  0.19  0.26

Fe mg/L 0.3  0.00019  0.00019  0.00020  0.00020  0.00019  0.00020  0.00019  0.00019  0.00019  0.00019  0.00021  0.00019  0.00020

Hg mg/L 0.000012  0.0019  0.0016  0.0012  0.0024  0.0018  0.0025  0.0020  0.0016  0.0018  0.0022  0.0030  0.0016  0.0023

K mg/L -  9.68  8.29  6.20  12.4  9.30  12.5  10.2  8.30  9.20  11.3  15.2  8.27  11.6

Mg mg/L -  32.4  27.8  20.7  41.5  31.2  41.9  34.1  27.8  30.9  37.7  50.9  27.7  38.7

Mn mg/L 0.05  0.0032  0.0035  0.0044  0.0028  0.0033  0.0027  0.0030  0.0035  0.0033  0.0030  0.0025  0.0035  0.0029

Mo mg/L 0.6 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020 < 0.020

Na mg/L -  4.36  3.75  2.81  5.54  4.2  5.60  4.58  3.74  4.16  5.05  6.78  3.74  5.18

Ni mg/L 0.052 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

P mg/L -  0.22  0.20  0.14  0.28  0.21  0.29  0.24  0.20  0.21  0.26  0.36  0.20  0.27

Pb mg/L 0.0025  0.0012  0.0011  0.0011  0.0013  0.0011  0.0013  0.0012  0.0011  0.0011  0.0012  0.0015  0.0011  0.0012

Sb mg/L 0.0052  0.17  0.15  0.11  0.21  0.17  0.22  0.17  0.15  0.16  0.19  0.26  0.15  0.20

Se mg/L 0.005 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020 < 0.0020

SO4 mg/L 250  32.2  27.6  20.6  41.1  31.0  41.5  33.9  27.6  30.7  37.4  50.4  27.5  38.4

Tl mg/L 0.000017 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040 < 0.00040

V mg/L 0.84 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010

Zn mg/L 0.12  0.038  0.033  0.024  0.049  0.04  0.050  0.040  0.033  0.036  0.045  0.060  0.033  0.046

TDS mg/L 500  244  218  181  297  237  300  254  218  236  274  356  218  280

NO3 + NO2 mg/L as N -  25.4  21.7  16.1  32.5  24.4  32.8  26.7  21.7  24.2  29.6  39.9  21.6  0.05

All values are for the dissolved fraction unless otherwise noted

< Indicates parameter was consistently below analytical detection limits in the HCT effluents, and is thus not expected at detectable concentations in the DRSF toe seepage

- Indicates no guideline for parameter

Indicates value is greater than Strictest Potentially Applicable Surface Water Quality Criteria

Parameter Units

Predicted toe seepage chemistry

Year 1 Year 2 Year 3

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Criteria

Post-
closure

Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12
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Table A13:  Predicted Toe Seepage Water Quality for Fiddle DRSF (Above Average Precipitation Scenario) 

pH s.u. 6.5 - 9  8.40  7.91  7.96  8.02  8.02  8.02  8.04  8.03  8.03  8.02  8.04  8.01

Alkalinity mg/L as CaCO3
>20  100  28.9  32.8  38.3  38.2  37.9  39.9  38.4  38.8  38.2  39.9  37.2

Ag mg/L 0.0032 0.00034 0.00002 0.00005 0.00006 0.00007 0.00007 0.00007 0.00006 0.00008 0.00009 0.00007 0.00007

Al mg/L 0.05  0.0043  0.0027  0.0028  0.0029  0.0029  0.0029  0.0030  0.0029  0.0029  0.0029  0.0030  0.0029

As mg/L 0.01  4.9  0.15  0.52  0.67  0.65  0.63  0.62  0.58  0.70  0.84  0.59  0.65

B mg/L 120  0.87  0.032  0.10  0.13  0.13  0.13  0.12  0.12  0.14  0.17  0.12  0.13

Ba mg/L 2  2.9E-07  4.9E-06  2.0E-06  1.5E-06  1.6E-06  1.6E-06  1.6E-06  1.7E-06  1.5E-06  1.3E-06  1.6E-06  1.6E-06

Be mg/L 0.004  2.3E-05  6.3E-08  7.5E-08  8.3E-08  9.6E-08  8.7E-08  9.3E-08  8.7E-08  9.9E-08  1.1E-07  8.6E-08  9.2E-08

Ca mg/L -  20.8  6.51  6.65  8.71  8.03  8.07  9.12  8.55  8.15  6.89  9.31  7.56

Cd mg/L 0.00025 0.00019 0.00002 0.00003 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00005 0.00004 0.00004

Cl mg/L 230  0.25  0.40  0.41  0.39  0.40  0.40  0.39  0.39  0.40  0.42  0.38  0.41

Co mg/L -  0.0035  0.00012  0.00038  0.00047  0.00045  0.00043  0.00042  0.00039  0.00048  0.00058  0.00041  0.00044

Cr mg/L 0.1  0.00018  2.2E-06  3.3E-06  4.1E-06  4.3E-06  4.1E-06  4.3E-06  3.9E-06  4.2E-06  4.2E-06  3.9E-06  4.0E-06

Cu mg/L 0.009  0.0039  0.0003  0.0003  0.0005  0.0004  0.0004  0.0005  0.0005  0.0005  0.0004  0.0005  0.0004

F mg/L 2  0.24  0.21  0.22  0.21  0.21  0.21  0.20  0.21  0.22  0.23  0.20  0.22

Fe mg/L 0.3  0.00018  0.09  0.071  0.037  0.040  0.043  0.030  0.037  0.037  0.046  0.029  0.046

Hg mg/L 0.000012 0.00080 0.00001 0.00007 0.00010 0.00012 0.00012 0.00012 0.00011 0.00013 0.00016 0.00011 0.00012

K mg/L -  11.9  1.04  1.96  2.26  2.33  2.27  2.22  2.13  2.45  2.85  2.13  2.33

Mg mg/L -  23.2  1.48  3.24  3.93  4.21  4.07  4.00  3.81  4.44  5.24  3.84  4.18

Mn mg/L 0.05  0.11  0.0045  0.011  0.013  0.011  0.011  0.013  0.011  0.012  0.012  0.012  0.011

Mo mg/L 0.6  0.00025  0.00025  0.00025  0.00022  0.00023  0.00023  0.00022  0.00022  0.00023  0.00024  0.00021  0.00023

Na mg/L -  7.9  3.43  4.03  3.93  4.00  3.96  3.79  3.82  4.05  4.44  3.72  4.06

Ni mg/L 0.052  0.00022  0.00018  0.00018  0.00016  0.00017  0.00016  0.00016  0.00016  0.00017  0.00018  0.00016  0.00017

P mg/L -  0.0068  0.042  0.041  0.037  0.040  0.039  0.038  0.039  0.039  0.040  0.038  0.040

Pb mg/L 0.0025  0.0010  2.3E-07  1.0E-06  1.9E-06  2.1E-06  1.9E-06  2.3E-06  1.9E-06  2.3E-06  2.6E-06  2.1E-06  1.8E-06

Sb mg/L 0.0052  0.26  1.0E-04  0.00012  0.00021  0.00019  0.00018  0.00025  0.00021  0.00021  0.00017  0.00026  0.00017

Se mg/L 0.005  0.00091  0.00091  0.00091  0.00081  0.00083  0.00083  0.00078  0.00081  0.00082  0.00086  0.00077  0.00085

SO4 mg/L 250  103  3.89  11.8  14.9  14.8  14.2  14.1  13.3  15.8  18.8  13.4  14.6

Tl mg/L 0.000017 0.00160 0.00004 0.00017 0.00021 0.00021 0.00021 0.00019 0.00019 0.00022 0.00027 0.00019 0.00020

V mg/L 0.84  0.00039  0.00039  0.00039  0.00035  0.00036  0.00036  0.00034  0.00035  0.00035  0.00037  0.00033  0.00037

Zn mg/L 0.12  0.05  0.0009  0.0030  0.0041  0.0042  0.0040  0.0040  0.0037  0.0046  0.0055  0.0037  0.0041

TDS mg/L 500  273  46.2  61.9  73.6  73.1  72.0  74.6  71.4  75.3  78.2  73.7  71.5

NO3 + NO2 mg/L as N -  38.7  0.69  3.69  4.95  5.06  4.84  4.81  4.47  5.44  6.61  4.55  0.06

All values are for the dissolved fraction unless otherwise noted

- Indicates no guideline for parameter

Indicates value is greater than Strictest Potentially Applicable Surface Water Quality Criteria

Parameter Units

Predicted toe seepage chemistry

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12
Post-

closure

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Criteria

No source 
term 

provided for 
Year 1, as 

Fiddle 
DRSF does 

not exist
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Table A14:  Predicted Groundwater Quality underlying Hangar Flats DRSF (Above Average Precipitation Scenario) 

pH s.u. 6.5 - 8.5*  6.90  6.78  6.75  6.75  6.74  6.75  6.74  6.74  6.74  6.74  6.74  6.75  6.76  6.75  6.75

Alkalinity mg/L as CaCO3 -  136  43.2  134  134  133  135  133  134  134  132  133  136  139  135  137

Ag mg/L 0.1* 0.00002 0.00002 0.00002 0.00002 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003

Al mg/L 0.2*  0.0048  0.076  0.0041  0.0041  0.0041  0.0041  0.0041  0.0041  0.0041  0.0042  0.0042  0.0041  0.0041  0.0041  0.0041

As mg/L 0.01  0.0054  0.00053 0.0018 0.011 0.050 0.094 0.090 0.119  0.17  0.21  0.24  0.25  0.25  0.22  0.24

B mg/L -  0.019  0.018  0.029  0.037  0.045  0.053  0.055  0.063  0.085  0.099  0.110  0.12  0.116  0.107  0.114

Ba mg/L 2  0.020  0.0033  0.0012  0.0003  0.00013  0.00008  0.00009  7.2E-05  5.6E-05  5.1E-05  4.6E-05  4.4E-05  4.3E-05  4.8E-05  4.4E-05

Be mg/L 0.004  2.0E-05  2.6E-05  6.3E-08  6.5E-08  6.2E-08  7.5E-08  6.7E-08  6.8E-08  6.7E-08  5.7E-08  5.7E-08  6.7E-08  8.7E-08  6.7E-08  7.6E-08

Ca mg/L -  30.4  11.5  30.2  30.0  29.9  30.0  29.8  29.7  29.4  29.1  28.9  29.1  29.7  29.1  29.3

Cd mg/L 0.005 0.00002 0.00002 0.00003 0.00003 0.00004 0.00004 0.00004 0.00004 0.00006 0.00007 0.00008 0.00008 0.00008 0.00008 0.00008

Cl mg/L 250*  7.36  0.38  7.20  7.19  7.02  7.24  7.01  7.05  7.00  6.83  6.80  7.07  7.37  7.03  7.21

Co mg/L -  0.00099  0.00040  0.0010  0.0010  0.0010  0.0011  0.0011  0.0011  0.0011  0.0011  0.0012  0.0012  0.0012  0.0012  0.0012

Cr mg/L 0.1  0.00028  0.00026  1.1E-06  1.3E-06  1.5E-06  1.9E-06  1.6E-06  1.7E-06  1.8E-06  1.6E-06  1.6E-06  1.9E-06  2.5E-06  1.8E-06  2.1E-06

Cu mg/L 1.3  0.00039  0.00035  0.00015  0.00016  0.00018  0.00016  0.00018  0.00018  0.00019  0.00020  0.00020  0.00019  0.00018  0.00019  0.00019

F mg/L 4  0.22  0.23  0.22  0.22  0.22  0.23  0.22  0.22  0.23  0.22  0.23  0.24  0.24  0.23  0.24

Fe mg/L 0.3*  2.63  0.08  1.98  1.95  1.83  1.98  1.82  1.83  1.75  1.56  1.52  1.72  1.96  1.71  1.84

Hg mg/L 0.002 0.0000100 0.0000015 0.000012 0.000013 0.000020 0.000027 0.000027 0.000030 0.000033 0.000037 0.000039 0.000040 0.000040 0.000037 0.000039

K mg/L -  1.49  0.59  1.58  1.67  1.75  1.88  1.87  1.98  2.22  2.35  2.48  2.58  2.62  2.46  2.57

Mg mg/L -  8.00  1.28  8.08  8.26  8.29  8.70  8.52  8.79  9.24  9.40  9.68  10.06  10.33  9.79  10.13

Mn mg/L 0.05*  2.63  0.016  2.49  2.48  2.42  2.50  2.42  2.43  2.39  2.33  2.31  2.40  2.50  2.39  2.45

Mo mg/L -  0.0024  0.00039  0.0023  0.0023  0.0023  0.0023  0.0022  0.0023  0.0022  0.0022  0.0021  0.0022  0.0023  0.0022  0.0023

Na mg/L -  15.5  4.19  15.1  15.1  14.9  15.4  14.9  15.0  15.0  14.7  14.6  15.2  15.8  15.1  15.5

Ni mg/L -  0.00083  0.00047  0.00079  0.00079  0.00078  0.00080  0.00078  0.00078  0.00077  0.00074  0.00074  0.00077  0.00080  0.00076  0.00078

P mg/L -  0.039  0.037  0.00074  0.00074  0.00076  0.00074  0.00077  0.00076  0.00078  0.00081  0.00081  0.00077  0.00074  0.00078  0.00076

Pb mg/L 0.015 0.000057 0.000072 6.91E-07 1.13E-06 0.000001 0.000002 0.000002 0.000002 0.000003 0.000004 0.000004 0.000006 0.000009 0.000005 0.000007

Sb mg/L 0.006 0.00010  0.0013 0.00008 0.00009 0.00009 0.00008 0.00009 0.00009 0.00010 0.00011 0.00011 0.00010 0.00008 0.00010 0.00009

Se mg/L 0.05  0.0010  0.0010  0.00086  0.00092  0.00092  0.00095  0.00092  0.00093  0.00091  0.00088  0.00089  0.00092  0.00096  0.00092  0.00094

SO4 mg/L 250*  4.55  2.80  5.08  5.50  6.39  7.31  7.33  8.05  9.28  10.14  10.89  11.29  11.29  10.64  11.19

Tl mg/L 0.002 0.00002 0.00002 0.00004 0.00006 0.00007 0.00008 0.00009 0.00011 0.00015 0.00017 0.00019 0.00021 0.00020 0.00019 0.00020

V mg/L -  0.00046  0.00023  0.00045  0.00044  0.00043  0.00045  0.00043  0.00043  0.00043  0.00041  0.00041  0.00043  0.00045  0.00043  0.00044

Zn mg/L 5*  0.0015  0.0016  0.0028  0.0042  0.0045  0.0050  0.0052  0.0064  0.0097  0.0112  0.013  0.014  0.014  0.012  0.014

TDS mg/L 500*  167  64.3  206  207  206  211  207  210  211  209  211  216  222  214  218

NO3 + NO2 mg/L as N 10  0.050  0.20  0.11  0.11  0.47  0.78  0.82  1.11  1.80  2.16  2.55  2.69  2.65  2.45  0.05

All values are for the dissolved fraction unless otherwise noted

- Indicates no guideline for parameter

* Indicates secondary guideline

Indicates value is greater than Idaho Groundwater Quality Standard (IDAPA 58.01.11)

Units

Idaho 
Groundwater 

Quality 
Standard 
(IDAPA 

58.01.11)

Existing 
alluvial 

groundwater 
chemistry 

under facility 
(MWH-A02)

Year 1
Post-

closure
Year 3

Existing 
bedrock 

groundwater 
chemistry 

under facility 
(MWH-B02)

Predicted future groundwater chemistry under Hangar Flats DRSF

Year 2 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12

Parameter
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Table A15:  Predicted Groundwater Quality underlying West End DRSF (Above Average Precipitation Scenario) 

pH s.u. 6.5 - 8.5*  8.15  8.01  7.98  7.93  8.05  8.00  8.05  8.01  7.98  8.00  8.03  8.08  7.98  8.04

Alkalinity mg/L as CaCO3 -  165  159  150  133  176  156  177  162  148  155  169  190  149  172

Ag mg/L 0.1*  2.0E-05  0.00055  0.00051  0.00047  0.00070  0.0006  0.00074  0.00063  0.00056  0.00061  0.00073  0.00080  0.00056  0.00077

Al mg/L 0.2*  0.0028  0.0029  0.0029  0.0028  0.0030  0.0029  0.0030  0.0030  0.0029  0.0029  0.0030  0.0031  0.0029  0.0030

As mg/L  0.010  0.30  0.59  0.55  0.46  0.71  0.63  0.74  0.65  0.57  0.62  0.70  0.80  0.56  0.73

B mg/L -  0.020  0.32  0.29  0.26  0.39  0.36  0.42  0.37  0.32  0.35  0.40  0.45  0.32  0.43

Ba mg/L  2.00  0.051  2.2E-06  2.4E-06  2.8E-06  1.9E-06  2.1E-06  1.8E-06  2.1E-06  2.3E-06  2.2E-06  1.9E-06  1.7E-06  2.4E-06  1.9E-06

Be mg/L  0.0040  2.0E-05  0.00002  0.00002  0.00001  3.2E-05  0.00003  0.00004  2.8E-05  2.0E-05  0.00002  0.00004  0.00005  0.00002  0.00004

Ca mg/L -  38.0  22.71  22.11  21.31  22.11  20.11  21.11  20.71  20.61  20.21  20.51  21.79  20.81  19.71

Cd mg/L  0.0050  2.0E-05  0.00031  0.00029  0.00025  0.00038  0.00035  0.00041  0.00036  0.00032  0.00035  0.00039  0.00044  0.00031  0.00042

Cl mg/L 250*  0.37  0.73  0.68  0.60  0.85  0.77  0.89  0.80  0.71  0.76  0.85  0.96  0.71  0.88

Co mg/L -  0.00016  7.7E-05  6.9E-05  5.3E-05  7.9E-05  6.2E-05  7.4E-05  6.7E-05  6.1E-05  6.2E-05  6.9E-05  8.3E-05  6.2E-05  6.5E-05

Cr mg/L  0.10  0.00033  0.00010  0.00010  0.00008  0.00011  0.00009  0.00011  0.00010  0.00009  0.00009  0.00011  0.00013  0.00009  0.00010

Cu mg/L  1.30  0.00055  0.0020  0.0022  0.0025  0.0021  0.0024  0.0022  0.0023  0.0024  0.0024  0.0023  0.0022  0.0023  0.0024

F mg/L  4.00  0.20  0.21  0.19  0.16  0.24  0.21  0.24  0.22  0.19  0.21  0.23  0.27  0.19  0.23

Fe mg/L 0.3*  0.046  0.00029  0.00031  0.00034  0.00027  0.00030  0.00027  0.00029  0.00031  0.00030  0.00028  0.00026  0.00031  0.00028

Hg mg/L  0.0020  7.1E-07  0.0010  0.0009  0.0008  0.0012  0.0011  0.0013  0.0011  0.0010  0.0011  0.0012  0.0014  0.0010  0.0013

K mg/L -  3.05  6.42  5.97  5.12  7.67  6.8  8.01  7.12  6.26  6.75  7.65  8.71  6.21  8.02

Mg mg/L -  25.8  29.1  26.9  22.4  33.6  29.0  34.2  30.5  27.0  28.9  32.4  37.5  26.9  33.3

Mn mg/L 0.05*  0.011  0.0062  0.0060  0.0066  0.0053  0.0053  0.0050  0.0054  0.0056  0.0053  0.0052  0.0046  0.0056  0.0049

Mo mg/L -  0.0048  0.0024  0.0021  0.0016  0.0024  0.0019  0.0023  0.0021  0.0019  0.0019  0.0021  0.0026  0.0019  0.0020

Na mg/L -  2.56  3.48  3.22  2.72  4.04  3.54  4.16  3.71  3.28  3.52  3.95  4.53  3.27  4.08

Ni mg/L -  0.00093  0.00046  0.00041  0.00032  0.00047  0.00037  0.00044  0.00040  0.00036  0.00037  0.00041  0.00050  0.00037  0.00039

P mg/L -  0.040  0.13  0.13  0.11  0.16  0.15  0.17  0.15  0.14  0.15  0.16  0.19  0.14  0.17

Pb mg/L  0.015  4.6E-05  0.00042  0.00044  0.00052  0.00048  0.00053  0.00053  0.00050  0.00049  0.00051  0.00053  0.00054  0.00050  0.00057

Sb mg/L  0.0060  0.023  0.10  0.09  0.08  0.12  0.11  0.13  0.11  0.10  0.10  0.12  0.14  0.10  0.13

Se mg/L  0.050  0.0010  0.00049  0.00044  0.00034  0.00050  0.00040  0.00047  0.00043  0.00039  0.00040  0.00044  0.00053  0.00039  0.00042

SO4 mg/L 250*  43.2  37.6  34.5  28.3  42.1  35.8  42.3  37.9  33.6  35.7  39.9  46.5  33.7  40.4

Tl mg/L  0.0020  2.0E-05  9.8E-06  8.9E-06  6.9E-06  1.0E-05  7.9E-06  9.5E-06  8.6E-06  7.8E-06  8.0E-06  8.8E-06  1.1E-05  7.9E-06  8.4E-06

V mg/L -  0.00021  0.00010  0.00009  0.00007  1.1E-04  0.00008  1.0E-04  9.1E-05  8.2E-05  8.0E-05  9.0E-05  1.1E-04  0.00008  8.8E-05

Zn mg/L 5*  0.034  0.036  0.034  0.028  0.041  0.036  0.042  0.037  0.033  0.035  0.040  0.047  0.034  0.041

TDS mg/L 500*  213  260  245  214  288  253  289  264  241  252  276  312  242  280

NO3 + NO2 mg/L as N  10  0.050 12.94 11.08 8.20 16.60 12.40 16.70 13.60 11.10 12.30 15.80 20.40 11.10 0.05

All values are for the dissolved fraction unless otherwise noted

- Indicates no guideline for parameter

* Indicates secondary guideline

Indicates value is greater than Idaho Groundwater Quality Standard (IDAPA 58.01.11)
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Predicted future groundwater chemistry under West End DRSF
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Table A16:  Predicted Groundwater Quality underlying Fiddle DRSF (Above Average Precipitation Scenario) 

pH s.u. 6.5 - 8.5*  7.21  8.54  7.46  7.46  7.46  7.46  7.46  7.46  7.46  7.46  7.46  7.46  7.46  7.46

Alkalinity mg/L as CaCO3 -  26.5  80.1  68.5  68.2  68.1  68.1  68.0  68.1  68.2  68.2  68.2  68.2  68.3  68.1

Ag mg/L 0.1*  2.0E-05  2.0E-05  2.3E-05  2.0E-05  2.3E-05  2.4E-05  2.6E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.4E-05  2.5E-05

Al mg/L 0.2*  0.0057  0.36  0.0025  0.0025  0.0025  0.0025  0.0025  0.0025  0.0025  0.0025  0.0025  0.0025  0.0025  0.0025

As mg/L 0.01  0.087  0.31  0.011  0.0070  0.010  0.015  0.015  0.015  0.015  0.015  0.015  0.014  0.012  0.014

B mg/L -  0.020  0.024  0.031  0.025  0.031  0.033  0.035  0.035  0.034  0.034  0.034  0.034  0.032  0.034

Ba mg/L 2  0.017  0.040  7.0E-05  9.5E-05  7.5E-05  5.8E-05  5.7E-05  5.8E-05  5.7E-05  5.8E-05  5.7E-05  6.0E-05  6.5E-05  5.9E-05

Be mg/L 0.004  2.0E-05  7.5E-05  7.8E-09  7.8E-09  7.7E-09  7.7E-09  7.8E-09  7.7E-09  7.7E-09  7.7E-09  7.8E-09  7.7E-09  7.8E-09  7.8E-09

Ca mg/L -  5.27  14.8  14.7  14.7  14.6  14.6  14.6  14.6  14.7  14.7  14.6  14.5  14.7  14.6

Cd mg/L 0.005  2.1E-05  2.2E-05  6.7E-06  6.1E-06  6.7E-06  7.0E-06  7.7E-06  7.4E-06  7.4E-06  7.4E-06  7.4E-06  7.2E-06  6.9E-06  7.3E-06

Cl mg/L 250*  0.43  0.97  0.95  0.95  0.95  0.94  0.94  0.94  0.94  0.94  0.94  0.95  0.94  0.94

Co mg/L -  7.5E-05  0.00099  0.00063  0.00062  0.00063  0.00064  0.00064  0.00064  0.00063  0.00063  0.00064  0.00063  0.00063  0.00064

Cr mg/L 0.1  0.00020  0.00034  4.3E-08  3.9E-08  4.1E-08  4.5E-08  4.6E-08  4.6E-08  4.6E-08  4.6E-08  4.6E-08  4.4E-08  4.4E-08  4.5E-08

Cu mg/L 1.3  0.00012  0.00056  1.9E-06  2.0E-06  2.0E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.0E-06  2.0E-06  2.1E-06  2.0E-06

F mg/L 4  0.22  0.58  0.57  0.57  0.56  0.56  0.56  0.56  0.56  0.56  0.56  0.56  0.56  0.56

Fe mg/L 0.3*  0.02  0.63  0.0062  0.0069  0.0066  0.0064  0.0065  0.0065  0.0061  0.0061  0.0061  0.0065  0.0065  0.0062

Hg mg/L 0.002  1.0E-06  5.5E-06  1.1E-05  6.5E-06  1.1E-05  1.4E-05  1.8E-05  1.7E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.4E-05  1.6E-05

K mg/L -  0.93  0.95  1.04  0.96  1.04  1.07  1.10  1.09  1.08  1.08  1.08  1.08  1.05  1.09

Mg mg/L -  1.19  2.23  2.35  2.21  2.35  2.40  2.46  2.45  2.43  2.43  2.44  2.43  2.38  2.44

Mn mg/L 0.05*  0.0014  0.015  0.015  0.014  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015

Mo mg/L -  0.00028  0.0045  0.0044  0.0044  0.0043  0.0043  0.0043  0.0043  0.0043  0.0043  0.0043  0.0043  0.0043  0.0043

Na mg/L -  3.61  27.8  27.2  27.2  27.0  26.7  26.6  26.6  26.6  26.7  26.8  27.0  26.8  26.8

Ni mg/L -  0.00024  0.00069  0.00019  0.00018  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019

P mg/L -  0.045  0.043  0.011  0.009  0.010  0.012  0.012  0.012  0.012  0.012  0.012  0.012  0.011  0.012

Pb mg/L 0.015  2.0E-05  0.00031  4.7E-08  4.2E-08  4.6E-08  5.1E-08  5.1E-08  5.1E-08  5.2E-08  5.1E-08  5.1E-08  4.9E-08  4.9E-08  5.0E-08

Sb mg/L 0.006  0.0041  0.0098  0.0058  0.0051  0.0054  0.0056  0.0055  0.0055  0.0059  0.0059  0.0059  0.0055  0.0055  0.0059

Se mg/L 0.05  0.0010  0.0010  0.00066  0.00061  0.00065  0.00069  0.00069  0.00069  0.00069  0.00069  0.00069  0.00069  0.00067  0.00069

SO4 mg/L 250*  2.41  26.3  26.5  25.9  26.3  26.3  26.4  26.4  26.3  26.3  26.4  26.6  26.2  26.5

Tl mg/L 0.002  2.1E-05  2.3E-05  3.5E-05  2.5E-05  3.5E-05  3.9E-05  4.2E-05  4.2E-05  3.9E-05  4.0E-05  4.0E-05  3.9E-05  3.6E-05  4.0E-05

V mg/L -  0.00043  0.0012  0.00073  0.00068  0.00074  0.00081  0.00083  0.00083  0.00079  0.00079  0.00079  0.00081  0.00078  0.00079

Zn mg/L 5*  0.00079  0.0020  0.00021  0.00019  0.00021  0.00024  0.00025  0.00025  0.00024  0.00024  0.00024  0.00024  0.00023  0.00024

TDS mg/L 500*  52.9  192  142  141  141  141  141  141  141  141  141  141  141  141

NO3 + NO2 mg/L as N 10  0.074  0.05  0.34  0.10  0.35  0.46  0.57  0.55  0.50  0.50  0.51  0.49  0.40  0.05

All values are for the dissolved fraction unless otherwise noted

- Indicates no guideline for parameter

* Indicates secondary guideline

Indicates value is greater than Idaho Groundwater Quality Standard (IDAPA 58.01.11)

Year 8
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Figure A1: Predicted Runoff Water Quality for Hangar Flats DRSF for Key Constituents of Interest (As, Sb, SO4, pH) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure A2: Predicted Runoff Water Quality for Hangar Flats DRSF for Key Constituents of Interest (Hg, Mn, Al, Fe) – Comparison of Average, Below Average and Above Average Precipitation Scenarios
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Figure A3: Predicted Runoff Water Quality for West End DRSF for Key Constituents of Interest (As, Sb, SO4, pH) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure A4: Predicted Runoff Water Quality for West End DRSF for Key Constituents of Interest (Hg, Mn, Al, Fe) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure A5: Predicted Runoff Water Quality for Fiddle DRSF for Key Constituents of Interest (As, Sb, SO4, pH) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure A6: Predicted Runoff Water Quality for Fiddle DRSF for Key Constituents of Interest (Hg, Mn, Al, Fe) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure A7: Predicted Toe Seepage Water Quality for West End DRSF for Key Constituents of Interest (As, Sb, SO4, pH) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure A8: Predicted Toe Seepage Water Quality for West End DRSF for Key Constituents of Interest (Hg, Mn, Al, Fe) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure A9: Predicted Toe Seepage Water Quality for Fiddle DRSF for Key Constituents of Interest (As, Sb, SO4, pH) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure A10: Predicted Toe Seepage Water Quality for Fiddle DRSF for Key Constituents of Interest (Hg, Mn, Al, Fe) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure A11: Predicted Groundwater Quality Underlying Hangar Flats DRSF for Key Constituents of Interest (As, Sb, SO4, pH) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 

0.0001

0.001

0.01

0.1

1

D
is
so
lv
e
d
 A
rs
e
n
ic
 (
m
g
/L
)

Year

Predicted groundwater chemistry ‐
Average precipitation scenario

Predicted groundwater chemistry ‐
Above average preciptiation
scenario

Predicted groundwater chemistry ‐
Below average precipitation
scenario

IDAPA 58.01.11 groundwater
standard

Existing alluvial groundwater
chemistry (MWH‐A02)

Existing bedrock groundwater
chemistry (MWH‐B02)

0.00001

0.0001

0.001

0.01

0.1

1

D
is
so
lv
e
d
 A
n
ti
m
o
n
y 
(m

g
/L
)

Year

Predicted groundwater chemistry ‐
Average precipitation scenario

Predicted groundwater chemistry ‐
Above average preciptiation
scenario

Predicted groundwater chemistry ‐
Below average precipitation
scenario

IDAPA 58.01.11 groundwater
standard

Existing alluvial groundwater
chemistry (MWH‐A02)

Existing bedrock groundwater
chemistry (MWH‐B02)

1

10

100

1000

Su
lf
at
e
 (
m
g
/L
)

Year

Predicted groundwater chemistry ‐
Average precipitation scenario

Predicted groundwater chemistry ‐
Above average preciptiation
scenario

Predicted groundwater chemistry ‐
Below average precipitation
scenario

IDAPA 58.01.11 groundwater
standard

Existing alluvial groundwater
chemistry (MWH‐A02)

Existing bedrock groundwater
chemistry (MWH‐B02)

4

4.5

5

5.5

6

6.5

7

7.5

8

8.5

9

p
H
 (
s.
u
.)

Year

Predicted groundwater chemistry ‐
Average precipitation scenario

Predicted groundwater chemistry ‐
Above average preciptiation
scenario

Predicted groundwater chemistry ‐
Below average precipitation
scenario

IDAPA 58.01.11 groundwater
standard

Existing alluvial groundwater
chemistry (MWH‐A02)

Existing bedrock groundwater
chemistry (MWH‐B02)



SRK Consulting  Appendix A 

RG/AP/RB Appendix A   July 2018 

 

  

  

Figure A12: Predicted Groundwater Quality Underlying Hangar Flats DRSF for Key Constituents of Interest (Hg, Mn, Al, Fe) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure A13: Predicted Groundwater Quality Underlying West End DRSF for Key Constituents of Interest (As, Sb, SO4, pH) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure A14: Predicted Groundwater Quality Underlying West End DRSF for Key Constituents of Interest (Hg, Mn, Al, Fe) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure A15: Predicted Groundwater Quality Underlying Fiddle DRSF for Key Constituents of Interest (As, Sb, SO4, pH) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure A16: Predicted Groundwater Quality Underlying Fiddle DRSF for Key Constituents of Interest (Hg, Mn, Al, Fe) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Table B1:  Operational Predicted Chemistry at YP-T-27 (Below Average Precipitation Scenario) 

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average Baseline 
Chemistry at YP-
T-27 (HDR, 2017) 

Predicted Chemistry at YP-T-27 for Operational Year 
(Meadow Creek below TSF and Hangar Flats DRSF) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  7.39  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23 

Alkalinity mg/L as CaCO3 >20  38.2  32.1  32.2  32.3  32.0  32.5  32.0  31.8  31.8  31.8  31.8  31.8  31.8 

Ag mg/L  0.0032 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Al mg/L  0.050  0.013  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015 

As mg/L  0.010  0.033  0.0061  0.0073  0.0084  0.0040  0.0109  0.0036  0.0012  0.0012  0.0012  0.0012  0.0012  0.0012 

B mg/L  120  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025 

Ba mg/L  2.00  0.005  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004 

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Ca mg/L -  11.3  8.43  8.47  8.51  8.35  8.61  8.34  8.25  8.25  8.25  8.25  8.25  8.25 

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Cl mg/L  230  1.22  0.49  0.52  0.55  0.45  0.60  0.44  0.38  0.38  0.38  0.38  0.38  0.38 

Co mg/L - 0.00012 0.00003 0.00004 0.00004 0.00003 0.00004 0.00003 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Cr mg/L  0.10  0.00022  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021 

Cu mg/L  0.0090  0.00024  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022 

F mg/L  2.00  0.28  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29 

Fe mg/L  0.30  0.063  0.036  0.040  0.043  0.030  0.051  0.029  0.022  0.022  0.022  0.022  0.022  0.022 

Hg mg/L  1.2E-05  1.5E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06 

K mg/L -  0.87  0.68  0.69  0.69  0.68  0.70  0.68  0.67  0.67  0.67  0.67  0.67  0.67 

Mg mg/L -  2.10  1.43  1.45  1.46  1.41  1.48  1.41  1.39  1.39  1.39  1.39  1.39  1.39 

Mn mg/L  0.050  0.025  0.0047  0.0055  0.0061  0.0035  0.0077  0.0032  0.0017  0.0017  0.0017  0.0017  0.0017  0.0017 

Mo mg/L  0.60  0.00094  0.00088  0.00088  0.00088  0.00087  0.00089  0.00087  0.00087  0.00087  0.00087  0.00087  0.00087  0.00087 

Na mg/L -  2.43  1.86  1.87  1.88  1.85  1.90  1.85  1.83  1.83  1.83  1.83  1.83  1.83 

Ni mg/L  0.052  0.00023  0.00022  0.00023  0.00023  0.00022  0.00023  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022 

P mg/L -  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036 

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Sb mg/L  0.0052  0.0060  0.0010  0.0011  0.0013  0.0007  0.0016  0.0006  0.0003  0.0003  0.0003  0.0003  0.0003  0.0003 

Se mg/L  0.0050 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  5.72  2.94  2.99  3.03  2.85  3.14  2.83  2.73  2.73  2.73  2.73  2.73  2.73 

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

V mg/L  0.84  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022 

Zn mg/L  0.12  0.00071  0.0011  0.0011  0.0011  0.0011  0.0011  0.0011  0.0011  0.0011  0.0011  0.0011  0.0011  0.0011 

TDS mg/L  500  56.2  44.9  45.1  45.3  44.6  45.7  44.5  44.1  44.1  44.1  44.1  44.1  44.1 

NO3 + NO2 mg/L as N -  0.053  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052 

All values are for dissolved fraction unless otherwise noted      

         
   Indicates value is greater than the strictest potentially applicable surface water quality standard   

0.001 
Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) 
resulted in a negative predicted concentration 
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Table B2:  Operational Predicted Chemistry at YP-T-22 (Below Average Precipitation Scenario) 

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
T-22 (HDR, 2017) 

Predicted 
Baseline 

Chemistry at YP-
T-22 from 
Existing 

Conditions Model  

Predicted Chemistry at YP-T-22 for Operational Year  
(Meadow Creek below Hangar Flats pit) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  7.44  7.42  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23 

Alkalinity mg/L as CaCO3 >20  39.7  39.9  32.3  32.4  32.5  32.1  32.5  32.0  31.8  31.8  31.8  31.8  31.8  31.8 

Ag mg/L  0.0032 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Al mg/L  0.050  0.014  0.016  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015 

As mg/L  0.010  0.033  0.037  0.0085  0.0103  0.0119  0.0054  0.0109  0.0036  0.0012  0.0012  0.0012  0.0012  0.0012  0.0012 

B mg/L  120  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025 

Ba mg/L  2.00  0.007  0.007  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004 

Be mg/L  0.0040 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Ca mg/L -  11.1  11.8  8.50  8.57  8.62  8.40  8.61  8.34  8.25  8.25  8.25  8.25  8.25  8.25 

Cd mg/L  0.00025 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Cl mg/L  230  0.99  0.99  0.99  0.99  0.99  0.99  0.99  0.99  0.99  0.99  0.99  0.99  0.99  0.99 

Co mg/L - 0.00010 0.00010 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 

Cr mg/L  0.10  0.00025  0.00022  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021 

Cu mg/L  0.0090  0.00027  0.00028  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022 

F mg/L  2.00  0.28  0.28  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29 

Fe mg/L  0.30  0.071  0.071  0.027  0.032  0.037  0.017  0.033  0.012  0.004  0.004  0.004  0.004  0.004  0.004 

Hg mg/L  1.2E-05  1.7E-06  2.1E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06 

K mg/L -  0.84  0.91  0.69  0.69  0.69  0.68  0.70  0.68  0.67  0.67  0.67  0.67  0.67  0.67 

Mg mg/L -  2.15  2.25  1.45  1.47  1.48  1.42  1.48  1.41  1.39  1.39  1.39  1.39  1.39  1.39 

Mn mg/L  0.050  0.022  0.025  0.0053  0.0062  0.0070  0.0038  0.0077  0.0032  0.0017  0.0017  0.0017  0.0017  0.0017  0.0017 

Mo mg/L  0.60  0.00088  0.00090  0.00088  0.00088  0.00088  0.00087  0.00089  0.00087  0.00087  0.00087  0.00087  0.00087  0.00087  0.00087 

Na mg/L -  2.42  2.53  1.87  1.88  1.89  1.85  1.90  1.85  1.83  1.83  1.83  1.83  1.83  1.83 

Ni mg/L  0.052  0.00027  0.00027  0.00023  0.00023  0.00023  0.00022  0.00023  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022 

P mg/L -  0.036  0.037  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036 

Pb mg/L  0.0025 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 

Sb mg/L  0.0052  0.0078  0.0078  0.0010  0.0011  0.0013  0.0007  0.0016  0.0006  0.0003  0.0003  0.0003  0.0003  0.0003  0.0003 

Se mg/L  0.0050 <0.001  0.0010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  4.97  5.97  3.08  3.17  3.24  2.93  3.14  2.83  2.73  2.73  2.73  2.73  2.73  2.73 

Tl mg/L 0.000017 <0.00002 0.000020 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

V mg/L  0.84  0.00025  0.00025  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022 

Zn mg/L  0.12  0.00066  0.00066  0.0003  0.0003  0.0003  0.0003  0.0003  0.0003  0.0003  0.0003  0.0003  0.0003  0.0003  0.0003 

TDS mg/L  500  54.8  60.3  45.2  45.5  45.8  44.8  45.7  44.5  44.1  44.1  44.1  44.1  44.1  44.1 

NO3 + NO2 mg/L as N -  0.052  0.053  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052 

All values are for dissolved fraction unless otherwise noted 

         
   Indicates value is greater than the strictest potentially applicable surface water quality standard    

0.001 Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) resulted in a negative 
predicted concentration 
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Table B3:  Operational Predicted Chemistry at YP-SR-10 (Below Average Precipitation Scenario) 

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
SR-10 (HDR, 2017) 

Predicted 
Baseline 

Chemistry at YP-
SR-10 from 

Existing 
Conditions Model  

Predicted Chemistry at YP-SR-10 for Operational Year  
(EFSFSR below confluence with Meadow Creek) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  7.40  7.45  7.35  7.34  7.34  7.35  7.34  7.35  7.35  7.35  7.36  7.36  7.36  7.36 

Alkalinity mg/L as CaCO3 >20  39.3  40.0  36.5  36.7  36.9  35.9  37.2  35.8  35.8  36.0  36.5  36.1  36.8  38.0 

Ag mg/L  0.0032 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Al mg/L  0.050  0.010  0.010  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.008 

As mg/L  0.010  0.024  0.024  0.0095  0.0105  0.0114  0.0078  0.0110  0.0068  0.0057  0.0058  0.0061  0.0059  0.0064  0.0070 

B mg/L  120  0.026  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025 

Ba mg/L  2.00  0.009  0.009  0.008  0.008  0.009  0.008  0.009  0.007  0.008  0.008  0.008  0.008  0.008  0.010 

Be mg/L  0.0040 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Ca mg/L -  10.2  10.5  8.99  9.08  9.16  8.80  9.26  8.75  8.73  8.77  8.87  8.76  8.93  9.26 

Cd mg/L  0.00025 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Cl mg/L  230  0.67  0.69  0.19  0.21  0.22  0.16  0.25  0.16  0.13  0.14  0.15  0.15  0.16  0.18 

Co mg/L - <0.00007 0.00007 0.00002 0.00002 0.00002 0.00001 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 

Cr mg/L  0.10  0.00024  0.00022  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021 

Cu mg/L  0.0090  0.00024  0.00025  0.00023  0.00023  0.00023  0.00022  0.00024  0.00022  0.00022  0.00023  0.00023  0.00022  0.00023  0.00025 

F mg/L  2.00  0.29  0.28  0.28  0.28  0.28  0.29  0.28  0.29  0.29  0.28  0.28  0.28  0.28  0.28 

Fe mg/L  0.30  0.039  0.046  0.023  0.026  0.029  0.018  0.027  0.015  0.012  0.012  0.012  0.012  0.013  0.013 

Hg mg/L  1.2E-05  2.4E-06  2.5E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.0E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06 

K mg/L -  0.78  0.82  0.72  0.73  0.73  0.71  0.75  0.70  0.70  0.70  0.71  0.70  0.72  0.74 

Mg mg/L -  2.23  2.32  1.95  1.98  2.00  1.89  2.03  1.87  1.88  1.90  1.95  1.91  1.98  2.10 

Mn mg/L  0.050  0.013  0.013  0.0035  0.0039  0.0043  0.0027  0.0047  0.0024  0.0017  0.0017  0.0017  0.0017  0.0016  0.0016 

Mo mg/L  0.60  0.00089  0.00090  0.00089  0.00089  0.00089  0.00089  0.00090  0.00089  0.00089  0.00089  0.00089  0.00089  0.00089  0.00089 

Na mg/L -  2.12  2.16  1.84  1.86  1.87  1.81  1.90  1.81  1.80  1.80  1.82  1.80  1.82  1.88 

Ni mg/L  0.052  0.00023  0.00026  0.00023  0.00024  0.00024  0.00023  0.00024  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00024 

P mg/L -  0.035  0.036  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035 

Pb mg/L  0.0025 0.00002 0.00002 0.00002 0.00002 0.00002 0.00001 0.00002 0.00001 0.00001 0.00002 0.00002 0.00002 0.00002 0.00002 

Sb mg/L  0.0052  0.012  0.012  0.009  0.009  0.009  0.009  0.010  0.009  0.009  0.009  0.009  0.009  0.009  0.009 

Se mg/L  0.0050 <0.001  0.0010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  4.03  3.98  2.61  2.70  2.76  2.45  2.80  2.39  2.34  2.35  2.38  2.32  2.39  2.59 

Tl mg/L 0.000017 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

V mg/L  0.84  0.00021  0.00023  0.00022  0.00022  0.00022  0.00021  0.00022  0.00021  0.00021  0.00022  0.00022  0.00021  0.00022  0.00022 

Zn mg/L  0.12  0.00063  0.00069  0.0005  0.0005  0.0005  0.0005  0.0005  0.0005  0.0005  0.0005  0.0005  0.0005  0.0005  0.0006 

TDS mg/L  500  51.9  54.0  47.0  47.4  47.7  46.1  48.2  45.9  45.7  45.9  46.4  45.9  46.6  48.2 

NO3 + NO2 mg/L as N -  0.050  0.056  0.057  0.058  0.059  0.055  0.060  0.055  0.055  0.055  0.057  0.055  0.057  0.062 

All values are for dissolved fraction unless otherwise noted 

         
   Indicates value is greater than the strictest potentially applicable surface water quality standard    

0.001 Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) resulted in a negative 
predicted concentration 
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Table B4:  Operational Predicted Chemistry at YP-SR-8 (Below Average Precipitation Scenario) 

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Mesaured 
Baseline 

Chemistry at YP-
SR-8 (HDR, 2017) 

Predicted 
Baseline 

Chemistry at YP-
SR-8 from 
Existing 

Conditions Model  

Predicted Chemistry at YP-SR-8 for Operational Year  
(EFSFSR below Garnet and Scout Creeks) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  7.48  7.44  7.34  7.34  7.34  7.35  7.33  7.35  7.35  7.35  7.35  7.36  7.36  7.35 

Alkalinity mg/L as CaCO3 >20  43.0  41.5  38.5  39.0  39.2  37.2  39.5  36.9  36.8  37.0  37.9  37.4  38.6  40.7 

Ag mg/L  0.0032 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Al mg/L  0.050  0.010  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.008 

As mg/L  0.010  0.028  0.028  0.013  0.015  0.015  0.011  0.015  0.010  0.009  0.009  0.010  0.010  0.010  0.012 

B mg/L  120  0.026  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025 

Ba mg/L  2.00  0.010  0.010  0.009  0.009  0.009  0.008  0.010  0.008  0.008  0.008  0.009  0.008  0.009  0.011 

Be mg/L  0.0040 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Ca mg/L -  11.3  10.9  9.51  9.67  9.76  9.16  9.86  9.06  9.01  9.06  9.27  9.12  9.43  9.96 

Cd mg/L  0.00025 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 

Cl mg/L  230  0.73  0.69  0.22  0.24  0.26  0.18  0.28  0.17  0.15  0.15  0.18  0.17  0.19  0.23 

Co mg/L - 0.00011 0.00011 0.00006 0.00006 0.00007 0.00005 0.00007 0.00005 0.00005 0.00005 0.00005 0.00005 0.00006 0.00006 

Cr mg/L  0.10  0.00022  0.00022  0.00021  0.00022  0.00022  0.00021  0.00022  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00022 

Cu mg/L  0.0090  0.00032  0.00027  0.00025  0.00025  0.00025  0.00023  0.00026  0.00023  0.00023  0.00023  0.00024  0.00023  0.00025  0.00027 

F mg/L  2.00  0.29  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28 

Fe mg/L  0.30  0.034  0.034  0.034  0.034  0.034  0.034  0.034  0.034  0.034  0.034  0.034  0.034  0.034  0.034 

Hg mg/L  1.2E-05  2.5E-06  2.5E-06  2.1E-06  2.0E-06  2.0E-06  2.1E-06  2.0E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06 

K mg/L -  0.82  0.85  0.75  0.77  0.77  0.73  0.79  0.72  0.72  0.72  0.74  0.72  0.75  0.79 

Mg mg/L -  2.52  2.45  2.12  2.17  2.20  2.00  2.22  1.97  1.97  1.99  2.07  2.02  2.14  2.33 

Mn mg/L  0.050  0.011  0.011  0.0023  0.0031  0.0035  0.0007  0.0038  0.0002 - 0.0007 - 0.0007 - 0.0001 - 0.0004  0.0005  0.0016 

Mo mg/L  0.60  0.00086  0.00098  0.00098  0.00100  0.00100  0.00094  0.00100  0.00093  0.00093  0.00093  0.00095  0.00094  0.00097  0.00102 

Na mg/L -  2.35  2.41  2.19  2.26  2.28  2.01  2.29  1.97  1.94  1.95  2.05  1.99  2.15  2.37 

Ni mg/L  0.052  0.00021  0.00021  0.00022  0.00025  0.00025  0.00015  0.00024  0.00013  0.00012  0.00013  0.00017  0.00015  0.00021  0.00029 

P mg/L -  0.034  0.036  0.036  0.036  0.036  0.035  0.036  0.035  0.035  0.035  0.035  0.035  0.035  0.036 

Pb mg/L  0.0025 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Sb mg/L  0.0052  0.017  0.017  0.014  0.015  0.015  0.013  0.015  0.013  0.013  0.013  0.013  0.013  0.014  0.015 

Se mg/L  0.0050 <0.001  0.0010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  6.67  6.67  5.50  5.70  5.79  5.05  5.82  4.91  4.82  4.84  5.06  4.92  5.25  5.80 

Tl mg/L 0.000017 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

V mg/L  0.84 <0.0002  0.00023  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022 

Zn mg/L  0.12 <0.0007  0.00082  0.0007  0.0007  0.0007  0.0006  0.0007  0.0006  0.0006  0.0006  0.0006  0.0006  0.0007  0.0008 

TDS mg/L  500  59.4  56.4  50.2  51.1  51.5  48.2  51.9  47.6  47.4  47.6  48.7  47.9  49.7  52.6 

NO3 + NO2 mg/L as N -  0.052  0.058  0.060  0.062  0.063  0.057  0.064  0.056  0.056  0.057  0.059  0.057  0.061  0.067 

All values are for dissolved fraction unless otherwise noted 

         
   Indicates value is greater than the strictest potentially applicable surface water quality standard    

0.001 Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) resulted in a negative 
predicted concentration 
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Table B5:  Operational Predicted Chemistry at YP-T-11 (Below Average Precipitation Scenario) 

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
T-11 (HDR, 2017) 

Predicted Chemistry at YP-T-11 for Operational Year 
(Fiddle Creek below Fiddle DRSF) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  7.19  7.19  7.19  7.19  7.19  7.19  7.19  7.19  7.19  7.19  7.19  7.19  7.19 

Alkalinity mg/L as CaCO3 >20  25.3  25.3  25.3  25.3  25.3  25.3  25.3  25.3  25.3  25.3  25.3  25.3  25.3 

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Al mg/L  0.050  0.017  0.017  0.017  0.017  0.017  0.017  0.017  0.017  0.017  0.017  0.017  0.017  0.017 

As mg/L  0.010  0.002  0.0016  0.0016  0.0016  0.0016  0.0016  0.0016  0.0016  0.0016  0.0016  0.0016  0.0016  0.0016 

B mg/L  120  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027 

Ba mg/L  2.00  0.012  0.012  0.012  0.012  0.012  0.012  0.012  0.012  0.012  0.012  0.012  0.012  0.012 

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Ca mg/L -  5.6  5.60  5.60  5.60  5.60  5.60  5.60  5.60  5.60  5.60  5.60  5.60  5.60 

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Cl mg/L  230  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39 

Co mg/L - 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Cr mg/L  0.10  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026 

Cu mg/L  0.0090  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021 

F mg/L  2.00  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28 

Fe mg/L  0.30  0.023  0.023  0.023  0.023  0.023  0.023  0.023  0.023  0.023  0.023  0.023  0.023  0.023 

Hg mg/L  1.2E-05  1.9E-06  1.9E-06  1.9E-06  1.9E-06  1.9E-06  1.9E-06  1.9E-06  1.9E-06  1.9E-06  1.9E-06  1.9E-06  1.9E-06  1.9E-06 

K mg/L -  0.55  0.55  0.55  0.55  0.55  0.55  0.55  0.55  0.55  0.55  0.55  0.55  0.55 

Mg mg/L -  0.73  0.73  0.73  0.73  0.73  0.73  0.73  0.73  0.73  0.73  0.73  0.73  0.73 

Mn mg/L  0.050  0.002  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019 

Mo mg/L  0.60  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011 

Na mg/L -  2.20  2.20  2.20  2.20  2.20  2.20  2.20  2.20  2.20  2.20  2.20  2.20  2.20 

Ni mg/L  0.052  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021 

P mg/L -  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035 

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Sb mg/L  0.0052  0.0006  0.00056  0.00056  0.00056  0.00056  0.00056  0.00056  0.00056  0.00056  0.00056  0.00056  0.00056  0.00056 

Se mg/L  0.0050 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  1.70  1.70  1.70  1.70  1.70  1.70  1.70  1.70  1.70  1.70  1.70  1.70  1.70 

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

V mg/L  0.84  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021 

Zn mg/L  0.12  0.00061  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006 

TDS mg/L  500  36.5  36.5  36.5  36.5  36.5  36.5  36.5  36.5  36.5  36.5  36.5  36.5  36.5 

NO3 + NO2 mg/L as N -  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053 

All values are for dissolved fraction unless otherwise noted 

         
   Indicates value is greater than the strictest potentially applicable surface water quality standard   

0.001 Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) 
resulted in a negative predicted concentration 
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Table B6:  Operational Predicted Chemistry at YP-SR-6 (Below Average Precipitation Scenario) 

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
SR-6 (HDR, 2017) 

Predicted 
Baseline 

Chemistry at YP-
SR-6 from 
Existing 

Conditions Model  

Predicted Chemistry at YP-SR-6 for Operational Year  
(EFSFSR below Fiddle Creek and above Yellow Pine pit) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  7.38  7.43  7.33  7.34  7.34  7.34  7.33  7.34  7.34  7.34  7.35  7.35  7.35  7.35 

Alkalinity mg/L as CaCO3 >20  40.9  40.6  37.8  38.9  39.1  36.6  39.4  36.3  36.2  36.4  37.4  36.7  38.2  40.6 

Ag mg/L  0.0032 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Al mg/L  0.050  0.011  0.010  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.008 

As mg/L  0.010  0.030  0.026  0.013  0.014  0.015  0.011  0.015  0.010  0.009  0.009  0.009  0.009  0.010  0.012 

B mg/L  120  0.026  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025 

Ba mg/L  2.00  0.010  0.010  0.009  0.009  0.009  0.008  0.010  0.008  0.008  0.008  0.009  0.008  0.009  0.011 

Be mg/L  0.0040 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Ca mg/L -  11.3  10.6  9.32  9.64  9.72  8.98  9.82  8.89  8.83  8.87  9.11  8.92  9.31  9.95 

Cd mg/L  0.00025 <0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Cl mg/L  230  0.68  0.67  0.23  0.24  0.26  0.19  0.28  0.18  0.16  0.17  0.19  0.18  0.20  0.23 

Co mg/L - 0.00010 0.00010 0.000059 0.000063 0.000065 0.000052 0.000067 0.000050 0.000048 0.000048 0.000052 0.000050 0.000056 0.000064

Cr mg/L  0.10 <0.0002  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00021  0.00021  0.00022  0.00022  0.00022  0.00022  0.00022 

Cu mg/L  0.0090  0.00023  0.00026  0.00024  0.00025  0.00025  0.00023  0.00026  0.00023  0.00023  0.00023  0.00024  0.00023  0.00025  0.00027 

F mg/L  2.00  0.29  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28 

Fe mg/L  0.30  0.029  0.033  0.013  0.015  0.018  0.008  0.016  0.006  0.002  0.003  0.003  0.003  0.003  0.003 

Hg mg/L  1.2E-05  2.4E-06  2.5E-06  2.0E-06  2.0E-06  2.0E-06  2.1E-06  2.0E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06 

K mg/L -  0.82  0.83  0.74  0.76  0.77  0.72  0.78  0.71  0.71  0.71  0.73  0.71  0.74  0.79 

Mg mg/L -  2.51  2.36  2.05  2.16  2.19  1.94  2.21  1.91  1.90  1.92  2.02  1.95  2.10  2.33 

Mn mg/L  0.050  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009 

Mo mg/L  0.60  0.00079  0.00092  0.00094  0.00099  0.00099  0.00090  0.00099  0.00089  0.00088  0.00089  0.00091  0.00089  0.00095  0.0010 

Na mg/L -  2.33  2.40  2.19  2.26  2.28  2.02  2.30  1.98  1.96  1.97  2.06  2.01  2.15  2.37 

Ni mg/L  0.052  0.00026  0.00026  0.00027  0.00030  0.00030  0.00021  0.00030  0.00019  0.00018  0.00019  0.00023  0.00021  0.00027  0.00035 

P mg/L -  0.034  0.036  0.036  0.036  0.036  0.035  0.036  0.035  0.035  0.035  0.035  0.035  0.035  0.036 

Pb mg/L  0.0025 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Sb mg/L  0.0052  0.019  0.016  0.013  0.014  0.015  0.013  0.015  0.012  0.012  0.012  0.013  0.013  0.013  0.015 

Se mg/L  0.0050 <0.001  0.0010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  6.33  6.37  5.31  5.67  5.74  4.88  5.77  4.75  4.65  4.67  4.91  4.74  5.14  5.79 

Tl mg/L 0.000017 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

V mg/L  0.84 <0.0002  0.00023  0.00022  0.00022  0.00022  0.00021  0.00022  0.00021  0.00021  0.00021  0.00022  0.00021  0.00022  0.00022 

Zn mg/L  0.12  0.00077  0.00081  0.00067  0.00070  0.00071  0.00060  0.00070  0.00058  0.00057  0.00058  0.00063  0.00061  0.00069  0.00080 

TDS mg/L  500  57.3  55.3  49.5  50.9  51.3  47.6  51.8  47.1  46.8  47.0  48.2  47.3  49.3  52.6 

NO3 + NO2 mg/L as N -  0.052  0.059  0.060  0.062  0.063  0.057  0.064  0.056  0.056  0.057  0.059  0.057  0.060  0.067 

All values are for dissolved fraction unless otherwise noted 

         
   Indicates value is greater than the strictest potentially applicable surface water quality standard    

0.001 Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) resulted in a negative 
predicted concentration 
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Table B7:  Operational Predicted Chemistry at YP-T-6 (Below Average Precipitation Scenario) 

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
T-6 (HDR, 2017) 

Predicted Chemistry at YP-T-6 for Operational Year 
(West End Creek below West End pit and DRSF) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  8.38  8.40  8.40  8.40  8.40  8.40  8.40  8.40  8.40  8.40  8.40  8.40  8.40 

Alkalinity mg/L as CaCO3 >20  122  128  128  128  128  128  128  128  128  128  128  128  128 

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Al mg/L  0.050  0.004  0.002  0.002  0.002  0.002  0.002  0.002  0.002  0.002  0.002  0.002  0.002  0.002 

As mg/L  0.010  0.079  0.018  0.018  0.018  0.018  0.018  0.018  0.018  0.018  0.018  0.018  0.018  0.018 

B mg/L  120  0.028  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020 

Ba mg/L  2.00  0.018  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016 

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Ca mg/L -  43.3  33.62  33.62  33.62  33.62  33.62  33.62  33.62  33.62  33.62  33.62  33.62  33.62 

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Cl mg/L  230  0.38  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28 

Co mg/L - 0.00005 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 

Cr mg/L  0.10  0.00026  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030 

Cu mg/L  0.0090  0.00023  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032 

F mg/L  2.00  0.28  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20 

Fe mg/L  0.30  0.020  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025 

Hg mg/L  1.2E-05  4.2E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06 

K mg/L -  1.94  1.77  1.77  1.77  1.77  1.77  1.77  1.77  1.77  1.77  1.77  1.77  1.77 

Mg mg/L -  17.8  12.7  12.7  12.7  12.7  12.7  12.7  12.7  12.7  12.7  12.7  12.7  12.7 

Mn mg/L  0.050  0.002  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001 

Mo mg/L  0.60  0.0017  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010 

Na mg/L -  1.13  0.72  0.72  0.72  0.72  0.72  0.72  0.72  0.72  0.72  0.72  0.72  0.72 

Ni mg/L  0.052  0.00046  0.00047  0.00047  0.00047  0.00047  0.00047  0.00047  0.00047  0.00047  0.00047  0.00047  0.00047  0.00047 

P mg/L -  0.035  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041 

Pb mg/L  0.0025 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Sb mg/L  0.0052  0.011  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004 

Se mg/L  0.0050 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  55.9  7.89  7.89  7.89  7.89  7.89  7.89  7.89  7.89  7.89  7.89  7.89  7.89 

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

V mg/L  0.84  0.00022  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028 

Zn mg/L  0.12  0.00063  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006 

TDS mg/L  500  211  131  131  131  131  131  131  131  131  131  131  131  131 

NO3 + NO2 mg/L as N -  0.474  0.275  0.275  0.275  0.275  0.275  0.275  0.275  0.275  0.275  0.275  0.275  0.275 

All values are for dissolved fraction unless otherwise noted 

         
   Indicates value is greater than the strictest potentially applicable surface water quality standard   

0.001 Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) 
resulted in a negative predicted concentration 
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Table B8:  Operational Predicted Chemistry at YP-T-1 (Below Average Precipitation Scenario) 

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
T-1 (HDR, 2017) 

Predicted Chemistry at YP-T-1 for Operational Year 
(Sugar Creek below West End Creek) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  7.68  7.48  7.47  7.46  7.49  7.46  7.49  7.50  7.50  7.49  7.50  7.48  7.47 

Alkalinity mg/L as CaCO3 >20  56.7  50.5  50.1  50.2  50.9  50.2  51.0  51.1  51.0  50.7  51.2  50.4  50.0 

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Al mg/L  0.050  0.011  0.019  0.019  0.019  0.020  0.019  0.020  0.020  0.020  0.020  0.020  0.020  0.020 

As mg/L  0.010  0.013  0.0068  0.0069  0.0070  0.0066  0.0072  0.0065  0.0065  0.0065  0.0066  0.0065  0.0066  0.0070 

B mg/L  120  0.028  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031 

Ba mg/L  2.00  0.011  0.013  0.013  0.013  0.012  0.013  0.012  0.012  0.012  0.012  0.012  0.012  0.013 

Be mg/L  0.0040 <0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Ca mg/L -  16.3  14.8  14.8  14.9  14.8  14.9  14.8  14.8  14.8  14.8  14.8  14.7  14.8 

Cd mg/L  0.00025 <0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Cl mg/L  230  0.38  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39 

Co mg/L - 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 

Cr mg/L  0.10  0.00020  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021 

Cu mg/L  0.0090  0.00046  0.00026  0.00027  0.00027  0.00025  0.00027  0.00025  0.00024  0.00024  0.00025  0.00024  0.00025  0.00026 

F mg/L  2.00  0.29  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28 

Fe mg/L  0.30  0.021  0.021  0.021  0.022  0.021  0.022  0.021  0.021  0.021  0.021  0.021  0.021  0.022 

Hg mg/L  1.2E-05  7.6E-06  7.5E-06  7.4E-06  7.4E-06  7.6E-06  7.4E-06  7.7E-06  7.7E-06  7.7E-06  7.6E-06  7.7E-06  7.6E-06  7.5E-06 

K mg/L -  0.76  0.71  0.71  0.71  0.71  0.71  0.71  0.71  0.71  0.71  0.71  0.70  0.70 

Mg mg/L -  3.05  2.33  2.32  2.34  2.34  2.37  2.34  2.33  2.33  2.32  2.35  2.29  2.30 

Mn mg/L  0.050  0.002  0.0025  0.0026  0.0027  0.0023  0.0029  0.0022  0.0022  0.0022  0.0023  0.0022  0.0023  0.0027 

Mo mg/L  0.60  0.00095  0.00091  0.00091  0.00091  0.00092  0.00091  0.00092  0.00092  0.00092  0.00092  0.00092  0.00092  0.00091 

Na mg/L -  2.25  2.44  2.47  2.48  2.39  2.49  2.38  2.36  2.37  2.40  2.36  2.42  2.45 

Ni mg/L  0.052  0.00025  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024 

P mg/L -  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035 

Pb mg/L  0.0025 0.00002 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 

Sb mg/L  0.0052  0.0036  0.002  0.002  0.002  0.002  0.003  0.001  0.001  0.001  0.002  0.001  0.002  0.002 

Se mg/L  0.0050 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  8.60  5.39  5.70  5.91  4.85  6.24  4.74  4.62  4.65  4.94  4.70  5.05  5.77 

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

V mg/L  0.84 <0.0002  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021 

Zn mg/L  0.12  0.00089  0.0007  0.0007  0.0007  0.0006  0.0007  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0007 

TDS mg/L  500  125  63.4  63.7  64.1  62.8  64.7  62.6  62.4  62.5  62.8  62.6  62.7  63.6 

NO3 + NO2 mg/L as N -  0.051  0.057  0.056  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.056  0.055 

All values are for dissolved fraction unless otherwise noted 

         
   Indicates value is greater than the strictest potentially applicable surface water quality standard   

0.001 Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) 
resulted in a negative predicted concentration 

 



SRK Consulting  Appendix B 

RG/AP/RB  Appendix B   July 2018 

Table B9:  Operational Predicted Chemistry at YP-SR-4 (Below Average Precipitation Scenario) 

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
SR-4 (HDR, 2017) 

Predicted 
Baseline 

Chemistry at YP-
SR-4 from 
Existing 

Conditions Model  

Predicted Chemistry for YP-SR-4 for Operational Year  
(EFSFSR before confluence with Sugar Creek) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  7.50  7.38  7.33  7.33  7.33  7.34  7.33  7.34  7.34  7.34  7.34  7.35  7.35  7.34 

Alkalinity mg/L as CaCO3 >20  42.8  42.2  37.4  38.7  39.0  36.7  39.2  36.5  36.4  36.6  37.2  36.9  37.9  40.3 

Ag mg/L  0.0032 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Al mg/L  0.050  0.012  0.010  0.010  0.009  0.009  0.010  0.009  0.010  0.010  0.009  0.009  0.009  0.009  0.008 

As mg/L  0.010  0.061  0.061  0.040  0.041  0.042  0.038  0.042  0.037  0.036  0.036  0.036  0.037  0.037  0.038 

B mg/L  120  0.026  0.026  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025 

Ba mg/L  2.00  0.0107  0.0103  0.0092  0.0093  0.0095  0.0084  0.0098  0.0082  0.0083  0.0084  0.0090  0.0086  0.0094  0.0109 

Be mg/L  0.0040 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Ca mg/L -  12.6  11.1  9.21  9.57  9.67  9.00  9.76  8.93  8.88  8.92  9.06  8.96  9.22  9.85 

Cd mg/L  0.00025 <0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Cl mg/L  230  0.66  0.67  0.23  0.25  0.26  0.20  0.28  0.19  0.17  0.17  0.19  0.19  0.21  0.23 

Co mg/L - 0.00011 0.00012 0.00006 0.00006 0.00006 0.00005 0.00007 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00006 

Cr mg/L  0.10  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022 

Cu mg/L  0.0090  0.00025  0.00029  0.00025  0.00025  0.00025  0.00023  0.00026  0.00023  0.00023  0.00023  0.00024  0.00023  0.00025  0.00027 

F mg/L  2.00  0.29  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28 

Fe mg/L  0.30  0.057  0.057  0.037  0.039  0.041  0.033  0.040  0.030  0.027  0.027  0.028  0.028  0.028  0.028 

Hg mg/L  1.2E-05  2.4E-06  2.8E-06  2.0E-06  2.0E-06  2.0E-06  2.1E-06  2.0E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.2E-06  2.1E-06  2.1E-06 

K mg/L -  0.88  0.87  0.74  0.76  0.77  0.72  0.78  0.71  0.71  0.71  0.73  0.72  0.74  0.78 

Mg mg/L -  2.86  2.54  2.02  2.14  2.17  1.95  2.19  1.93  1.92  1.94  2.00  1.97  2.07  2.30 

Mn mg/L  0.050  0.020  0.020  0.012  0.012  0.013  0.010  0.013  0.010  0.009  0.009  0.009  0.009  0.010  0.011 

Mo mg/L  0.60  0.00082  0.00094  0.00092  0.00098  0.00098  0.00089  0.00098  0.00088  0.00086  0.00086  0.00089  0.00087  0.00092  0.00100 

Na mg/L -  2.29  2.39  2.20  2.26  2.28  2.02  2.30  1.98  1.95  1.96  2.06  2.00  2.16  2.38 

Ni mg/L  0.052  0.00023  0.00026  0.00027  0.00030  0.00030  0.00021  0.00030  0.00019  0.00018  0.00019  0.00022  0.00021  0.00026  0.00035 

P mg/L -  0.035  0.037  0.036  0.036  0.036  0.035  0.036  0.035  0.035  0.035  0.035  0.035  0.035  0.036 

Pb mg/L  0.0025 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Sb mg/L  0.0052  0.031  0.031  0.026  0.027  0.027  0.026  0.028  0.026  0.025  0.026  0.026  0.026  0.026  0.028 

Se mg/L  0.0050 <0.001  0.0010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  8.74  8.74  7.10  7.48  7.57  6.68  7.60  6.54  6.43  6.45  6.69  6.51  6.92  7.58 

Tl mg/L 0.000017 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

V mg/L  0.84  0.00021  0.00023  0.00022  0.00022  0.00022  0.00021  0.00022  0.00021  0.00021  0.00021  0.00022  0.00021  0.00022  0.00022 

Zn mg/L  0.12  0.00071  0.00071  0.00047  0.00050  0.00050  0.00039  0.00050  0.00038  0.00037  0.00038  0.00043  0.00041  0.00048  0.00059 

TDS mg/L  500  66.0  57.8  49.2  50.7  51.2  47.7  51.6  47.2  47.0  47.1  48.1  47.5  49.0  52.2 

NO3 + NO2 mg/L as N -  0.051  0.051  0.048  0.050  0.051  0.045  0.052  0.044  0.044  0.045  0.047  0.045  0.049  0.055 

All values are for dissolved fraction unless otherwise noted 

         
   Indicates value is greater than the strictest potentially applicable surface water quality standard    

0.001 Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) resulted in a negative 
predicted concentration 

 



SRK Consulting  Appendix B 

RG/AP/RB  Appendix B   July 2018 

Table B10:  Operational Predicted Chemistry at YP-SR-2 (Below Average Precipitation Scenario) 

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
SR-2 (HDR, 2017) 

Predicted 
Baseline 

Chemistry at YP-
SR-2 from 
Existing 

Conditions Model  

Predicted Chemistry at YP-SR-2 for Operational Year  
(EFSFSR downstream of all proposed mining activities after Sugar Creek confluence) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  7.61  7.48  7.39  7.39  7.39  7.40  7.39  7.41  7.41  7.41  7.40  7.41  7.40  7.40 

Alkalinity mg/L as CaCO3 >20  47.6  48.6  43.2  44.0  44.3  43.0  44.6  42.8  42.8  42.8  43.2  43.1  43.5  44.7 

Ag mg/L  0.0032 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Al mg/L  0.050  0.016  0.016  0.018  0.018  0.018  0.018  0.018  0.018  0.018  0.018  0.018  0.018  0.018  0.018 

As mg/L  0.010  0.043  0.046  0.025  0.025  0.025  0.024  0.025  0.024  0.023  0.023  0.023  0.023  0.023  0.024 

B mg/L  120  0.026  0.029  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028 

Ba mg/L  2.00  0.0112  0.0111  0.0109  0.0113  0.0115  0.0101  0.0118  0.0099  0.0099  0.0100  0.0105  0.0101  0.0109  0.0119 

Be mg/L  0.0040 <0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Ca mg/L -  14.2  15.1  11.7  12.0  12.1  11.6  12.3  11.5  11.4  11.5  11.6  11.5  11.7  12.1 

Cd mg/L  0.00025 <0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Cl mg/L  230  0.52  0.52  0.30  0.31  0.32  0.28  0.34  0.28  0.27  0.27  0.28  0.28  0.29  0.30 

Co mg/L - 0.00007 0.00007 0.000047 0.000049 0.000050 0.000043 0.000050 0.000042 0.000040 0.000040 0.000043 0.000041 0.000045 0.000050

Cr mg/L  0.10  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00022  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00022 

Cu mg/L  0.0090  0.00023  0.00023  0.00005  0.00006  0.00006  0.00004  0.00007  0.00003  0.00003  0.00003  0.00004  0.00003  0.00005  0.00006 

F mg/L  2.00  0.29  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28 

Fe mg/L  0.30  0.037  0.042  0.030  0.031  0.032  0.028  0.031  0.026  0.025  0.025  0.025  0.025  0.025  0.025 

Hg mg/L  1.2E-05  5.7E-06  4.7E-06  4.4E-06  4.5E-06  4.6E-06  4.5E-06  4.6E-06  4.5E-06  4.5E-06  4.5E-06  4.6E-06  4.6E-06  4.6E-06  4.5E-06 

K mg/L -  0.84  0.88  0.73  0.74  0.74  0.72  0.75  0.71  0.71  0.71  0.72  0.71  0.72  0.75 

Mg mg/L -  2.97  3.31  2.16  2.23  2.25  2.13  2.28  2.11  2.10  2.11  2.15  2.14  2.17  2.30 

Mn mg/L  0.050  0.011  0.013  0.008  0.008  0.008  0.007  0.008  0.006  0.006  0.006  0.006  0.006  0.007  0.007 

Mo mg/L  0.60  0.00086  0.00093  0.00091  0.00094  0.00094  0.00090  0.00094  0.00089  0.00089  0.00089  0.00090  0.00089  0.00092  0.00096 

Na mg/L -  2.30  2.40  2.32  2.38  2.40  2.19  2.42  2.16  2.14  2.15  2.22  2.17  2.29  2.43 

Ni mg/L  0.052  0.00024  0.00029  0.00026  0.00027  0.00027  0.00022  0.00027  0.00021  0.00021  0.00021  0.00023  0.00022  0.00025  0.00030 

P mg/L -  0.035  0.039  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035 

Pb mg/L  0.0025 0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Sb mg/L  0.0052  0.022  0.023  0.015  0.016  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.016 

Se mg/L  0.0050 <0.001  0.0010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  9.08  9.08  6.39  6.7  6.8  5.9  7.0  5.8  5.7  5.7  5.9  5.7  6.1  6.82 

Tl mg/L 0.000017 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

V mg/L  0.84 <0.0002  0.00021  0.00021  0.00022  0.00022  0.00021  0.00022  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00022 

Zn mg/L  0.12  0.00069  0.00069  0.00023  0.00026  0.00027  0.00018  0.00028  0.00017  0.00016  0.00017  0.00020  0.00018  0.00024  0.00031 

TDS mg/L  500  66.5  66.5  34.9  36.2  36.8  33.7  37.5  33.3  33.0  33.2  34.0  33.5  34.6  36.9 

NO3 + NO2 mg/L as N -  0.053  0.060  0.052  0.053  0.054  0.051  0.055  0.050  0.050  0.050  0.052  0.051  0.052  0.056 

All values are for dissolved fraction unless otherwise noted 

         
   Indicates value is greater than the strictest potentially applicable surface water quality standard    

0.001 Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) resulted in a negative 
predicted concentration 
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Table B11 Operational Predicted Chemistry at YP-T-27 (Above Average Precipitation Scenario) 

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average Baseline 
Chemistry at YP-
T-27 (HDR, 2017) 

Predicted Chemistry at YP-T-27 for Operational Year 
(Meadow Creek below TSF and Hangar Flats DRSF) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  7.39  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23 

Alkalinity mg/L as CaCO3 >20  38.2  32.0  32.0  31.9  32.1  32.0  32.0  31.8  31.8  31.8  31.8  31.8  31.8 

Ag mg/L  0.0032 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Al mg/L  0.050  0.013  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015 

As mg/L  0.010  0.033  0.0037  0.0040  0.0030  0.0060  0.0035  0.0043  0.0012  0.0012  0.0012  0.0012  0.0012  0.0012 

B mg/L  120  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025 

Ba mg/L  2.00  0.005  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004 

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Ca mg/L -  11.3  8.35  8.36  8.32  8.43  8.34  8.37  8.25  8.25  8.25  8.25  8.25  8.25 

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Cl mg/L  230  1.22  0.44  0.45  0.42  0.49  0.43  0.45  0.38  0.38  0.38  0.38  0.38  0.38 

Co mg/L - 0.00012 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Cr mg/L  0.10  0.00022  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021 

Cu mg/L  0.0090  0.00024  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022 

F mg/L  2.00  0.28  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29 

Fe mg/L  0.30  0.063  0.029  0.030  0.027  0.036  0.029  0.031  0.022  0.022  0.022  0.022  0.022  0.022 

Hg mg/L  1.2E-05  1.5E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06 

K mg/L -  0.87  0.68  0.68  0.67  0.68  0.68  0.68  0.67  0.67  0.67  0.67  0.67  0.67 

Mg mg/L -  2.10  1.41  1.41  1.41  1.43  1.41  1.42  1.39  1.39  1.39  1.39  1.39  1.39 

Mn mg/L  0.050  0.025  0.0033  0.0035  0.0029  0.0046  0.0032  0.0036  0.0017  0.0017  0.0017  0.0017  0.0017  0.0017 

Mo mg/L  0.60  0.00094  0.00087  0.00088  0.00087  0.00088  0.00087  0.00088  0.00087  0.00087  0.00087  0.00087  0.00087  0.00087 

Na mg/L -  2.43  1.85  1.85  1.84  1.86  1.85  1.85  1.83  1.83  1.83  1.83  1.83  1.83 

Ni mg/L  0.052  0.00023  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022 

P mg/L -  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036 

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Sb mg/L  0.0052  0.0060  0.0006  0.0007  0.0006  0.0009  0.0006  0.0007  0.0003  0.0003  0.0003  0.0003  0.0003  0.0003 

Se mg/L  0.0050 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  5.72  2.84  2.85  2.81  2.93  2.83  2.86  2.73  2.73  2.73  2.73  2.73  2.73 

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

V mg/L  0.84  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022 

Zn mg/L  0.12  0.00071  0.0011  0.0011  0.0011  0.0011  0.0011  0.0011  0.0011  0.0011  0.0011  0.0011  0.0011  0.0011 

TDS mg/L  500  56.2  44.5  44.6  44.4  44.9  44.5  44.6  44.1  44.1  44.1  44.1  44.1  44.1 

NO3 + NO2 mg/L as N -  0.053  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052 

All values are for dissolved fraction unless otherwise noted      

         
   Indicates value is greater than the strictest potentially applicable surface water quality standard   

0.001 
Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) 
resulted in a negative predicted concentration 
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Table B12:  Operational Predicted Chemistry at YP-T-22 (Above Average Precipitation Scenario) 

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average Measured 
Baseline 

Chemistry at YP-
T-22 (HDR, 2017) 

Predicted 
Baseline 

Chemistry at YP-
T-22 from Existing 
Conditions Model  

Predicted Chemistry at YP-T-22 for Operational Year  
(Meadow Creek below Hangar Flats pit) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  7.44  7.42  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23  7.23 

Alkalinity mg/L as CaCO3 >20  39.7  39.9  32.0  32.1  32.0  32.2  32.0  32.0  31.8  31.8  31.8  31.8  31.8  31.8 

Ag mg/L  0.0032 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Al mg/L  0.050  0.014  0.016  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015 

As mg/L  0.010  0.033  0.037  0.0050  0.0054  0.0039  0.0083  0.0035  0.0043  0.0012  0.0012  0.0012  0.0012  0.0012  0.0012 

B mg/L  120  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025 

Ba mg/L  2.00  0.007  0.007  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004 

Be mg/L  0.0040 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Ca mg/L -  11.1  11.8  8.38  8.40  8.35  8.50  8.34  8.37  8.25  8.25  8.25  8.25  8.25  8.25 

Cd mg/L  0.00025 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Cl mg/L  230  0.99  0.99  0.99  0.99  0.99  0.99  0.99  0.99  0.99  0.99  0.99  0.99  0.99  0.99 

Co mg/L - 0.00010 0.00010 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 

Cr mg/L  0.10  0.00025  0.00022  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021 

Cu mg/L  0.0090  0.00027  0.00028  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022 

F mg/L  2.00  0.28  0.28  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29 

Fe mg/L  0.30  0.071  0.071  0.016  0.017  0.013  0.026  0.011  0.014  0.004  0.004  0.004  0.004  0.004  0.004 

Hg mg/L  1.2E-05  1.7E-06  2.1E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06  1.3E-06 

K mg/L -  0.84  0.91  0.68  0.68  0.67  0.68  0.68  0.68  0.67  0.67  0.67  0.67  0.67  0.67 

Mg mg/L -  2.15  2.25  1.42  1.43  1.41  1.45  1.41  1.42  1.39  1.39  1.39  1.39  1.39  1.39 

Mn mg/L  0.050  0.022  0.025  0.0036  0.0038  0.0031  0.0052  0.0032  0.0036  0.0017  0.0017  0.0017  0.0017  0.0017  0.0017 

Mo mg/L  0.60  0.00088  0.00090  0.00087  0.00087  0.00087  0.00088  0.00087  0.00088  0.00087  0.00087  0.00087  0.00087  0.00087  0.00087 

Na mg/L -  2.42  2.53  1.85  1.85  1.84  1.87  1.85  1.85  1.83  1.83  1.83  1.83  1.83  1.83 

Ni mg/L  0.052  0.00027  0.00027  0.00022  0.00022  0.00022  0.00023  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022 

P mg/L -  0.036  0.037  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036 

Pb mg/L  0.0025 0.00002 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 

Sb mg/L  0.0052  0.0078  0.0078  0.0007  0.0007  0.0006  0.0010  0.0006  0.0007  0.0003  0.0003  0.0003  0.0003  0.0003  0.0003 

Se mg/L  0.0050 <0.001  0.0010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  4.97  5.97  2.91  2.93  2.86  3.07  2.83  2.86  2.73  2.73  2.73  2.73  2.73  2.73 

Tl mg/L 0.000017 <0.00002 0.000020 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

V mg/L  0.84  0.00025  0.00025  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022 

Zn mg/L  0.12  0.00066  0.00066  0.0003  0.0003  0.0003  0.0003  0.0003  0.0003  0.0003  0.0003  0.0003  0.0003  0.0003  0.0003 

TDS mg/L  500  54.8  60.3  44.7  44.8  44.5  45.2  44.5  44.6  44.1  44.1  44.1  44.1  44.1  44.1 

NO3 + NO2 mg/L as N -  0.052  0.053  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052 

All values are for dissolved fraction unless otherwise noted 

         
   Indicates value is greater than the strictest potentially applicable surface water quality standard    

0.001 Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) resulted in a negative 
predicted concentration 

 
  



SRK Consulting  Appendix B 

RG/AP/RB  Appendix B   July 2018 

Table B13:  Operational Predicted Chemistry at YP-SR-10 (Above Average Precipitation Scenario) 

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
SR-10 (HDR, 2017) 

Predicted 
Baseline 

Chemistry at YP-
SR-10 from 

Existing 
Conditions Model 

Predicted Chemistry at YP-SR-10 for Operational Year  
(EFSFSR below confluence with Meadow Creek) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  7.40  7.45  7.35  7.35  7.35  7.35  7.35  7.35  7.35  7.35  7.35  7.36  7.36  7.35 

Alkalinity mg/L as CaCO3 >20  39.3  40.0  35.9  35.9  35.6  36.5  35.7  36.0  35.9  35.9  35.8  36.0  37.3  35.7 

Ag mg/L  0.0032 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Al mg/L  0.050  0.010  0.010  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.008  0.009 

As mg/L  0.010  0.024  0.024  0.0076  0.0078  0.0070  0.0095  0.0068  0.0073  0.0057  0.0057  0.0058  0.0059  0.0067  0.0057 

B mg/L  120  0.026  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025 

Ba mg/L  2.00  0.009  0.009  0.008  0.008  0.007  0.008  0.007  0.008  0.008  0.008  0.008  0.008  0.009  0.007 

Be mg/L  0.0040 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Ca mg/L -  10.2  10.5  8.80  8.80  8.71  8.99  8.74  8.83  8.76  8.73  8.71  8.76  9.07  8.68 

Cd mg/L  0.00025 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Cl mg/L  230  0.67  0.69  0.16  0.16  0.15  0.19  0.15  0.17  0.13  0.14  0.14  0.15  0.18  0.14 

Co mg/L - <0.00007 0.00007 0.00001 0.00001 0.00001 0.00002 0.00001 0.00001 0.00001 0.00001 0.00001 0.00001 0.00002 0.00001 

Cr mg/L  0.10  0.00024  0.00022  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021 

Cu mg/L  0.0090  0.00024  0.00025  0.00022  0.00022  0.00022  0.00023  0.00022  0.00023  0.00023  0.00022  0.00022  0.00022  0.00024  0.00022 

F mg/L  2.00  0.29  0.28  0.29  0.29  0.29  0.28  0.29  0.28  0.28  0.29  0.29  0.28  0.28  0.29 

Fe mg/L  0.30  0.039  0.046  0.018  0.018  0.016  0.023  0.015  0.017  0.012  0.012  0.012  0.012  0.013  0.012 

Hg mg/L  1.2E-05  2.4E-06  2.5E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.0E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.2E-06  2.1E-06 

K mg/L -  0.78  0.82  0.71  0.71  0.70  0.72  0.70  0.71  0.70  0.70  0.70  0.70  0.73  0.70 

Mg mg/L -  2.23  2.32  1.89  1.89  1.86  1.95  1.87  1.90  1.89  1.88  1.88  1.91  2.04  1.87 

Mn mg/L  0.050  0.013  0.013  0.0026  0.0027  0.0024  0.0034  0.0024  0.0026  0.0017  0.0017  0.0017  0.0017  0.0016  0.0017 

Mo mg/L  0.60  0.00089  0.00090  0.00089  0.00089  0.00089  0.00089  0.00089  0.00089  0.00089  0.00089  0.00089  0.00089  0.00089  0.00089 

Na mg/L -  2.12  2.16  1.81  1.81  1.80  1.84  1.80  1.82  1.80  1.80  1.79  1.80  1.84  1.79 

Ni mg/L  0.052  0.00023  0.00026  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00024  0.00023 

P mg/L -  0.035  0.036  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035 

Pb mg/L  0.0025 0.00002 0.00002 0.00001 0.00001 0.00001 0.00002 0.00001 0.00001 0.00001 0.00002 0.00002 0.00002 0.00002 0.00002 

Sb mg/L  0.0052  0.012  0.012  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.008 

Se mg/L  0.0050 <0.001  0.0010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  4.03  3.98  2.44  2.45  2.37  2.61  2.38  2.45  2.36  2.33  2.31  2.32  2.46  2.29 

Tl mg/L 0.000017 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

V mg/L  0.84  0.00021  0.00023  0.00021  0.00021  0.00021  0.00022  0.00021  0.00022  0.00022  0.00021  0.00021  0.00021  0.00022  0.00021 

Zn mg/L  0.12  0.00063  0.00069  0.0005  0.0005  0.0005  0.0005  0.0005  0.0005  0.0005  0.0005  0.0005  0.0005  0.0005  0.0005 

TDS mg/L  500  51.9  54.0  46.0  46.1  45.6  46.9  45.8  46.2  45.9  45.8  45.6  45.8  47.2  45.5 

NO3 + NO2 mg/L as N -  0.050  0.056  0.055  0.055  0.054  0.057  0.054  0.056  0.055  0.055  0.054  0.055  0.059  0.054 

All values are for dissolved fraction unless otherwise noted 

         
   Indicates value is greater than the strictest potentially applicable surface water quality standard    

0.001 Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) resulted in a negative 
predicted concentration 
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Table B14:  Operational Predicted Chemistry at YP-SR-8 (Above Average Precipitation Scenario) 

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Mesaured 
Baseline 

Chemistry at YP-
SR-8 (HDR, 2017) 

Predicted 
Baseline 

Chemistry at YP-
SR-8 from 
Existing 

Conditions Model  

Predicted Chemistry at YP-SR-8 for Operational Year  
(EFSFSR below Garnet and Scout Creeks) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  7.48  7.44  7.35  7.35  7.35  7.34  7.35  7.34  7.35  7.35  7.35  7.36  7.36  7.35 

Alkalinity mg/L as CaCO3 >20  43.0  41.5  37.3  37.3  36.7  38.3  36.8  37.4  37.0  36.8  36.9  37.3  39.7  36.7 

Ag mg/L  0.0032 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Al mg/L  0.050  0.010  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.008  0.009 

As mg/L  0.010  0.028  0.028  0.011  0.012  0.011  0.013  0.010  0.011  0.009  0.009  0.009  0.010  0.011  0.009 

B mg/L  120  0.026  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025 

Ba mg/L  2.00  0.010  0.010  0.008  0.008  0.008  0.009  0.008  0.008  0.008  0.008  0.008  0.008  0.010  0.008 

Be mg/L  0.0040 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Ca mg/L -  11.3  10.9  9.17  9.18  9.00  9.47  9.04  9.19  9.06  9.01  9.01  9.12  9.68  8.96 

Cd mg/L  0.00025 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 

Cl mg/L  230  0.73  0.69  0.18  0.18  0.17  0.22  0.17  0.19  0.15  0.15  0.16  0.17  0.22  0.15 

Co mg/L - 0.00011 0.00011 0.00005 0.00005 0.00005 0.00006 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00006 0.00005 

Cr mg/L  0.10  0.00022  0.00022  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00022  0.00021 

Cu mg/L  0.0090  0.00032  0.00027  0.00023  0.00023  0.00023  0.00024  0.00023  0.00024  0.00023  0.00023  0.00023  0.00023  0.00026  0.00023 

F mg/L  2.00  0.29  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28 

Fe mg/L  0.30  0.034  0.034  0.007  0.008  0.005  0.012  0.005  0.006  0.001  0.001  0.001  0.002  0.003  0.001 

Hg mg/L  1.2E-05  2.5E-06  2.5E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06 

K mg/L -  0.82  0.85  0.73  0.73  0.71  0.75  0.72  0.73  0.72  0.72  0.72  0.72  0.77  0.71 

Mg mg/L -  2.52  2.45  2.01  2.01  1.96  2.11  1.97  2.02  1.98  1.97  1.97  2.02  2.24  1.96 

Mn mg/L  0.050  0.011  0.011  0.011  0.011  0.011  0.011  0.011  0.011  0.011  0.011  0.011  0.011  0.011  0.011 

Mo mg/L  0.60  0.00086  0.00098  0.00095  0.00095  0.00093  0.00097  0.00093  0.00095  0.00093  0.00093  0.00093  0.00094  0.00100  0.00093 

Na mg/L -  2.35  2.41  2.03  2.03  1.95  2.15  1.97  2.04  1.97  1.94  1.94  1.99  2.26  1.93 

Ni mg/L  0.052  0.00021  0.00021  0.00016  0.00016  0.00013  0.00020  0.00013  0.00016  0.00013  0.00012  0.00012  0.00015  0.00025  0.00012 

P mg/L -  0.034  0.036  0.035  0.035  0.035  0.036  0.035  0.035  0.035  0.035  0.035  0.035  0.036  0.035 

Pb mg/L  0.0025 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Sb mg/L  0.0052  0.017  0.017  0.013  0.013  0.013  0.014  0.013  0.013  0.013  0.013  0.013  0.013  0.014  0.013 

Se mg/L  0.0050 <0.001  0.0010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  6.67  6.67  5.08  5.08  4.86  5.43  4.90  5.07  4.87  4.80  4.80  4.92  5.51  4.77 

Tl mg/L 0.000017 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

V mg/L  0.84 <0.0002  0.00023  0.00022  0.00022  0.00021  0.00022  0.00021  0.00022  0.00022  0.00021  0.00021  0.00021  0.00022  0.00021 

Zn mg/L  0.12 <0.0007  0.00082  0.0006  0.0006  0.0006  0.0007  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0007  0.0006 

TDS mg/L  500  59.4  56.4  48.3  48.3  47.3  49.9  47.6  48.4  47.6  47.3  47.3  47.9  51.1  47.1 

NO3 + NO2 mg/L as N -  0.052  0.058  0.057  0.057  0.055  0.060  0.056  0.058  0.057  0.056  0.056  0.057  0.063  0.055 

All values are for dissolved fraction unless otherwise noted 

         
   Indicates value is greater than the strictest potentially applicable surface water quality standard    

0.001 Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) resulted in a negative 
predicted concentration 
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Table B15: Operational Predicted Chemistry at YP-T-11 (Above Average Precipitation Scenario) 

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
T-11 (HDR, 2017) 

Predicted Chemistry at YP-T-11 for Operational Year 
(Fiddle Creek below Fiddle DRSF) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  7.19  7.19  7.19  7.19  7.19  7.19  7.19  7.19  7.19  7.19  7.19  7.19  7.19 

Alkalinity mg/L as CaCO3 >20  25.3  25.3  25.3  25.3  25.3  25.3  25.3  25.3  25.3  25.3  25.3  25.3  25.3 

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Al mg/L  0.050  0.017  0.017  0.017  0.017  0.017  0.017  0.017  0.017  0.017  0.017  0.017  0.017  0.017 

As mg/L  0.010  0.002  0.0016  0.0016  0.0016  0.0016  0.0016  0.0016  0.0016  0.0016  0.0016  0.0016  0.0016  0.0016 

B mg/L  120  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027 

Ba mg/L  2.00  0.012  0.012  0.012  0.012  0.012  0.012  0.012  0.012  0.012  0.012  0.012  0.012  0.012 

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Ca mg/L -  5.6  5.60  5.60  5.60  5.60  5.60  5.60  5.60  5.60  5.60  5.60  5.60  5.60 

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Cl mg/L  230  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39 

Co mg/L - 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Cr mg/L  0.10  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026 

Cu mg/L  0.0090  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021 

F mg/L  2.00  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28 

Fe mg/L  0.30  0.023  0.023  0.023  0.023  0.023  0.023  0.023  0.023  0.023  0.023  0.023  0.023  0.023 

Hg mg/L  1.2E-05  1.9E-06  1.9E-06  1.9E-06  1.9E-06  1.9E-06  1.9E-06  1.9E-06  1.9E-06  1.9E-06  1.9E-06  1.9E-06  1.9E-06  1.9E-06 

K mg/L -  0.55  0.55  0.55  0.55  0.55  0.55  0.55  0.55  0.55  0.55  0.55  0.55  0.55 

Mg mg/L -  0.73  0.73  0.73  0.73  0.73  0.73  0.73  0.73  0.73  0.73  0.73  0.73  0.73 

Mn mg/L  0.050  0.002  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019 

Mo mg/L  0.60  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011 

Na mg/L -  2.20  2.20  2.20  2.20  2.20  2.20  2.20  2.20  2.20  2.20  2.20  2.20  2.20 

Ni mg/L  0.052  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021 

P mg/L -  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035 

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Sb mg/L  0.0052  0.0006  0.00056  0.00056  0.00056  0.00056  0.00056  0.00056  0.00056  0.00056  0.00056  0.00056  0.00056  0.00056 

Se mg/L  0.0050 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  1.70  1.70  1.70  1.70  1.70  1.70  1.70  1.70  1.70  1.70  1.70  1.70  1.70 

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

V mg/L  0.84  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021 

Zn mg/L  0.12  0.00061  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006 

TDS mg/L  500  36.5  36.5  36.5  36.5  36.5  36.5  36.5  36.5  36.5  36.5  36.5  36.5  36.5 

NO3 + NO2 mg/L as N -  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053 

All values are for dissolved fraction unless otherwise noted 

         
   Indicates value is greater than the strictest potentially applicable surface water quality standard   

0.001 Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) 
resulted in a negative predicted concentration 
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Table B16:  Operational Predicted Chemistry at YP-SR-6 (Above Average Precipitation Scenario) 

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
SR-6 (HDR, 2017) 

Predicted 
Baseline 

Chemistry at YP-
SR-6 from 
Existing 

Conditions Model  

Predicted Chemistry at YP-SR-6 for Operational Year  
(EFSFSR below Fiddle Creek and above Yellow Pine pit) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  7.38  7.43  7.34  7.34  7.34  7.34  7.34  7.34  7.34  7.34  7.34  7.35  7.35  7.34 

Alkalinity mg/L as CaCO3 >20  40.9  40.6  36.4  36.7  36.0  37.9  36.2  36.9  36.4  36.2  36.1  36.7  39.4  36.0 

Ag mg/L  0.0032 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Al mg/L  0.050  0.011  0.010  0.010  0.009  0.010  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009 

As mg/L  0.010  0.030  0.026  0.011  0.011  0.010  0.013  0.010  0.010  0.009  0.009  0.009  0.009  0.011  0.009 

B mg/L  120  0.026  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025 

Ba mg/L  2.00  0.010  0.010  0.008  0.008  0.008  0.009  0.008  0.008  0.008  0.008  0.008  0.008  0.010  0.008 

Be mg/L  0.0040 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Ca mg/L -  11.3  10.6  8.92  9.00  8.80  9.36  8.87  9.05  8.88  8.83  8.79  8.92  9.60  8.75 

Cd mg/L  0.00025 <0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Cl mg/L  230  0.68  0.67  0.20  0.20  0.18  0.22  0.18  0.20  0.16  0.17  0.17  0.18  0.22  0.17 

Co mg/L - 0.00010 0.00010 0.000052 0.000052 0.000049 0.000058 0.000050 0.000053 0.000048 0.000048 0.000048 0.000050 0.000060 0.000047

Cr mg/L  0.10 <0.0002  0.00022  0.00022  0.00022  0.00021  0.00022  0.00021  0.00022  0.00022  0.00021  0.00022  0.00022  0.00022  0.00021 

Cu mg/L  0.0090  0.00023  0.00026  0.00023  0.00023  0.00023  0.00024  0.00023  0.00024  0.00023  0.00023  0.00023  0.00023  0.00026  0.00023 

F mg/L  2.00  0.29  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28 

Fe mg/L  0.30  0.029  0.033  0.008  0.009  0.006  0.013  0.006  0.007  0.002  0.003  0.003  0.003  0.003  0.003 

Hg mg/L  1.2E-05  2.4E-06  2.5E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.0E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06  2.1E-06 

K mg/L -  0.82  0.83  0.71  0.72  0.70  0.75  0.71  0.72  0.71  0.71  0.70  0.71  0.76  0.70 

Mg mg/L -  2.51  2.36  1.92  1.95  1.88  2.07  1.90  1.97  1.92  1.90  1.90  1.95  2.21  1.88 

Mn mg/L  0.050  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009  0.009 

Mo mg/L  0.60  0.00079  0.00092  0.00089  0.00091  0.00088  0.00095  0.00089  0.00091  0.00089  0.00088  0.00088  0.00089  0.00098  0.00088 

Na mg/L -  2.33  2.40  2.04  2.04  1.96  2.16  1.98  2.04  1.98  1.95  1.96  2.01  2.26  1.95 

Ni mg/L  0.052  0.00026  0.00026  0.00022  0.00022  0.00019  0.00026  0.00019  0.00022  0.00019  0.00018  0.00018  0.00021  0.00031  0.00018 

P mg/L -  0.034  0.036  0.035  0.035  0.035  0.036  0.035  0.035  0.035  0.035  0.035  0.035  0.036  0.035 

Pb mg/L  0.0025 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Sb mg/L  0.0052  0.019  0.016  0.012  0.013  0.012  0.014  0.012  0.013  0.012  0.012  0.012  0.013  0.014  0.012 

Se mg/L  0.0050 <0.001  0.0010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  6.33  6.37  4.83  4.91  4.68  5.32  4.74  4.93  4.70  4.63  4.60  4.73  5.44  4.57 

Tl mg/L 0.000017 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

V mg/L  0.84 <0.0002  0.00023  0.00021  0.00021  0.00021  0.00022  0.00021  0.00022  0.00022  0.00021  0.00021  0.00021  0.00022  0.00021 

Zn mg/L  0.12  0.00077  0.00081  0.00061  0.00060  0.00057  0.00066  0.00057  0.00060  0.00058  0.00057  0.00058  0.00061  0.00075  0.00057 

TDS mg/L  500  57.3  55.3  47.4  47.7  46.7  49.5  47.0  47.9  47.1  46.7  46.6  47.3  50.8  46.4 

NO3 + NO2 mg/L as N -  0.052  0.059  0.057  0.057  0.055  0.060  0.056  0.058  0.057  0.056  0.056  0.057  0.063  0.055 

All values are for dissolved fraction unless otherwise noted 

         
   Indicates value is greater than the strictest potentially applicable surface water quality standard    

0.001 Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) resulted in a negative 
predicted concentration 
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Table B17:  Operational Predicted Chemistry at YP-T-6 (Above Average Precipitation Scenario) 

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
T-6 (HDR, 2017) 

Predicted Chemistry at YP-T-6 for Operational Year 
(West End Creek below West End pit and DRSF) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  8.38  8.40  8.40  8.40  8.40  8.40  8.40  8.40  8.40  8.40  8.40  8.40  8.40 

Alkalinity mg/L as CaCO3 >20  122  128  128  128  128  128  128  128  128  128  128  128  128 

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Al mg/L  0.050  0.004  0.002  0.002  0.002  0.002  0.002  0.002  0.002  0.002  0.002  0.002  0.002  0.002 

As mg/L  0.010  0.079  0.018  0.018  0.018  0.018  0.018  0.018  0.018  0.018  0.018  0.018  0.018  0.018 

B mg/L  120  0.028  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020 

Ba mg/L  2.00  0.018  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016 

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Ca mg/L -  43.3  33.62  33.62  33.62  33.62  33.62  33.62  33.62  33.62  33.62  33.62  33.62  33.62 

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Cl mg/L  230  0.38  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28 

Co mg/L - 0.00005 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 0.00004 

Cr mg/L  0.10  0.00026  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030 

Cu mg/L  0.0090  0.00023  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032 

F mg/L  2.00  0.28  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20 

Fe mg/L  0.30  0.020  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025 

Hg mg/L  1.2E-05  4.2E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06  6.0E-06 

K mg/L -  1.94  1.77  1.77  1.77  1.77  1.77  1.77  1.77  1.77  1.77  1.77  1.77  1.77 

Mg mg/L -  17.8  12.7  12.7  12.7  12.7  12.7  12.7  12.7  12.7  12.7  12.7  12.7  12.7 

Mn mg/L  0.050  0.002  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001  0.001 

Mo mg/L  0.60  0.0017  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010 

Na mg/L -  1.13  0.72  0.72  0.72  0.72  0.72  0.72  0.72  0.72  0.72  0.72  0.72  0.72 

Ni mg/L  0.052  0.00046  0.00047  0.00047  0.00047  0.00047  0.00047  0.00047  0.00047  0.00047  0.00047  0.00047  0.00047  0.00047 

P mg/L -  0.035  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041 

Pb mg/L  0.0025 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Sb mg/L  0.0052  0.011  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004  0.004 

Se mg/L  0.0050 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  55.9  7.89  7.89  7.89  7.89  7.89  7.89  7.89  7.89  7.89  7.89  7.89  7.89 

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

V mg/L  0.84  0.00022  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028 

Zn mg/L  0.12  0.00063  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006 

TDS mg/L  500  211  131  131  131  131  131  131  131  131  131  131  131  131 

NO3 + NO2 mg/L as N -  0.474  0.275  0.275  0.275  0.275  0.275  0.275  0.275  0.275  0.275  0.275  0.275  0.275 

All values are for dissolved fraction unless otherwise noted 

         
   Indicates value is greater than the strictest potentially applicable surface water quality standard   

0.001 Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) 
resulted in a negative predicted concentration 
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Table B18 Operational Predicted Chemistry at YP-T-1 (Above Average Precipitation Scenario) 

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
T-1 (HDR, 2017) 

Predicted Chemistry at YP-T-1 for Operational Year 
(Sugar Creek below West End Creek) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  7.68  7.49  7.49  7.50  7.47  7.50  7.48  7.49  7.50  7.50  7.50  7.47  7.51 

Alkalinity mg/L as CaCO3 >20  56.7  50.9  51.0  51.2  50.4  51.0  50.6  50.9  51.0  51.2  51.1  50.2  51.3 

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

Al mg/L  0.050  0.011  0.020  0.020  0.020  0.019  0.020  0.020  0.020  0.020  0.020  0.020  0.019  0.020 

As mg/L  0.010  0.013  0.0065  0.0066  0.0064  0.0068  0.0065  0.0066  0.0065  0.0064  0.0064  0.0065  0.0068  0.0064 

B mg/L  120  0.028  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031 

Ba mg/L  2.00  0.011  0.012  0.012  0.012  0.013  0.012  0.012  0.012  0.012  0.012  0.012  0.013  0.011 

Be mg/L  0.0040 <0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Ca mg/L -  16.3  14.8  14.8  14.8  14.8  14.8  14.7  14.8  14.8  14.8  14.8  14.8  14.8 

Cd mg/L  0.00025 <0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Cl mg/L  230  0.38  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39  0.39 

Co mg/L - 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 

Cr mg/L  0.10  0.00020  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021 

Cu mg/L  0.0090  0.00046  0.00025  0.00025  0.00024  0.00026  0.00024  0.00025  0.00024  0.00024  0.00024  0.00024  0.00026  0.00023 

F mg/L  2.00  0.29  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28 

Fe mg/L  0.30  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021 

Hg mg/L  1.2E-05  7.6E-06  7.6E-06  7.7E-06  7.7E-06  7.5E-06  7.7E-06  7.6E-06  7.7E-06  7.7E-06  7.7E-06  7.7E-06  7.5E-06  7.8E-06 

K mg/L -  0.76  0.71  0.71  0.71  0.71  0.71  0.71  0.71  0.71  0.71  0.71  0.70  0.71 

Mg mg/L -  3.05  2.33  2.35  2.34  2.31  2.33  2.31  2.32  2.33  2.34  2.34  2.30  2.34 

Mn mg/L  0.050  0.002  0.0022  0.0023  0.0021  0.0025  0.0022  0.0023  0.0022  0.0021  0.0021  0.0022  0.0025  0.0021 

Mo mg/L  0.60  0.00095  0.00092  0.00092  0.00092  0.00091  0.00092  0.00092  0.00092  0.00092  0.00092  0.00092  0.00091  0.00093 

Na mg/L -  2.25  2.39  2.38  2.35  2.44  2.37  2.41  2.38  2.36  2.35  2.36  2.44  2.33 

Ni mg/L  0.052  0.00025  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024 

P mg/L -  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035 

Pb mg/L  0.0025 0.00002 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 0.00003 

Sb mg/L  0.0052  0.0036  0.001  0.002  0.001  0.002  0.001  0.002  0.001  0.001  0.001  0.001  0.002  0.001 

Se mg/L  0.0050 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  8.60  4.8  4.8  4.5  5.3  4.7  4.9  4.7  4.5  4.5  4.7  5.4  4.4 

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 

V mg/L  0.84 <0.0002  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021 

Zn mg/L  0.12  0.00089  0.0006  0.0006  0.0006  0.0007  0.0006  0.0006  0.0006  0.0006  0.0006  0.0006  0.0007  0.0006 

TDS mg/L  500  125  62.6  62.8  62.3  63.2  62.5  62.6  62.5  62.3  62.3  62.5  63.3  62.1 

NO3 + NO2 mg/L as N -  0.051  0.057  0.057  0.057  0.056  0.057  0.057  0.057  0.057  0.057  0.057  0.056  0.057 

All values are for dissolved fraction unless otherwise noted 

         
   Indicates value is greater than the strictest potentially applicable surface water quality standard   

0.001 Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) 
resulted in a negative predicted concentration 
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Table B19:  Operational Predicted Chemistry at YP-SR-4 (Above Average Precipitation Scenario) 

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
SR-4 (HDR, 2017) 

Predicted 
Baseline 

Chemistry at YP-
SR-4 from 
Existing 

Conditions Model  

Predicted Chemistry for YP-SR-4 for Operational Year  
(EFSFSR before confluence with Sugar Creek) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  7.50  7.38  7.34  7.34  7.34  7.33  7.34  7.34  7.34  7.34  7.34  7.35  7.35  7.35 

Alkalinity mg/L as CaCO3 >20  42.8  42.2  36.5  36.8  36.4  37.6  36.4  36.8  36.5  36.5  36.5  36.9  38.9  36.5 

Ag mg/L  0.0032 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Al mg/L  0.050  0.012  0.010  0.010  0.010  0.010  0.009  0.010  0.009  0.010  0.009  0.010  0.009  0.009  0.010 

As mg/L  0.010  0.061  0.061  0.038  0.038  0.037  0.040  0.037  0.037  0.036  0.036  0.036  0.037  0.038  0.036 

B mg/L  120  0.026  0.026  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025 

Ba mg/L  2.00  0.0107  0.0103  0.0086  0.0084  0.0081  0.0091  0.0082  0.0085  0.0084  0.0083  0.0084  0.0086  0.0101  0.0082 

Be mg/L  0.0040 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Ca mg/L -  12.6  11.1  8.93  9.01  8.89  9.25  8.91  9.00  8.91  8.89  8.87  8.96  9.47  8.87 

Cd mg/L  0.00025 <0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Cl mg/L  230  0.66  0.67  0.66  0.66  0.66  0.66  0.66  0.66  0.66  0.66  0.66  0.66  0.66  0.66 

Co mg/L - 0.00011 0.00012 0.00005 0.00005 0.00005 0.00006 0.00005 0.00005 0.00005 0.00005 0.00005 0.00005 0.00006 0.00005 

Cr mg/L  0.10  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022 

Cu mg/L  0.0090  0.00025  0.00029  0.00023  0.00023  0.00023  0.00024  0.00023  0.00024  0.00023  0.00023  0.00023  0.00023  0.00026  0.00023 

F mg/L  2.00  0.29  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28 

Fe mg/L  0.30  0.057  0.057  0.033  0.033  0.031  0.037  0.030  0.031  0.027  0.027  0.028  0.028  0.028  0.028 

Hg mg/L  1.2E-05  2.4E-06  2.8E-06  2.1E-06  2.1E-06  2.2E-06  2.0E-06  2.1E-06  2.1E-06  2.1E-06  2.2E-06  2.2E-06  2.2E-06  2.1E-06  2.2E-06 

K mg/L -  0.88  0.87  0.72  0.72  0.71  0.74  0.71  0.72  0.71  0.71  0.71  0.72  0.76  0.71 

Mg mg/L -  2.86  2.54  1.93  1.96  1.92  2.04  1.92  1.96  1.93  1.93  1.93  1.97  2.17  1.93 

Mn mg/L  0.050  0.020  0.020  0.010  0.010  0.010  0.011  0.010  0.010  0.009  0.009  0.009  0.009  0.010  0.009 

Mo mg/L  0.60  0.00082  0.00094  0.00087  0.00089  0.00086  0.00093  0.00087  0.00089  0.00087  0.00086  0.00085  0.00087  0.00096  0.00085 

Na mg/L -  2.29  2.39  2.04  2.03  1.95  2.16  1.98  2.05  1.98  1.95  1.95  2.00  2.27  1.93 

Ni mg/L  0.052  0.00023  0.00026  0.00022  0.00022  0.00019  0.00026  0.00019  0.00021  0.00019  0.00018  0.00019  0.00021  0.00031  0.00018 

P mg/L -  0.035  0.037  0.035  0.035  0.035  0.036  0.035  0.035  0.035  0.035  0.035  0.035  0.036  0.035 

Pb mg/L  0.0025 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Sb mg/L  0.0052  0.031  0.031  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.027  0.026 

Se mg/L  0.0050 <0.001  0.0010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  8.74  8.74  6.60  6.70  6.45  7.11  6.53  6.72  6.49  6.41  6.36  6.50  7.21  6.34 

Tl mg/L 0.000017 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

V mg/L  0.84  0.00021  0.00023  0.00021  0.00021  0.00021  0.00022  0.00021  0.00022  0.00021  0.00021  0.00021  0.00021  0.00022  0.00021 

Zn mg/L  0.12  0.00071  0.00071  0.00041  0.00040  0.00037  0.00045  0.00037  0.00040  0.00038  0.00037  0.00038  0.00041  0.00054  0.00037 

TDS mg/L  500  66.0  57.8  47.5  47.8  47.0  49.2  47.1  47.8  47.2  47.0  46.9  47.4  50.4  46.9 

NO3 + NO2 mg/L as N -  0.051  0.051  0.045  0.045  0.044  0.048  0.044  0.046  0.045  0.044  0.044  0.045  0.051  0.044 

All values are for dissolved fraction unless otherwise noted 

         
   Indicates value is greater than the strictest potentially applicable surface water quality standard    

0.001 Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) resulted in a negative 
predicted concentration 
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Table B20:  Operational Predicted Chemistry at YP-SR-2 (Above Average Precipitation Scenario) 

Parameter Units 

Strictest 
Potentially 
Applicable 

Surface Water 
Quality Standard 

Average 
Measured 
Baseline 

Chemistry at YP-
SR-2 (HDR, 2017) 

Predicted 
Baseline 

Chemistry at YP-
SR-2 from 
Existing 

Conditions Model  

Predicted Chemistry at YP-SR-2 for Operational Year  
(EFSFSR downstream of all proposed mining activities after Sugar Creek confluence) 

1 2 3 4 5 6 7 8 9 10 11 12 

pH s.u. 6.5 - 9  7.61  7.48  7.40  7.40  7.41  7.39  7.41  7.40  7.41  7.41  7.41  7.41  7.40  7.41 

Alkalinity mg/L as CaCO3 >20  47.6  48.6  42.8  43.0  42.8  43.4  42.8  42.9  42.8  42.8  42.9  43.1  44.1  42.8 

Ag mg/L  0.0032 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Al mg/L  0.050  0.016  0.016  0.018  0.018  0.018  0.018  0.018  0.018  0.018  0.018  0.018  0.018  0.018  0.018 

As mg/L  0.010  0.043  0.046  0.024  0.024  0.024  0.024  0.024  0.023  0.023  0.023  0.023  0.023  0.023  0.024 

B mg/L  120  0.026  0.029  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028 

Ba mg/L  2.00  0.0112  0.0111  0.0101  0.0101  0.0097  0.0109  0.0099  0.0103  0.0100  0.0098  0.0098  0.0101  0.0115  0.0096 

Be mg/L  0.0040 <0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Ca mg/L -  14.2  15.1  11.5  11.6  11.5  11.8  11.5  11.6  11.5  11.4  11.5  11.5  11.9  11.4 

Cd mg/L  0.00025 <0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 0.00002 

Cl mg/L  230  0.52  0.52  0.29  0.29  0.28  0.30  0.28  0.29  0.27  0.27  0.27  0.28  0.30  0.27 

Co mg/L - 0.00007 0.00007 0.000042 0.000043 0.000041 0.000046 0.000041 0.000043 0.000041 0.000040 0.000040 0.000041 0.000047 0.000040

Cr mg/L  0.10  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021 

Cu mg/L  0.0090  0.00023  0.00023  0.00004  0.00004  0.00003  0.00005  0.00003  0.00004  0.00003  0.00003  0.00003  0.00003  0.00006  0.00003 

F mg/L  2.00  0.29  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28 

Fe mg/L  0.30  0.037  0.042  0.028  0.028  0.027  0.030  0.026  0.027  0.025  0.025  0.025  0.025  0.025  0.025 

Hg mg/L  1.2E-05  5.7E-06  4.7E-06  4.5E-06  4.5E-06  4.6E-06  4.5E-06  4.5E-06  4.5E-06  4.5E-06  4.5E-06  4.6E-06  4.6E-06  4.6E-06  4.6E-06 

K mg/L -  0.84  0.88  0.71  0.72  0.71  0.73  0.71  0.72  0.71  0.71  0.71  0.71  0.73  0.71 

Mg mg/L -  2.97  3.31  2.11  2.13  2.10  2.17  2.10  2.11  2.11  2.10  2.11  2.13  2.23  2.10 

Mn mg/L  0.050  0.011  0.013  0.007  0.007  0.006  0.007  0.006  0.007  0.006  0.006  0.006  0.006  0.007  0.006 

Mo mg/L  0.60  0.00086  0.00093  0.00089  0.00090  0.00089  0.00092  0.00089  0.00090  0.00089  0.00089  0.00088  0.00089  0.00093  0.00088 

Na mg/L -  2.30  2.40  2.20  2.19  2.13  2.31  2.16  2.22  2.16  2.13  2.13  2.17  2.36  2.11 

Ni mg/L  0.052  0.00024  0.00029  0.00023  0.00023  0.00021  0.00025  0.00021  0.00023  0.00021  0.00021  0.00021  0.00022  0.00028  0.00021 

P mg/L -  0.035  0.039  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035 

Pb mg/L  0.0025 0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

Sb mg/L  0.0052  0.022  0.023  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015  0.015 

Se mg/L  0.0050 <0.001  0.0010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

SO4 mg/L  250  9.08  9.08  5.83  5.9  5.6  6.3  5.7  5.9  5.7  5.6  5.6  5.7  6.4  5.53 

Tl mg/L 0.000017 <0.00002 0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002

V mg/L  0.84 <0.0002  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00022  0.00021 

Zn mg/L  0.12  0.00069  0.00069  0.00018  0.00018  0.00016  0.00023  0.00017  0.00019  0.00017  0.00016  0.00016  0.00018  0.00028  0.00016 

TDS mg/L  500  66.5  66.5  33.4  33.7  33.0  35.1  33.2  33.8  33.2  33.0  33.0  33.4  35.7  32.7 

NO3 + NO2 mg/L as N -  0.053  0.060  0.050  0.051  0.050  0.052  0.050  0.051  0.050  0.050  0.050  0.051  0.054  0.049 

All values are for dissolved fraction unless otherwise noted 

         
   Indicates value is greater than the strictest potentially applicable surface water quality standard    

0.001 Predicted concentrations in italicized text indicates no net change from baseline conditions. For these values, adjustment of model results according to the verification model (based on baseline conditions) resulted in a negative 
predicted concentration 
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Figure B1: Operational Predicted Chemistry at YP-T-27 for Key Constituents of Interest (As, Sb, SO4, pH) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure B2: Operational Predicted Chemistry at YP-T-27 for Key Constituents of Interest (Hg, Mn, Al, Fe) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure B3: Operational Predicted Chemistry at YP-T-22 for Key Constituents of Interest (As, Sb, SO4, pH) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure B4: Operational Predicted Chemistry at YP-T-22 for Key Constituents of Interest (Hg, Mn, Al, Fe) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure B5: Operational Predicted Chemistry at YP-SR-10 for Key Constituents of Interest (As, Sb, SO4, pH) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure B6: Operational Predicted Chemistry at YP-SR-10 for Key Constituents of Interest (Hg, Mn, Al, Fe) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure B7: Operational Predicted Chemistry at YP-SR-8 for Key Constituents of Interest (As, Sb, SO4, pH) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 

 

0

0.005

0.01

0.015

0.02

0.025

0.03

1 2 3 4 5 6 7 8 9 10 11 12

D
is
so
lv
e
d
 A
rs
e
n
ic
 (
m
g
/L
)

Operational Year

Predicted chemistry at YP‐SR‐8 ‐
Average preciptiation scenario

Predicted chemistry at YP‐SR‐8 ‐
Above average preciptiation scenario

Predicted chemistry at YP‐SR‐8 ‐
Below average preciptiation scenario

Baseline chemistry at YP‐SR‐8

Strictest potentially applicable
surface water standard

0.001

0.01

0.1

1

10

1 2 3 4 5 6 7 8 9 10 11 12

D
is
so
lv
e
d
 A
n
ti
m
o
n
y 
(m

g
/L
)

Operational Year

Predicted chemistry at YP‐SR‐8 ‐
Average preciptiation scenario

Predicted chemistry at YP‐SR‐8 ‐
Above average preciptiation scenario

Predicted chemistry at YP‐SR‐8 ‐
Below average preciptiation scenario

Baseline chemistry at YP‐SR‐8

Strictest potentially applicable
surface water standard

1

10

100

1000

1 2 3 4 5 6 7 8 9 10 11 12

Su
lf
at
e
 (
m
g
/L
)

Operational Year

Predicted chemistry at YP‐SR‐8 ‐
Average preciptiation scenario

Predicted chemistry at YP‐SR‐8 ‐
Above average preciptiation scenario

Predicted chemistry at YP‐SR‐8 ‐
Below average preciptiation scenario

Baseline chemistry at YP‐SR‐8

Strictest potentially applicable
surface water standard

3

4

5

6

7

8

9

10

1 2 3 4 5 6 7 8 9 10 11 12

p
H
 (
s.
u
.)

Operational Year

Predicted chemistry at YP‐SR‐8 ‐
Average preciptiation scenario

Predicted chemistry at YP‐SR‐8 ‐
Above average preciptiation scenario

Predicted chemistry at YP‐SR‐8 ‐
Below average preciptiation scenario

Baseline chemistry at YP‐SR‐8

Strictest potentially applicable surface
water standard



SRK Consulting  Appendix B 

RG/AP/RB  Appendix B   July 2018 

  

  

Figure B8: Operational Predicted Chemistry at YP-SR-8 for Key Constituents of Interest (Hg, Mn, Al, Fe) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure B9: Operational Predicted Chemistry at YP-T-11 for Key Constituents of Interest (As, Sb, SO4, pH) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure B10: Operational Predicted Chemistry at YP-T-11 for Key Constituents of Interest (Hg, Mn, Al, Fe) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure B11: Operational Predicted Chemistry at YP-SR-6 for Key Constituents of Interest (As, Sb, SO4, pH) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure B12: Operational Predicted Chemistry at YP-SR-6 for Key Constituents of Interest (Hg, Mn, Al, Fe) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure B13: Operational Predicted Chemistry at YP-T-6 for Key Constituents of Interest (As, Sb, SO4, pH) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure B14: Operational Predicted Chemistry at YP-T-6 for Key Constituents of Interest (Hg, Mn, Al, Fe) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure B15: Operational Predicted Chemistry at YP-T-1 for Key Constituents of Interest (As, Sb, SO4, pH) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure B16: Operational Predicted Chemistry at YP-T-1 for Key Constituents of Interest (Hg, Mn, Al, Fe) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure B17: Operational Predicted Chemistry at YP-SR-4 for Key Constituents of Interest (As, Sb, SO4, pH) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure B18: Operational Predicted Chemistry at YP-SR-4 for Key Constituents of Interest (Hg, Mn, Al, Fe) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure B19: Operational Predicted Chemistry at YP-SR-2 for Key Constituents of Interest (As, Sb, SO4, pH) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Figure B20: Operational Predicted Chemistry at YP-SR-2 for Key Constituents of Interest (Hg, Mn, Al, Fe) – Comparison of Average, Below Average and Above Average Precipitation Scenarios 
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Executive Summary 
Brown and Caldwell (BC) has developed this Technical Memorandum (TM) on behalf of Midas Gold Idaho, 
Inc. (Midas Gold) to present the calculation of seasonal adjustment factors (SAFs) that can be used to con-
vert annual average water quality predictions to monthly predictions in the Stibnite Gold Project (SGP) Pro-
posed Action Site-Wide Water Chemistry (SWWC) model (SRK Consulting, 2018). The SAFs are a series of 12 
coefficients (one for each month) that, when multiplied by a predicted annual average concentration, pro-
duce estimates of the concentrations that would occur in each month. SAFs were developed for each of the 
33 constituents and 10 prediction nodes evaluated by the Proposed Action SWWC model. 

Seasonal surface water concentrations are largely influenced by the seasonal pattern of spring snow-
melt/runoff and fall/winter baseflow. Existing baseline monitoring data from SGP monitoring locations from 
2012–2017, as well as streamflows measured at U.S. Geological Survey (USGS) gages, were used to de-
velop the SAFs. Use of baseline monitoring data to infer future seasonal variability is reasonable because 
the SGP will not fundamentally alter the basic hydrologic processes in the watershed. Seasonal flows will be 
driven by the pattern of spring snowmelt/runoff and fall/winter baseflow, and the only difference in water 
quality inputs will be the precise number and configuration of undisturbed areas, reclaimed areas/facilities, 
and remaining legacy mining facilities that are contributing to runoff/baseflow. Thus, while mining opera-
tions and closure will affect average water quality in the streams, the seasonal pattern around the average 
will remain roughly the same. 

The baseline monitoring period used to develop the SAFs included years with well-below-average stream-
flows and well-above-average streamflows, and thus a range of streamflow conditions were considered in 
the analysis. However, in all but one year, the spring snowmelt/runoff period began in late-April/early-May, 
and the SAFs are weighted towards that specific seasonal pattern. It is reasonable to expect that the snow-
melt/runoff period could start earlier or later in any given year based on year-to-year variations in seasonal 
snowfall and temperatures. Thus, the SAFs should be considered accurate to within ± 1 month, and consid-
eration of seasonal variability in mine permitting should consider the range of possible start and end dates 
for the snowmelt/runoff season. 

Section 1: Introduction  
Brown and Caldwell (BC) has developed this Technical Memorandum (TM) on behalf of Midas Gold Idaho, 
Inc. (Midas Gold) to present the calculation of seasonal adjustment factors (SAFs) that can be used to con-
vert annual average water quality predictions to monthly predictions in the Stibnite Gold Project (SGP) Pro-
posed Action Site-Wide Water Chemistry (SWWC) model (SRK Consulting, 2018). The SAFs are a series of 12 
coefficients (one for each month) that, when multiplied by a predicted annual average concentration, pro-
duce estimates of the concentrations that would occur in each month. 

The Proposed Action SWWC model estimates surface water quality at several stream locations (‘nodes’) in 
the SGP watershed during the mining operations and post-closure periods. A total of 33 constituents were 
modeled at 10 prediction nodes downstream of the proposed mining facilities. The prediction nodes and 
modeled constituents are listed in Table 1 and Table 2, respectively. Figure 1 shows the locations of the pre-
diction nodes and proposed mining facilities. 
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The Proposed Action SWWC model used a mass balance approach to estimate annual average water quality 
at each prediction node. Predicted concentrations at each node were modeled as a mixture of the concen-
trations in stream segments, seeps, and springs upstream of the nodes as well as predicted concentrations 
emanating from the proposed mining facilities. Concentrations from the various upstream sources were 
mixed in ratios defined by their contributing flow rates. Predicted concentrations at the nodes were modeled 
on annual timesteps, where the predicted concentration for a given constituent in a given year represents 
the total mass of the constituent passing a node divided by the total flow passing the node. 

In-stream water quality at the prediction nodes is expected to vary around the annual average concentra-
tions throughout each year, primarily as a function of streamflow. This concept is illustrated on Graph 1, 
which plots time-series data of streamflow (discharge) and specific conductance at United States Geological 
Survey (USGS) gage 13311000 (location shown on Figure 1). The USGS data (USGS, 2018) show seasonal 
increases in flow in the spring when snowmelt occurs. The increases in flow are accompanied by decreases 
in specific conductance as the relatively lower-conductivity snowmelt enters the streams. Specific conduct-
ance increases into the summer and fall as snowmelt ceases and stream baseflows are primarily sourced 
from groundwater. The seasonal pattern of streamflow and specific conductance is observed at four other 
USGS gages in the SGP area (locations shown on Figure 1; graphs provided in Attachment A). The timing of 
the high-flow season is consistent regardless of gage location, with flows beginning to increase in late April 
to early May and returning to pre-spring levels by September. 

Baseline surface water monitoring data from 2012 through 2017 for the SGP (HDR 2017; BC 2017; Midas 
Gold, 2018) have demonstrated that many constituents exhibit the same seasonal pattern exhibited by spe-
cific conductance at the USGS gages. However, some constituents exhibit different seasonal patterns. In ad-
dition, seasonal variation in water quality varies by location within the SGP watershed. Thus, SAFs must be 
calculated on a constituent-by-constituent and location-by-location basis. The following sections of this TM 
describe the approach to, and results of, SAF calculations for each prediction node and constituent evalu-
ated in the Proposed Action SWWC model.  
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Table 1. Proposed Action SWWC Prediction Nodes 
Prediction Node/ 

Monitoring Location ID1 Location Watershed Potential Future Upstream Facilities 

YP-T-27 Meadow Creek above 
EFMC/Blowout Creek Meadow Creek TSF and Hangar Flats DRSF 

YP-T-22 
Meadow Creek below 
EFMC/Blowout Creek 

   
Meadow Creek TSF, Hangar Flats DRSF and Hangar Flats pit 

YP-SR-10 EFSFSR below Meadow 
Creek EFSFSR TSF, Hangar Flats DRSF and Hangar Flats pit 

YP-SR-8 
EFSFSR below Garnet 
and Scout Creeks and 

   
EFSFSR TSF, Hangar Flats DRSF and Hangar Flats pit 

YP-T-11 Lower Fiddle Creek Fiddle Creek Fiddle DRSF 

YP-SR-6 EFSFSR above Yellow 
Pine pit EFSFSR TSF, Hangar Flats and Fiddle DRSFs and Hangar Flats pit 

YP-SR-4 EFSFSR below Yellow 
Pine pit EFSFSR TSF, Hangar Flats and Fiddle DRSFs, Hangar Flats and Yellow Pine pits 

YP-T-6 Lower West End Creek Sugar Creek West End pit and West End DRSF 

YP-T-1 Sugar Creek above 
EFSFSR Sugar Creek West End pit and West End DRSF 

YP-SR-2 EFSFSR below Sugar 
Creek EFSFSR All facilities listed below 

1Prediction nodes listed in order from upstream to downstream. 

 
Table 2. Proposed Action SWWC Constituents 

Constituent 

Alkalinity as CaCO3, Total Cobalt, Dissolved pH 

Aluminum, Dissolved Copper, Dissolved Phosphorous, Dissolved 

Antimony, Dissolved Fluoride Potassium, Dissolved 

Arsenic, Dissolved Iron, Dissolved Selenium, Dissolved 

Barium, Dissolved Lead, Dissolved Silver, Dissolved 

Beryllium, Dissolved Magnesium, Dissolved Sodium, Dissolved 

Boron, Dissolved Manganese, Dissolved Solids, Total Dissolved (TDS) 

Cadmium, Dissolved Mercury, Dissolved Sulfate 

Calcium, Dissolved Molybdenum, Dissolved Thallium, Dissolved 

Chloride Nickel, Dissolved Vanadium, Dissolved 

Chromium, Dissolved Nitrate + Nitrite as Nitrogen Zinc, Dissolved 
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Graph 1. USGS Gage 13311000 Discharge and Specific Conductance, 2012–2017 

Section 2: SAF Calculation Approach  
SAFs were calculated by estimating seasonal variability from existing baseline surface water quality data. 
The seasonal variability in the baseline dataset is expected to reasonably approximate seasonal variability 
during the mining operations and post-closure periods because the SGP will not fundamentally alter the 
basic hydrologic processes in the watershed. Under existing conditions, water quality in streams is influ-
enced by three primary water quality inputs: 1) runoff/baseflow from undisturbed, unmineralized areas; 2) 
runoff/baseflow from undisturbed mineralized areas; and 3) runoff/baseflow from legacy mining facilities. 
The seasonal pattern of in-stream concentrations is driven by the seasonal pattern of precipitation/snow-
melt interacting with the various source areas. During mining operations and in the post closure period, the 
only difference is the precise number and configuration of undisturbed areas, reclaimed areas/facilities, and 
remaining legacy mining facilities that are contributing to runoff/baseflow. Thus, while mining operations 
and closure will affect average water quality in the streams, the seasonal pattern around the average will 
remain roughly the same. 

SAFs based on existing baseline surface water quality data were calculated using the following equations: 

  

𝑆𝑆𝑆𝑆𝑆𝑆𝑚𝑚 =
𝐶𝐶𝑚𝑚

𝑆𝑆𝐹𝐹𝑆𝑆𝑆𝑆𝐶𝐶
(1) 

  

𝑆𝑆𝐹𝐹𝑆𝑆𝑆𝑆𝐶𝐶 =
∑ 𝐶𝐶𝑚𝑚 ∙ 𝑄𝑄𝑚𝑚 ∙ 𝐿𝐿𝑚𝑚12
1

∑ 𝑄𝑄𝑚𝑚 ∙ 𝐿𝐿𝑚𝑚12
1

(2) 

where: 

 𝑆𝑆𝑆𝑆𝑆𝑆𝑚𝑚 is the seasonal adjustment factor for month 𝑄𝑄, where 𝑄𝑄 ranges from 1 to 12 
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 𝐶𝐶𝑚𝑚 is the average stream concentration in month 𝑄𝑄 

 𝑆𝑆𝐹𝐹𝑆𝑆𝑆𝑆𝐶𝐶 is the flow-weighted annual average concentration 

 𝑄𝑄𝑚𝑚 is the average streamflow in month 𝑄𝑄  

 𝐿𝐿𝑚𝑚 is the length of month 𝑄𝑄 

The flow-weighted average annual concentration (FWAAC) used to develop each SAF is conceptually identical 
to the average annual concentrations predicted in the Proposed Action SWWC model. That is, the FWAAC 
represents the total mass of a constituent passing a node divided by the total flow passing the node. Calcu-
lation of the SAFs in this manner results in the appropriate seasonal scaling of the Proposed Action SWWC 
annual average output. Further, because the SAFs are flow-weighted, they can be used to calculate annual 
loading when paired with appropriate estimates of monthly flow at each node. The sum of the monthly con-
stituent loads (i.e., monthly concentrations times monthly flow volumes) will approximately equal the annual 
load (i.e., average annual concentration times annual flow volume) calculated by the Proposed Action SWWC 
model. 

The month lengths (𝐿𝐿𝑚𝑚) used in the analysis are provided in Table 3. Estimates of monthly streamflows (𝑄𝑄𝑚𝑚) 
and concentrations are discussed in the following subsections. 

 

Table 3. Month Lengths (𝐿𝐿𝑚𝑚) Used in SAF Analysis 

Month Length in Days 

January 31 

February 28.25 

March 31 

April 30 

May 31 

June 30 

July 31 

August 31 

September 30 

October 31 

November 30 

December 31 

2.1 Monthly Streamflows (𝑄𝑄𝑚𝑚) 
Monthly streamflows were estimated using measurements recorded at the five USGS gages in the SGP area 
(Figure 1). Each prediction node was associated with the nearest USGS gage on the same stream segment. 
Prediction nodes and their associated USGS gages are provided in Table 4. 
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Table 4. Prediction Nodes and Associated USGS Gages 

Prediction Node1 Associated USGS Gage 

YP-T-27 13310850 

YP-T-22 13310850 

YP-SR-10 13311000 

YP-SR-8 13311000 

Y-T-11 13311250 

YP-SR-6 13311250 

YP-SR-4 13311250 

YP-T-6 13311450 

YP-T-1 13311450 

YP-SR-2 13311250 
1Prediction nodes listed in order from upstream to downstream. 

Although the USGS streamflow gages do not represent the precise streamflows at each prediction node, the 
precise streamflows at each prediction node do not need to be known to calculate the SAFs. Instead, the 
SAF calculations only require that the streamflows approximate the seasonal pattern at each prediction 
node. The SAFs are thus weighted according to the relative proportion of flow occurring in each month rather 
than the absolute magnitudes of the monthly streamflows. The USGS streamflows provide a reasonable ap-
proximation of the seasonal patterns at the prediction nodes because: 1) many of the prediction nodes are 
located near the USGS gages; 2) seasonal flow patterns are largely driven by the occurrence of snow-
melt/runoff in the spring, and this pattern affects every sub-watershed in the SGP area; and 3) the graphs of 
USGS flow measurements in Attachment A indicate that seasonal flow patterns and the timing of snow-
melt/runoff are similar at every gage regardless of location, watershed, or elevation. 

USGS flow measurements from calendar years 2012 through 2017 were selected for this analysis because 
this time period coincides with the period of baseline water quality monitoring (April 2012 through February 
2016) (HDR 2017; BC 2017; Midas Gold, 2018) and incorporates additional routine sampling conducted by 
Midas Gold through the end of the most recent complete calendar year (2017). The USGS flow measure-
ments displayed on Graph 1 and in Attachment A indicate that the 2012–2017 time period includes four 
years with similar peak flows, plus years with flows that were well below average (2015) and well above aver-
age (2017)1. The inclusion of the below average and above average years in the analysis ensures that the 
SAF calculations consider a range of typical flow conditions and the corresponding effects on water quality. 

Streamflow measurements for the five USGS gages were downloaded from the USGS’s National Water Infor-
mation System (USGS, 2018). Streamflow measurements were provided in 15-minute intervals, which were 
aggregated to daily and monthly time series in the R Statistical Programming Language (R Core Team, 2016) 
using functions ‘subdaily2daily’ and ‘daily2monthly’ in the package ‘hydroTSM’ (Zambrano-Bigiarini 2017). 
The monthly time series data were then converted to monthly averages by computing the average stream-
flow for each calendar month (i.e., January through December) over the 6-year period. Monthly average 
                                                      

 
1 The SGP Proposed Action Hydrologic Model (BC, 2018) defined the “average climate scenario” as an annual average total available 
water (i.e., precipitation) of 21.43 in/yr. Of the 6 years included in the SAF analysis, four (2012, 2013, 2014, and 2016) recorded 
total available water within ±22 percent of the average climate scenario. Total available water in 2015 was 36 percent below aver-
age, and total available water in 2017 was 67 percent above average. 2017 recorded the third highest total available water in the 
local climate record dating back to 1896, and it was equal to 95 percent of the highest value recorded during that period. 
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streamflows for each USGS gage are provided in Table 5 and displayed on Graph 2. The monthly stream-
flows displayed on Graph 2 show that, although the magnitudes of streamflows are different from gage to 
gage, the seasonal pattern is nearly identical. 

Table 5. Monthly Average Streamflows at USGS Gages, 2012–2017 

USGS 
Gage 

Average Monthly Flow (cfs) 

J F M A M J J A S O N D 

13310800 3.78 3.99 4.83 14.82 51.30 41.60 11.96 6.87 6.10 5.92 5.55 4.91 

13310850 2.43 2.93 5.10 14.74 42.69 39.69 9.65 3.79 3.30 4.23 4.76 3.78 

13311000 9.18 9.98 15.50 40.92 126.40 101.47 27.64 14.43 11.75 13.18 14.28 12.35 

13311250 10.87 12.56 20.02 52.70 150.22 121.23 33.21 16.56 13.96 15.43 16.18 14.56 

13311450 7.37 9.75 15.01 31.30 94.79 71.69 23.46 11.99 9.54 9.68 10.55 9.33 

 

 
Graph 2. Monthly Average Streamflows at USGS Gages, 2012–2017  

2.2 Monthly Concentrations (𝐶𝐶𝑚𝑚) 
Monthly average concentrations for the 10 prediction nodes were estimated using baseline water quality 
monitoring data from 2012 through 2016 (HDR 2017; BC 2017) and subsequent routine samples collected 
by Midas Gold at each of the 10 prediction node locations in 2017 (Midas Gold, 2018). Samples were col-
lected monthly and analyzed for most constituents from April 2012 through August 2014; thereafter, sam-
ples were collected and analyzed quarterly. However, 12 of the 33 constituents evaluated in this analysis (all 
trace metals/metalloids) were only analyzed quarterly during the 6-year period. Table 6 lists the months in 
which each prediction node location was sampled.
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Table 6. Prediction Node Sampling Histories 

 
“X” indicates months with samples. Bold uppercase values indicate months with quarterly samples analyzed for all 33 constituents. Lowercase values indicate monthly samples analyzed for a reduced chemical suite. Monthly samples were not analyzed for the following: aluminum; barium; beryllium; boron; cobalt; 
manganese; molybdenum; nickel; silver; thallium; vanadium. 
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Time series plots of water quality at the 10 prediction nodes are provided in Attachment B. A time series plot 
of sulfate at YP-SR-8 is provided in Graph 3 as an example. The sulfate concentrations show a clear sea-
sonal pattern of low concentrations during the spring snowmelt/runoff season and increasingly higher con-
centrations from summer into the fall/winter. 

For the purposes of this analysis, all non-detected observations were represented as one-half the value of 
the lowest detection limit recorded for a given constituent2. Although more advanced statistical methods ex-
ist for evaluating datasets with non-detects, those methods were deemed impractical and unnecessary for 
this analysis for the following reasons: 
• The purpose of this analysis is to develop approximate estimates of seasonal variability for each constit-

uent at each prediction node. Non-detect observations by nature represent the lowest seasonal concen-
trations. Because the true concentration of a non-detect observation falls somewhere between zero and 
the value of the detection limit, substituting one-half the detection limit provides a reasonable approxi-
mation of the seasonal low. 

• The data were used to calculate monthly average concentrations for each constituent at each prediction 
node. The number of samples in a given calendar month for any constituent/node ranged between one 
and six, which is likely too small to have gained any additional accuracy by using the more advanced sta-
tistical methods. 

• It is not recommended to apply the advanced statistical methods to datasets containing more than 80 
percent non-detects (Helsel 2005). However, the need to calculate monthly average concentrations for 
every single dataset regardless of the percentage of non-detects would still have required developing a 
simplified approach for these datasets, such as substituting one half the minimum detection limit. 

Prior to analysis, all data were examined for the presence of outlier concentrations. For the purposes of this 
analysis, outlier concentrations were defined as unusually high or low values that are either: 1) much higher 
or lower than typical concentrations in the same month in other years; or 2) do not follow the typical sea-
sonal pattern observed in other years (e.g., concentration increased during high flow in one year but de-
creased in all other years). Given the small sample sizes in each calendar month, outlier data points could 
exert undue influence on the calculation of monthly average concentrations, thus skewing the SAFs towards 
atypical seasonal behavior. Outlier data points were identified visually using the time series plots in Attach-
ment B and are identified on the plots as “excluded data points.” As an example, the April 2012 value for 
sulfate at YP-SR-8 (Graph 3) was excluded as an outlier because: 1) it was the highest concentration at that 
location by a factor of over 1.5; and 2) it occurred during April at the beginning of the snowmelt/runoff sea-
son when sulfate concentrations typically decrease. 

Of the 11,651 data points that comprise the dataset for this analysis, 193 (1.7 percent) were excluded as 
outliers. However, 112 of the outliers were associated with just three constituents: chromium, lead, and ni-
trate/nitrite. These three constituents exhibited high percentages of non-detects (83 to 98 percent) at al-
most all locations. The few detected observations did not exhibit predictable seasonal patterns; some detec-
tions were during high-flow conditions while others were during low-flow conditions, and some years 
recorded no detections at all. Due to the high percentages of non-detects and sporadic nature of the detec-
tion, all detected observations for chromium, lead, and nitrate/nitrite were excluded as outliers, with the fol-
lowing exception; chromium and nitrate/nitrate at YP-T-6 had high frequencies of detections and exhibited 
clear seasonal patterns and were thus retained. 

                                                      

 
2 The lowest detection limit for each constituent was determined by reviewing all surface water quality data in the 2012 – 2017 time 
period and identifying the lowest detection limit that was recorded at any location. 
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Graph 3. Sulfate Concentrations at YP-SR-8, 2012–2017 

The water quality data, with outliers removed, were grouped by calendar month to calculate monthly average 
concentrations for each node and constituent. Monthly average concentrations were calculated as the arith-
metic mean of all sample results in each calendar month. For constituents that were only sampled quarterly 
and thus did not have data for every month, data from the corresponding quarterly samples were substituted 
for the months without observations. For example, February quarterly sample data were substituted for Janu-
ary and/or March if those months did not have any observations. Table 7 provides the corresponding alter-
native months that were substituted for months with no observations. 
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Table 7. Alternative Months for Months with No Observations 

Month Alternative Month 

January February 

February – 

March February 

April May 

May – 

June May 

July August 

August – 

September August 

October November 

November – 

December November 
 

Box-and-whisker plots summarizing the monthly average concentrations are provided in Attachment C. A plot 
of sulfate at YP-SR-8 is provided as Graph 4 as an example of a constituent that had observations in all 
months3. Graph 5 depicts barium at YP-SR-8 as an example of a constituent that was only monitored quar-
terly. The FWAACs calculated using Equation 2 are also provided on the graphs. The monthly sulfate and bar-
ium concentrations exhibit clear seasonal patterns associated with spring snowmelt/runoff. Almost all con-
stituents at all locations exhibited some form of clear seasonal pattern (Attachment C). Exceptions were 
generally aluminum, copper, iron, and zinc, which exhibited more random variability within the seasonal 
trends.  

                                                      

 
3 Refer to Attachment C for a legend graphic depicting the method used to construct the boxes and whiskers. 
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Graph 4. Sulfate Monthly Average Concentrations at YP-SR-8, 2012–2017 

 
Graph 5. Dissolved Barium Monthly Average Concentrations at YP-SR-8, 2012–2017 
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Section 3: SAF Results  
Tables of calculated SAFs for each prediction node and constituent are provided in Attachment D. Plots of 
the SAFs are provided in Attachment E. Several examples are discussed below to illustrate typical seasonal 
patterns in the SGP area and how they vary from location to location. 

Sulfate 

Graph 6 provides a plot of all SAFs for sulfate. Sulfate exhibits the typical seasonal pattern of lower concen-
trations during spring snowmelt/runoff at all locations except for YP-T-6. The lowest concentrations occur in 
June, approximately one month after maximum streamflows are achieved. The highest concentrations gener-
ally occur between December and March. YP-T-6 exhibits the opposite pattern. Sulfate concentrations are 
relatively stable throughout the year but increase during spring snowmelt/runoff. YP-T-6 is the only predic-
tion node located on West End Creek. 

 
Graph 6. Seasonal Adjustment Factors: Sulfate 
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Chloride 

Graph 7 provides a plot of all SAFs for chloride. Chloride generally exhibits a similar pattern to sulfate for 
most locations. However, concentrations at YP-T-1, YP-T-6, and YP-T-11 are relatively stable throughout the 
year. This stability is driven by the fact that chloride is mostly non-detect at these three locations. The three 
locations with non-detect chloride are the only three prediction nodes that are not located on Meadow Creek 
or the main stem of the EFSFSR. 

 
Graph 7. Seasonal Adjustment Factors: Chloride 
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Antimony and Arsenic 

Graph 8 and Graph 9 provide plots of all SAFs for antimony and arsenic, respectively. These constituents 
also exhibit a similar pattern to sulfate at almost all locations. For antimony, the highest concentrations gen-
erally occur in April, just ahead of the maximum streamflows. As was the case with sulfate, YP-T-6 exhibits a 
different seasonal behavior compared to the locations on Meadow Creek and the EFSFSR; concentrations of 
antimony and arsenic at YP-T-6 are generally stable throughout the year. 

YP-T-1, on Sugar Creek just above the EFSFSR confluence, also exhibits a seasonal pattern for antimony that 
is different than the patterns in Meadow Creek and the EFSFSR. While antimony concentration at YP-T-1 gen-
erally decrease during spring snowmelt/runoff, the peak seasonal concentrations occur in September 
through January rather than in April. In April, antimony concentrations at YP-T-1 have already begun to de-
crease. Conversely, the seasonal arsenic pattern at YP-T-1 is similar to the locations on Meadow Creek and 
the EFSFSR. 

 
Graph 8. Seasonal Adjustment Factors: Dissolved Antimony 
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Graph 9. Seasonal Adjustment Factors: Dissolved Arsenic 
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Mercury 

Graph 10 provides a plot of all SAFs for mercury. Mercury exhibits a seasonal pattern that is the opposite of 
almost all other constituents. Rather than decreasing during the spring snowmelt/runoff season, mercury 
concentrations increase as streamflows increase. The highest mercury concentrations generally occur in 
April, just ahead of the maximum streamflows, and remain elevated for another two or three months. Again, 
YP-T-6 exhibits a different behavior, with more stable mercury concentrations throughout the year. 

 
Graph 10. Seasonal Adjustment Factors: Dissolved Mercury 

Chromium and Nitrate/Nitrite 

Graph 11 and Graph 12 provide plots of all SAFs for chromium and nitrate/nitrite, respectively. At most loca-
tions, chromium and nitrate/nitrite concentrations do not vary throughout the year and SAFs equal to 1 were 
assigned, indicating no seasonality was observed. This is due to the fact that chromium and nitrate/nitrite 
were largely not detected at all locations except YP-T-6, and thus estimates of seasonality could not be 
made. Conversely, chromium and nitrate/nitrite were detected at YP-T-6, which exhibits a seasonal pattern 
similar to mercury with concentrations of chromium and nitrate/nitrite increasing during the spring snow-
melt/runoff season. 
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Graph 11. Seasonal Adjustment Factors: Dissolved Chromium 

 

 
Graph 12. Seasonal Adjustment Factors: Nitrate/Nitrite 
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Section 4: Use and Limitations  
The SAFs calculated in this analysis are intended for use in conjunction with the annual average predictions 
from the Proposed Action SWWC model to develop estimates of monthly predicted surface water concentra-
tions. Monthly concentrations can be developed by multiplying the annual average Proposed Action SWWC 
model output concentration by the SAFs. The SAFs are applicable only to the 10 prediction nodes and 33 
constituents evaluated in this analysis; in particular, the SAFs cannot be used to infer seasonal patterns for 
total concentrations of the dissolved metals/metalloids evaluated in this analysis. 

The SAFs are based on existing baseline water quality data and measured streamflows. The Proposed Action 
SWWC model estimates surface water quality during the mining operations and post-closure periods of the 
SGP. Thus, application of the SAFs to future water quality predictions will only be accurate to the extent that 
future streamflows and seasonal water quality fluctuations are similar to existing conditions. The assumption 
is reasonable because the SGP will not fundamentally alter the basic hydrologic processes in the watershed. 
Seasonal flows will be driven by the pattern of spring snowmelt/runoff and fall/winter baseflow, and the only 
difference in water quality inputs will be the precise number and configuration of undisturbed areas, re-
claimed areas/facilities, and remaining legacy mining facilities that are contributing to runoff/baseflow. 
Thus, while mining operations and closure will affect average water quality in the streams, the seasonal pat-
tern around the average will remain roughly the same. 

The seasonal patterns exhibited by the SAFs represent the seasonal patterns observed in the 6-year time 
period (2012–2017) evaluated in this analysis. The accuracy of the SAFs in the mining operations and post-
closure time periods will depend on how well seasonal variability in the 6-year analysis period reflects future 
seasonal variability. The 6-year time period included one year with well-below-average streamflows and one 
year with well-above-average streamflows, and thus a range of streamflow conditions were considered in the 
analysis. In all but one year, the spring snowmelt/runoff period began in late April/early May, and thus the 
SAFs are weighted towards that specific seasonal pattern. It is reasonable to expect that the snowmelt/run-
off period could start earlier or later in any given year based on year-to-year variations in seasonal snowfall 
and temperatures. Thus, the SAFs should be considered accurate to within ± one month, and consideration 
of seasonal variability in mine permitting should consider the range of possible start and end dates for the 
snowmelt/runoff season. 

Some of the SAFs were developed with datasets that were largely non-detect, and an estimate of seasonal 
variability could not be made in this case. SAFs for these datasets were calculated as a value at or near 1 for 
every month. Constituents that were largely non-detect at most prediction node locations included beryllium, 
boron, cadmium, chromium (YP-T-6 excepted), fluoride, lead, nitrate/nitrite (YP-T-6 excepted), phosphorous, 
selenium, silver, and thallium. The SAFs will not be able to predict seasonal variability for these constitu-
ents/nodes if future in-stream concentrations are predicted to increase above the respective detection lim-
its. However, with only a couple of exceptions, the SWWC model does not predict any increases in concentra-
tions of these constituents at any prediction node. In all cases, predicted annual average concentrations 
remain well below the strictest potentially-applicable surface water quality standards. 
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Figures 

Figure 1 Prediction Nodes and USGS Gaging Stations 
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Graph A-1. USGS Gage 13310800 Discharge and Specific Conductivity, 2012 – 2017 
 

 

Graph A-2. USGS Gage 13310850 Discharge and Specific Conductivity, 2012 – 2017  
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Graph A-3. USGS Gage 13311000 Discharge and Specific Conductivity, 2012 – 2017 

 

 

Graph A-4. USGS Gage 13311250 Discharge and Specific Conductivity, 2012 – 2017  
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Graph A-5. USGS Gage 13311450 Discharge and Specific Conductivity, 2012 – 2017 
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations



0
10

00
20

00
30

00
40

00
50

00

YP−SR−6
Magnesium, Dissolved

Date

C
on

ce
nt

ra
tio

n 
(u

g/
L)

2012 2013 2014 2015 2016 2017 2018

0
10

0
20

0
30

0
40

0
50

0

D
is

ch
ar

ge
 (

cf
s)

●

●
●

●

●
●
●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

●

●
●

●

●
●
●

●
●

●

●

●

●

●●

●

●

●

●

●

●

●

● ●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●
●

● Detected Result
Discharge (USGS Gage 13311250)

0
5

10
15

20

YP−SR−6
Manganese, Dissolved

Date

C
on

ce
nt

ra
tio

n 
(u

g/
L)

2012 2013 2014 2015 2016 2017 2018

0
10

0
20

0
30

0
40

0
50

0

D
is

ch
ar

ge
 (

cf
s)

●

●

●

●

●

●
● ●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

●

●

●
● ●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

● ●

●

●

Detected Result
Non−Detected Result*
Discharge (USGS Gage 13311250)

*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations

0.
00

0
0.

00
5

0.
01

0
0.

01
5

YP−T−1
Silver, Dissolved

Date

C
on

ce
nt

ra
tio

n 
(u

g/
L)

2012 2013 2014 2015 2016 2017 2018

0
10

0
20

0
30

0

D
is

ch
ar

ge
 (

cf
s)

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● Non−Detected Result*
Discharge (USGS Gage 13311450)

*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations



0
2

4
6

8
10

YP−T−1
Zinc, Dissolved

Date

C
on

ce
nt

ra
tio

n 
(u

g/
L)

2012 2013 2014 2015 2016 2017 2018

0
10

0
20

0
30

0

D
is

ch
ar

ge
 (

cf
s)

●●●

●

●

●●

●

● ●●●● ● ● ●

●●●

●

●

●●

●

●

●

●

● ●

● ●

●

● ● ●

● ● ● ● ●

●

● ● ●●● ●

●

● ● ● ● ● ● ●

●

●

Detected Result
Non−Detected Result*

Excluded Data Point
Discharge (USGS Gage 13311450)

*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations

0.
00

0.
05

0.
10

0.
15

0.
20

YP−T−11
Molybdenum, Dissolved

Date

C
on

ce
nt

ra
tio

n 
(u

g/
L)

2012 2013 2014 2015 2016 2017 2018

0
10

0
20

0
30

0
40

0
50

0

D
is

ch
ar

ge
 (

cf
s)

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● Detected Result
Excluded Data Point
Discharge (USGS Gage 13311250)



0.
0

0.
1

0.
2

0.
3

0.
4

0.
5

YP−T−11
Nickel, Dissolved

Date

C
on

ce
nt

ra
tio

n 
(u

g/
L)

2012 2013 2014 2015 2016 2017 2018

0
10

0
20

0
30

0
40

0
50

0

D
is

ch
ar

ge
 (

cf
s)

● ● ● ● ● ● ● ● ● ● ● ● ●

●

● ● ● ●

●

● ● ●

●

●

●

●

Detected Result
Non−Detected Result*

Excluded Data Point
Discharge (USGS Gage 13311250)

*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations

0.
0

0.
1

0.
2

0.
3

0.
4

YP−T−22
Vanadium, Dissolved

Date

C
on

ce
nt

ra
tio

n 
(u

g/
L)

2012 2013 2014 2015 2016 2017 2018

0
50

10
0

15
0

20
0

D
is

ch
ar

ge
 (

cf
s)

●

● ●

●

●

● ●

●

●

●

● ●

●
●

● ●

●

●

● ●

●

●

●●

● ●

●

● ●

●

●

● ●

●
●

●

●

●

●

●

●

●

Detected Result
Non−Detected Result*
Discharge (USGS Gage 13310850)

*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations



0
20

40
60

80

YP−T−27
Alkalinity as CaCO3, Total

Date

C
on

ce
nt

ra
tio

n 
(m

g/
L)

2012 2013 2014 2015 2016 2017 2018

0
50

10
0

15
0

20
0

D
is

ch
ar

ge
 (

cf
s)

●
●

●

●

●

●●

●

●

●
●

●

●

●
●

●

●●

●

●●

●●

●

●

●

●

●

● ●

●

●

●

● ●

●

●

● ●

●

●

●

●
●

●

●

●

●●

●

●

●
●

●

●

●
●

●

●●

●

●●

●●

●

●

●

●

●

● ●

●

●

●

● ●

●

●

● ●

●

●

●

● Detected Result
Discharge (USGS Gage 13310850)

0
10

20
30

YP−T−27
Aluminum, Dissolved

Date

C
on

ce
nt

ra
tio

n 
(u

g/
L)

2012 2013 2014 2015 2016 2017 2018

0
50

10
0

15
0

20
0

D
is

ch
ar

ge
 (

cf
s)

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

● Detected Result
Discharge (USGS Gage 13310850)

0
5

10
15

20
25

YP−T−27
Antimony, Dissolved

Date

C
on

ce
nt

ra
tio

n 
(u

g/
L)

2012 2013 2014 2015 2016 2017 2018

0
50

10
0

15
0

20
0

D
is

ch
ar

ge
 (

cf
s)

●

●

● ●
●●●

●

●

●●●

●

●

●

●
●●

●

●● ●●

●

●

●

●●
●

●

●

●
●

●

●

● ●

●

●

●

●

●

●

●

● ●
●●●

●

●

●●●

●

●

●

●
●●

●

●● ●●

●

●

●

●●
●

●

●

●
●

●

●

● ●

●

●

●

●

●

● Detected Result
Discharge (USGS Gage 13310850)

0
20

40
60

80

YP−T−27
Arsenic, Dissolved

Date

C
on

ce
nt

ra
tio

n 
(u

g/
L)

2012 2013 2014 2015 2016 2017 2018

0
50

10
0

15
0

20
0

D
is

ch
ar

ge
 (

cf
s)

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●●

●

●

● ●

●

●

● ●

●

●

●

●

●

●

●

● ●

●

●

● ●

●

●

●

●
●

●

●

●

●

●

●

●●

●

●

●

●

●

●●

●

●

● ●

●

●

● ●

●

●

●

●

●

●

●

● ●

●

●

● ●

●

●

● Detected Result
Excluded Data Point
Discharge (USGS Gage 13310850)



0
2

4
6

8
10

YP−T−27
Barium, Dissolved

Date

C
on

ce
nt

ra
tio

n 
(u

g/
L)

2012 2013 2014 2015 2016 2017 2018

0
50

10
0

15
0

20
0

D
is

ch
ar

ge
 (

cf
s)

●

●
●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●
●

●

●
●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●
●

●

●
●

● Detected Result
Discharge (USGS Gage 13310850)

0.
00

0
0.

00
5

0.
01

0
0.

01
5

YP−T−27
Beryllium, Dissolved

Date

C
on

ce
nt

ra
tio

n 
(u

g/
L)

2012 2013 2014 2015 2016 2017 2018

0
50

10
0

15
0

20
0

D
is

ch
ar

ge
 (

cf
s)

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● Non−Detected Result*
Discharge (USGS Gage 13310850)

*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations

6
8

10
12

YP−T−27
pH

Date

pH
 (

pH
 u

ni
ts

)

2012 2013 2014 2015 2016 2017 2018

0
50

10
0

15
0

20
0

D
is

ch
ar

ge
 (

cf
s)

●●

●
●●

●
●

●
●●

●

●

●

●

●
●●●

●
● ●●

●
● ●

●
●

●

●

●

●

● ●
●

●

●

● ●

●

●

●

●●

●
●●

●
●

●
●●

●

●

●

●

●
●●●

●
● ●●

●
● ●

●
●

●

●

●

●

● ●
●

●

●

● ●

●

●

●

● Detected Result
Discharge (USGS Gage 13310850)

0
5

10
15

20
25

30
35

YP−T−27
Phosphorus, Dissolved

Date

C
on

ce
nt

ra
tio

n 
(u

g/
L)

2012 2013 2014 2015 2016 2017 2018

0
50

10
0

15
0

20
0

D
is

ch
ar

ge
 (

cf
s)

●● ● ●●●● ● ●●● ●● ● ●●● ●● ●● ● ● ● ●● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● Non−Detected Result*
Excluded Data Point
Discharge (USGS Gage 13310850)

*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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*Non−detect data replaced with 0.5 times the minimum detection limit recorded across all locations
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●

Month with Data

Month without Data*

Flow−Weighted Annual
Average Concentration
Monthly Average Concentration

●

●

Values < Whisker

Min Value >= 1.5 * IQR

25th Percentile

Median

75th Percentile

Max Value <= 1.5 * IQR

Values > Whisker

Inner
Quartile
Range
(IQR)

J F M A M J J A S O N D

0.
00

0
0.

00
2

0.
00

4
0.

00
6

0.
00

8
0.

01
0

0.
01

2

YP−SR−4
Beryllium, Dissolved

C
on

ce
nt

ra
tio

n 
(u

g/
L)

N = 3 N = 3 N = 3 N = 6 N = 6 N = 6 N = 6 N = 6 N = 6 N = 5 N = 5 N = 1

0%
20

%
40

%
60

%
80

%
10

0%
12

0%

P
er

ce
nt

ag
e 

R
el

at
iv

e 
to

 F
lo

w
−

W
ei

gh
te

d 
A

nn
ua

l A
ve

ra
ge

● ● ● ● ● ● ● ● ● ● ● ●

*Data from adjacent month replicated for months without data.

●

Month with Data

Month without Data*

Flow−Weighted Annual
Average Concentration
Monthly Average Concentration

J F M A M J J A S O N D

0
1

2
3

4
5

6

YP−SR−4
Boron, Dissolved

C
on

ce
nt

ra
tio

n 
(u

g/
L)

N = 5 N = 5 N = 5 N = 6 N = 6 N = 6 N = 6 N = 6 N = 6 N = 5 N = 5 N = 1
0%

20
%

40
%

60
%

80
%

10
0%

12
0%

P
er

ce
nt

ag
e 

R
el

at
iv

e 
to

 F
lo

w
−

W
ei

gh
te

d 
A

nn
ua

l A
ve

ra
ge

● ● ● ● ● ● ● ● ● ● ● ●

*Data from adjacent month replicated for months without data.

●

Month with Data

Month without Data*

Flow−Weighted Annual
Average Concentration
Monthly Average Concentration

J F M A M J J A S O N D

0.
00

0
0.

00
2

0.
00

4
0.

00
6

0.
00

8
0.

01
0

0.
01

2

YP−SR−4
Cadmium, Dissolved

C
on

ce
nt

ra
tio

n 
(u

g/
L)

N = 2 N = 5 N = 1 N = 2 N = 6 N = 2 N = 2 N = 6 N = 2 N = 2 N = 5 N = 3

0%
20

%
40

%
60

%
80

%
10

0%
12

0%

P
er

ce
nt

ag
e 

R
el

at
iv

e 
to

 F
lo

w
−

W
ei

gh
te

d 
A

nn
ua

l A
ve

ra
ge

● ● ● ● ● ● ● ● ● ● ● ●

●Month with Data
Flow−Weighted Annual
Average Concentration

Monthly Average Concentration



●

●

●

J F M A M J J A S O N D

0
50

00
10

00
0

15
00

0
20

00
0

YP−SR−4
Calcium, Dissolved

C
on

ce
nt

ra
tio

n 
(u

g/
L) ●

●

●

N = 2 N = 5 N = 2 N = 3 N = 6 N = 3 N = 3 N = 6 N = 2 N = 2 N = 5 N = 3

0%
50

%
10

0%
15

0%
20

0%

P
er

ce
nt

ag
e 

R
el

at
iv

e 
to

 F
lo

w
−

W
ei

gh
te

d 
A

nn
ua

l A
ve

ra
ge

● ●
●

●

●
●

●

●
●

● ●

●

●Month with Data
Flow−Weighted Annual
Average Concentration

Monthly Average Concentration

●

●

Values < Whisker

Min Value >= 1.5 * IQR

25th Percentile

Median

75th Percentile

Max Value <= 1.5 * IQR

Values > Whisker

Inner
Quartile
Range
(IQR)

J F M A M J J A S O N D

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

1.
2

1.
4

YP−SR−4
Chloride

C
on

ce
nt

ra
tio

n 
(m

g/
L)

N = 2 N = 5 N = 2 N = 3 N = 6 N = 3 N = 3 N = 6 N = 2 N = 2 N = 5 N = 3

0%
10

0%
20

0%
30

0%

P
er

ce
nt

ag
e 

R
el

at
iv

e 
to

 F
lo

w
−

W
ei

gh
te

d 
A

nn
ua

l A
ve

ra
ge

● ●

●

●

●

●

●

●

●

● ● ●

●Month with Data
Flow−Weighted Annual
Average Concentration

Monthly Average Concentration

J F M A M J J A S O N D

0.
00

0.
02

0.
04

0.
06

0.
08

0.
10

0.
12

YP−SR−4
Chromium, Dissolved

C
on

ce
nt

ra
tio

n 
(u

g/
L)

N = 2 N = 5 N = 1 N = 2 N = 5 N = 1 N = 1 N = 5 N = 2 N = 2 N = 5 N = 3
0%

20
%

40
%

60
%

80
%

10
0%

12
0%

P
er

ce
nt

ag
e 

R
el

at
iv

e 
to

 F
lo

w
−

W
ei

gh
te

d 
A

nn
ua

l A
ve

ra
ge

● ● ● ● ● ● ● ● ● ● ● ●

●Month with Data
Flow−Weighted Annual
Average Concentration

Monthly Average Concentration

● ● ●

J F M A M J J A S O N D

0.
00

0.
05

0.
10

0.
15

0.
20

0.
25

YP−SR−4
Cobalt, Dissolved

C
on

ce
nt

ra
tio

n 
(u

g/
L)

● ● ●

N = 5 N = 5 N = 5 N = 6 N = 6 N = 6 N = 6 N = 6 N = 6 N = 5 N = 5 N = 1

0%
50

%
10

0%
15

0%
20

0%
25

0%
30

0%

P
er

ce
nt

ag
e 

R
el

at
iv

e 
to

 F
lo

w
−

W
ei

gh
te

d 
A

nn
ua

l A
ve

ra
ge

● ● ●

● ● ●

● ● ●

● ●
●

*Data from adjacent month replicated for months without data.
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*Data from adjacent month replicated for months without data.
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*Data from adjacent month replicated for months without data.
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*Data from adjacent month replicated for months without data.
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*Data from adjacent month replicated for months without data.
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*Data from adjacent month replicated for months without data.
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*Data from adjacent month replicated for months without data.
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*Data from adjacent month replicated for months without data.
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Table D-1. Seasonal Adjustment Factors for YP-T-27 

Constituent 
Seasonal Adjustment Factors Minimum 

SAF 

Month with 
Minimum SAF 

Maximum 
SAF 

Month with 
Maximum SAF J F M A M J J A S O N D 

Alkalinity as CaCO3, Total 1.60 1.49 1.69 1.00 0.79 0.79 1.15 1.57 1.59 1.44 1.44 1.44 0.79 June 1.69 March 

Aluminum, Dissolved 0.43 0.43 0.62 0.81 1.20 1.18 0.84 0.52 0.52 0.75 0.75 0.78 0.43 January 1.20 May 

Antimony, Dissolved 1.22 1.47 1.58 2.58 0.97 0.47 0.53 0.58 0.64 0.99 0.92 1.59 0.47 June 2.58 April 

Arsenic, Dissolved 1.47 1.37 1.40 1.49 0.83 0.59 1.14 1.80 1.75 1.41 1.23 1.56 0.59 June 1.80 August 

Barium, Dissolved 1.37 1.37 1.37 0.85 0.85 0.85 1.41 1.41 1.41 1.30 1.30 1.37 0.85 April 1.41 July 

Beryllium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Boron, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Cadmium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Calcium, Dissolved 1.58 1.57 1.53 1.09 0.77 0.77 1.15 1.61 1.62 1.45 1.43 1.62 0.77 May 1.62 December 

Chloride 2.95 3.16 2.74 1.21 0.39 0.17 1.14 2.52 3.09 2.88 2.67 2.62 0.17 June 3.16 February 

Chromium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Cobalt, Dissolved 1.75 1.75 1.75 0.81 0.81 0.81 1.35 1.35 1.35 1.30 1.30 1.47 0.81 April 1.75 January 

Copper, Dissolved 0.55 1.21 0.73 1.83 0.99 0.91 0.73 0.53 0.55 1.46 0.73 0.72 0.53 August 1.83 April 

Fluoride 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Iron, Dissolved 2.92 2.19 2.20 0.99 0.46 0.33 1.08 3.02 2.85 2.48 2.77 2.65 0.33 June 3.02 August 

Lead, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Magnesium, Dissolved 1.71 1.71 1.63 1.17 0.76 0.69 1.09 1.63 1.71 1.49 1.51 1.71 0.69 June 1.71 January 

Manganese, Dissolved 2.36 2.36 2.22 1.14 0.37 0.54 1.15 2.75 2.75 2.33 2.33 2.01 0.37 May 2.75 August 

Mercury, Dissolved 0.37 0.40 0.56 1.48 1.27 1.00 0.45 0.55 0.69 0.47 0.62 0.69 0.37 January 1.48 April 

Molybdenum, Dissolved 1.41 1.41 1.41 0.81 0.81 0.81 1.54 1.54 1.54 1.29 1.29 1.51 0.81 April 1.54 July 

Nickel, Dissolved 1.85 1.85 1.85 1.00 1.00 1.00 0.69 0.69 0.69 0.79 0.79 0.56 0.56 December 1.85 January 

Nitrate + Nitrite as Nitrogen 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

pH 1.03 1.04 1.09 1.02 1.02 0.96 1.00 0.99 0.99 0.99 1.03 0.99 0.96 June 1.09 March 

Phosphorus, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Potassium, Dissolved 1.33 1.31 1.27 1.26 0.85 0.84 1.00 1.29 1.37 1.21 1.31 1.36 0.84 June 1.37 September 

Selenium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Silver, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Sodium, Dissolved 1.43 1.41 1.34 1.12 0.85 0.80 1.12 1.36 1.42 1.30 1.36 1.45 0.80 June 1.45 December 

Solids, Total Dissolved (TDS) 1.01 0.90 1.32 0.98 0.72 1.08 1.19 1.43 1.53 1.02 1.13 1.44 0.72 May 1.53 September 

Sulfate 1.55 1.70 1.62 1.49 0.87 0.60 0.92 1.24 1.28 1.36 1.36 1.84 0.60 June 1.84 December 

Thallium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Vanadium, Dissolved 0.89 0.89 0.89 0.94 0.94 0.94 1.50 1.50 1.50 1.00 1.00 0.63 0.63 December 1.50 July 

Zinc, Dissolved 0.88 0.76 0.46 1.02 0.77 1.58 0.46 0.57 0.79 1.48 0.67 0.46 0.46 March 1.58 June 
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Table D-2. Seasonal Adjustment Factors for YP-T-22 

Constituent 
Seasonal Adjustment Factors Minimum 

SAF 

Month with 
Minimum SAF 

Maximum 
SAF 

Month with 
Maximum SAF J F M A M J J A S O N D 

Alkalinity as CaCO3, Total 1.56 1.48 1.74 1.02 0.79 0.79 1.15 1.52 1.53 1.42 1.41 1.46 0.79 May 1.74 March 

Aluminum, Dissolved 0.49 0.49 0.07 0.95 1.28 1.16 0.94 0.60 0.60 0.49 0.49 0.42 0.07 March 1.28 May 

Antimony, Dissolved 0.87 1.11 1.25 3.12 1.15 0.36 0.36 0.38 0.44 0.64 0.68 0.98 0.36 July 3.12 April 

Arsenic, Dissolved 1.23 1.14 1.27 1.59 0.95 0.57 1.15 1.60 1.57 1.25 1.09 1.22 0.57 June 1.60 August 

Barium, Dissolved 1.34 1.34 1.34 0.85 0.85 0.85 1.41 1.41 1.41 1.32 1.32 1.32 0.85 April 1.41 July 

Beryllium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Boron, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Cadmium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Calcium, Dissolved 1.53 1.53 1.47 1.12 0.78 0.78 1.16 1.54 1.54 1.43 1.41 1.55 0.78 May 1.55 December 

Chloride 2.89 3.16 2.96 1.52 0.33 0.22 0.96 2.25 2.75 2.76 2.62 2.64 0.22 June 3.16 February 

Chromium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Cobalt, Dissolved 1.73 1.73 1.73 0.84 0.84 0.84 1.22 1.22 1.22 1.36 1.36 1.33 0.84 April 1.73 January 

Copper, Dissolved 0.83 0.89 0.83 1.45 1.09 0.83 0.62 1.19 1.24 0.62 1.04 1.37 0.62 July 1.45 April 

Fluoride 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Iron, Dissolved 1.80 1.41 2.58 1.09 0.42 0.64 1.35 2.40 2.36 2.07 2.41 1.50 0.42 May 2.58 March 

Lead, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Magnesium, Dissolved 1.65 1.67 1.59 1.16 0.77 0.72 1.13 1.57 1.64 1.45 1.48 1.61 0.72 June 1.67 February 

Manganese, Dissolved 1.86 1.86 2.07 1.35 0.52 0.67 1.08 1.80 1.80 2.00 2.00 1.85 0.52 May 2.07 March 

Mercury, Dissolved 0.61 0.64 1.04 1.44 1.21 0.91 0.66 0.56 0.61 0.73 0.68 0.64 0.56 August 1.44 April 

Molybdenum, Dissolved 1.37 1.37 1.37 0.83 0.83 0.83 1.51 1.51 1.51 1.27 1.27 1.42 0.83 April 1.51 July 

Nickel, Dissolved 1.68 1.68 1.68 0.92 0.92 0.92 0.96 0.96 0.96 1.33 1.33 0.55 0.55 December 1.68 January 

Nitrate + Nitrite as Nitrogen 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

pH 1.04 1.04 1.06 1.07 1.03 0.93 1.00 1.01 0.98 0.98 1.04 0.96 0.93 June 1.07 April 

Phosphorus, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Potassium, Dissolved 1.27 1.29 1.29 1.32 0.89 0.80 1.02 1.22 1.30 1.18 1.27 1.29 0.80 June 1.32 April 

Selenium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Silver, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Sodium, Dissolved 1.39 1.40 1.39 1.10 0.86 0.80 1.14 1.33 1.38 1.28 1.33 1.38 0.80 June 1.40 February 

Solids, Total Dissolved (TDS) 1.34 1.12 1.20 1.12 0.88 0.83 1.15 1.37 1.42 1.29 1.17 1.43 0.83 June 1.43 December 

Sulfate 1.50 1.65 1.61 1.62 0.89 0.60 0.89 1.13 1.18 1.28 1.27 1.71 0.60 June 1.71 December 

Thallium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Vanadium, Dissolved 0.55 0.55 0.55 1.01 1.01 1.01 1.36 1.36 1.36 1.01 1.01 0.46 0.46 December 1.36 July 

Zinc, Dissolved 0.95 0.63 1.07 1.72 1.13 0.63 0.63 0.90 1.20 0.95 1.29 1.30 0.63 February 1.72 April 
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Table D-3. Seasonal Adjustment Factors for YP-SR-10 

Constituent 
Seasonal Adjustment Factors Minimum 

SAF 

Month with 
Minimum SAF 

Maximum 
SAF 

Month with 
Maximum SAF J F M A M J J A S O N D 

Alkalinity as CaCO3, Total 1.55 1.49 1.36 1.05 0.80 0.78 1.13 1.40 1.44 1.41 1.33 1.46 0.78 June 1.55 January 

Aluminum, Dissolved 0.83 0.83 0.08 0.08 1.36 1.37 0.87 0.58 0.58 0.66 0.66 0.66 0.08 March 1.37 June 

Antimony, Dissolved 0.98 1.54 1.64 2.30 1.09 0.42 0.47 0.48 0.59 0.85 0.87 1.75 0.42 June 2.30 April 

Arsenic, Dissolved 1.16 1.22 1.43 1.68 0.89 0.57 1.05 1.44 1.46 1.10 1.02 1.35 0.57 June 1.68 April 

Barium, Dissolved 1.33 1.33 1.33 0.84 0.84 0.84 1.36 1.36 1.36 1.33 1.33 1.33 0.84 April 1.36 July 

Beryllium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Boron, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Cadmium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Calcium, Dissolved 1.44 1.51 1.48 1.16 0.77 0.77 1.09 1.42 1.41 1.37 1.32 1.56 0.77 June 1.56 December 

Chloride 2.75 3.00 2.62 1.65 0.30 0.30 0.63 1.68 2.35 2.51 2.44 2.41 0.30 May 3.00 February 

Chromium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Cobalt, Dissolved 1.60 1.60 1.60 0.90 0.90 0.90 1.06 1.06 1.06 1.10 1.10 1.10 0.90 April 1.60 January 

Copper, Dissolved 0.97 1.10 0.77 1.74 0.97 0.97 0.77 0.53 0.97 0.77 0.93 0.77 0.53 August 1.74 April 

Fluoride 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Iron, Dissolved 1.56 1.58 2.25 1.80 0.66 0.20 1.42 2.07 1.78 1.70 1.80 1.30 0.20 June 2.25 March 

Lead, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Magnesium, Dissolved 1.55 1.64 1.55 1.14 0.76 0.71 1.08 1.50 1.53 1.39 1.40 1.63 0.71 June 1.64 February 

Manganese, Dissolved 1.77 1.77 2.23 2.04 0.41 0.54 1.10 1.60 1.60 1.70 1.70 1.70 0.41 May 2.23 March 

Mercury, Dissolved 0.56 0.77 0.80 1.37 1.24 0.82 0.64 0.69 1.18 0.94 0.70 0.94 0.56 January 1.37 April 

Molybdenum, Dissolved 1.31 1.31 1.31 0.87 0.87 0.87 1.30 1.30 1.30 1.19 1.19 1.19 0.87 April 1.31 January 

Nickel, Dissolved 1.48 1.48 1.48 0.90 0.90 0.90 1.05 1.05 1.05 1.20 1.20 1.20 0.90 April 1.48 January 

Nitrate + Nitrite as Nitrogen 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

pH 1.03 1.06 1.05 1.04 0.99 0.97 0.99 1.03 1.01 0.99 1.03 0.98 0.97 June 1.06 February 

Phosphorus, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Potassium, Dissolved 1.16 1.25 1.29 1.27 0.93 0.80 0.97 1.14 1.21 1.14 1.06 1.25 0.80 June 1.29 March 

Selenium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Silver, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Sodium, Dissolved 1.29 1.34 1.34 1.12 0.89 0.80 1.07 1.24 1.22 1.20 1.21 1.37 0.80 June 1.37 December 

Solids, Total Dissolved (TDS) 1.06 1.24 1.25 1.23 0.80 0.89 1.04 1.28 1.35 1.49 1.20 1.20 0.80 May 1.49 October 

Sulfate 1.54 1.67 1.59 1.62 0.84 0.60 0.85 1.06 1.13 1.18 1.30 1.79 0.60 June 1.79 December 

Thallium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Vanadium, Dissolved 1.05 1.05 1.05 0.82 0.82 0.82 1.78 1.78 1.78 1.10 1.10 1.10 0.82 April 1.78 July 

Zinc, Dissolved 1.33 1.17 0.81 0.76 1.22 0.86 0.63 0.67 1.33 1.09 0.74 1.62 0.63 July 1.62 December 
  



 
5 

Use of contents on this sheet is subject to the limitations specified at the beginning of this document. 
Att D - SAF Tables.docx 

Table D-4. Seasonal Adjustment Factors for YP-SR-8 

Constituent 
Seasonal Adjustment Factors Minimum 

SAF 

Month with 
Minimum SAF 

Maximum 
SAF 

Month with 
Maximum SAF J F M A M J J A S O N D 

Alkalinity as CaCO3, Total 1.52 1.48 1.85 1.03 0.75 0.73 1.03 1.38 1.42 1.34 1.67 1.81 0.73 June 1.85 March 

Aluminum, Dissolved 0.34 0.34 0.07 1.69 1.17 1.27 0.67 0.39 0.39 0.43 0.43 0.34 0.07 March 1.69 April 

Antimony, Dissolved 0.89 1.27 1.52 2.75 1.07 0.39 0.48 0.52 0.62 0.79 0.78 1.24 0.39 June 2.75 April 

Arsenic, Dissolved 1.06 1.11 1.29 1.76 0.96 0.57 1.03 1.30 1.36 1.07 0.98 1.11 0.57 June 1.76 April 

Barium, Dissolved 1.44 1.44 1.44 0.82 0.82 0.82 1.42 1.42 1.42 1.28 1.28 1.27 0.82 April 1.44 January 

Beryllium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Boron, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Cadmium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Calcium, Dissolved 1.52 1.58 1.61 1.18 0.76 0.72 1.11 1.46 1.47 1.41 1.34 1.48 0.72 June 1.61 March 

Chloride 2.47 2.60 2.44 1.62 0.58 0.25 0.53 1.52 1.91 2.27 2.24 2.09 0.25 June 2.60 February 

Chromium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Cobalt, Dissolved 1.99 1.99 1.99 0.76 0.76 0.76 1.27 1.27 1.27 1.35 1.35 1.37 0.76 April 1.99 January 

Copper, Dissolved 1.07 1.03 0.72 1.79 0.91 1.07 0.72 0.59 0.54 0.90 0.78 0.93 0.54 September 1.79 April 

Fluoride 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Iron, Dissolved 1.20 1.16 1.67 1.18 0.86 0.44 1.30 1.69 1.91 1.66 1.70 1.46 0.44 June 1.91 September 

Lead, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Magnesium, Dissolved 1.63 1.71 1.69 1.17 0.74 0.66 1.11 1.54 1.59 1.49 1.43 1.53 0.66 June 1.71 February 

Manganese, Dissolved 1.59 1.59 2.18 1.86 0.49 0.65 1.13 1.50 1.50 1.52 1.52 1.44 0.49 May 2.18 March 

Mercury, Dissolved 0.55 0.61 0.73 1.62 1.22 0.80 0.79 0.69 0.72 0.96 0.79 0.72 0.55 January 1.62 April 

Molybdenum, Dissolved 1.30 1.30 1.30 0.87 0.87 0.87 1.31 1.31 1.31 1.15 1.15 1.29 0.87 April 1.31 July 

Nickel, Dissolved 1.49 1.49 1.49 0.99 0.99 0.99 0.85 0.85 0.85 0.88 0.88 0.88 0.85 July 1.49 January 

Nitrate + Nitrite as Nitrogen 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

pH 1.01 1.06 1.05 1.06 0.99 0.95 0.98 1.03 1.04 1.02 1.06 0.98 0.95 June 1.06 April 

Phosphorus, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Potassium, Dissolved 1.23 1.27 1.37 1.30 0.94 0.75 0.95 1.14 1.26 1.15 1.10 1.19 0.75 June 1.37 March 

Selenium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Silver, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Sodium, Dissolved 1.38 1.43 1.48 1.12 0.86 0.76 1.12 1.29 1.31 1.28 1.25 1.34 0.76 June 1.48 March 

Solids, Total Dissolved (TDS) 1.27 1.11 1.28 1.05 0.79 1.01 0.93 1.34 1.21 1.48 1.20 1.15 0.79 May 1.48 October 

Sulfate 1.84 1.88 1.90 1.81 0.73 0.50 0.83 1.04 1.36 1.39 1.43 1.78 0.50 June 1.90 March 

Thallium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Vanadium, Dissolved 0.72 0.72 0.72 1.03 1.03 1.03 1.22 1.22 1.22 0.84 0.84 0.60 0.60 December 1.22 July 

Zinc, Dissolved 2.36 1.20 0.80 2.07 0.91 0.54 0.79 0.66 2.14 1.02 0.84 1.25 0.54 June 2.36 January 
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Table D-5. Seasonal Adjustment Factors for YP-T-11 

Constituent 
Seasonal Adjustment Factors Minimum 

SAF 

Month with 
Minimum SAF 

Maximum 
SAF 

Month with 
Maximum SAF J F M A M J J A S O N D 

Alkalinity as CaCO3, Total 1.84 1.66 1.63 1.06 0.79 0.61 1.12 1.49 1.61 1.55 1.56 1.49 0.61 June 1.84 January 

Aluminum, Dissolved 0.49 0.49 1.90 1.51 1.13 1.10 0.56 0.33 0.33 0.35 0.35 0.36 0.33 August 1.90 March 

Antimony, Dissolved 1.04 1.23 1.26 1.56 1.24 0.52 0.61 0.94 1.11 0.92 0.82 1.02 0.52 June 1.56 April 

Arsenic, Dissolved 1.17 1.07 1.17 1.15 1.36 0.40 0.73 1.27 1.43 0.97 0.94 1.23 0.40 June 1.43 September 

Barium, Dissolved 1.46 1.46 1.46 0.88 0.80 0.80 1.43 1.43 1.43 1.32 1.32 1.14 0.80 May 1.46 January 

Beryllium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Boron, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Cadmium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Calcium, Dissolved 1.60 1.63 1.70 1.12 0.76 0.65 1.08 1.55 1.63 1.50 1.51 1.47 0.65 June 1.70 March 

Chloride 0.97 1.18 0.97 0.97 0.97 0.97 0.97 1.14 0.97 0.97 1.26 1.35 0.97 January 1.35 December 

Chromium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Cobalt, Dissolved 1.16 1.16 1.16 0.63 1.14 1.14 0.74 0.74 0.74 0.89 0.89 0.63 0.63 April 1.16 January 

Copper, Dissolved 1.09 1.00 1.31 0.87 1.28 0.87 0.44 0.80 0.54 1.52 0.94 0.55 0.44 July 1.52 October 

Fluoride 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Iron, Dissolved 0.43 0.82 1.81 1.99 0.86 1.15 0.67 0.43 0.43 0.43 0.43 0.43 0.43 January 1.99 April 

Lead, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Magnesium, Dissolved 1.59 1.69 1.75 1.16 0.79 0.61 1.06 1.49 1.65 1.42 1.48 1.50 0.61 June 1.75 March 

Manganese, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Mercury, Dissolved 0.47 0.55 0.36 1.29 1.32 1.06 0.75 0.43 0.32 0.83 0.42 0.50 0.32 September 1.32 May 

Molybdenum, Dissolved 1.48 1.48 1.48 0.85 0.82 0.82 1.41 1.41 1.41 1.27 1.27 1.12 0.82 May 1.48 January 

Nickel, Dissolved 1.23 1.23 1.23 0.96 0.96 0.96 0.96 0.96 0.96 1.16 1.16 0.96 0.96 April 1.23 January 

Nitrate + Nitrite as Nitrogen 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

pH 1.04 1.05 1.08 1.09 0.97 0.95 1.00 1.01 1.05 1.01 1.06 1.04 0.95 June 1.09 April 

Phosphorus, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Potassium, Dissolved 1.20 1.23 1.28 1.23 0.96 0.76 0.94 1.21 1.31 1.15 1.22 1.05 0.76 June 1.31 September 

Selenium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Silver, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Sodium, Dissolved 1.39 1.45 1.45 1.05 0.85 0.76 1.11 1.37 1.42 1.27 1.34 1.28 0.76 June 1.45 March 

Solids, Total Dissolved (TDS) 1.18 1.23 1.24 1.11 0.89 0.98 0.91 1.06 1.44 1.20 0.93 0.87 0.87 December 1.44 September 

Sulfate 1.71 1.66 1.76 1.31 0.86 0.55 0.84 1.39 1.48 1.30 1.46 1.56 0.55 June 1.76 March 

Thallium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Vanadium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Zinc, Dissolved 1.34 0.77 1.21 0.64 1.12 0.94 0.64 0.94 1.92 1.47 0.80 0.94 0.64 April 1.92 September 
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Table D-6. Seasonal Adjustment Factors for YP-SR-6 

Constituent 
Seasonal Adjustment Factors Minimum 

SAF 

Month with 
Minimum SAF 

Maximum 
SAF 

Month with 
Maximum SAF J F M A M J J A S O N D 

Alkalinity as CaCO3, Total 1.58 1.52 1.83 1.03 0.75 0.74 1.14 1.43 1.47 1.39 1.46 1.40 0.74 June 1.83 March 

Aluminum, Dissolved 0.40 0.40 0.07 1.31 1.31 1.16 0.78 0.38 0.38 0.46 0.46 0.55 0.07 March 1.31 April 

Antimony, Dissolved 1.10 1.42 1.65 2.25 1.04 0.41 0.54 0.74 0.86 0.91 0.89 1.34 0.41 June 2.25 April 

Arsenic, Dissolved 1.28 1.27 1.39 1.57 0.91 0.56 1.03 1.41 1.46 1.18 1.12 1.26 0.56 June 1.57 April 

Barium, Dissolved 1.49 1.49 1.49 0.81 0.81 0.81 1.42 1.42 1.42 1.29 1.29 1.26 0.81 April 1.49 January 

Beryllium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Boron, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Cadmium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Calcium, Dissolved 1.53 1.60 1.63 1.17 0.75 0.71 1.11 1.49 1.55 1.43 1.37 1.46 0.71 June 1.63 March 

Chloride 2.46 2.54 2.27 1.54 0.59 0.26 0.55 1.56 1.90 2.23 2.21 2.10 0.26 June 2.54 February 

Chromium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Cobalt, Dissolved 1.99 1.99 1.99 0.75 0.75 0.75 1.31 1.31 1.31 1.47 1.47 1.32 0.75 April 1.99 January 

Copper, Dissolved 1.01 1.16 0.81 1.81 1.02 0.81 1.01 0.69 0.81 0.60 0.81 0.75 0.60 October 1.81 April 

Fluoride 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Iron, Dissolved 1.35 1.02 1.42 1.55 0.85 0.26 1.49 1.69 1.82 1.91 1.65 1.38 0.26 June 1.91 October 

Lead, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Magnesium, Dissolved 1.65 1.73 1.73 1.18 0.72 0.65 1.10 1.57 1.70 1.44 1.46 1.52 0.65 June 1.73 February 

Manganese, Dissolved 1.48 1.48 1.90 1.80 0.55 0.71 1.12 1.35 1.35 1.48 1.48 1.17 0.55 May 1.90 March 

Mercury, Dissolved 0.61 0.67 0.71 1.51 1.21 0.88 0.72 0.64 0.66 0.83 0.70 0.90 0.61 January 1.51 April 

Molybdenum, Dissolved 1.33 1.33 1.33 0.85 0.85 0.85 1.36 1.36 1.36 1.22 1.22 1.30 0.85 April 1.36 July 

Nickel, Dissolved 1.42 1.42 1.42 0.89 0.89 0.89 1.18 1.18 1.18 1.24 1.24 0.89 0.89 April 1.42 January 

Nitrate + Nitrite as Nitrogen 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

pH 1.03 1.07 1.05 1.06 1.00 0.96 0.97 1.04 1.01 1.00 1.05 0.99 0.96 June 1.07 February 

Phosphorus, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Potassium, Dissolved 1.24 1.31 1.35 1.27 0.91 0.77 0.95 1.24 1.23 1.15 1.14 1.17 0.77 June 1.35 March 

Selenium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Silver, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Sodium, Dissolved 1.36 1.44 1.47 1.14 0.85 0.76 1.10 1.31 1.32 1.25 1.27 1.29 0.76 June 1.47 March 

Solids, Total Dissolved (TDS) 1.33 1.33 1.22 1.11 0.82 0.88 1.07 1.44 1.30 1.16 1.36 1.15 0.82 May 1.44 August 

Sulfate 1.81 1.87 1.96 1.58 0.75 0.51 0.83 1.25 1.42 1.38 1.44 1.73 0.51 June 1.96 March 

Thallium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Vanadium, Dissolved 0.74 0.74 0.74 0.99 0.99 0.99 1.39 1.39 1.39 0.74 0.74 0.74 0.74 January 1.39 July 

Zinc, Dissolved 1.16 1.09 0.58 1.01 1.16 0.85 0.58 1.07 1.40 1.28 0.85 1.20 0.58 March 1.40 September 
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Table D-7. Seasonal Adjustment Factors for YP-SR-4 

Constituent 
Seasonal Adjustment Factors Minimum 

SAF 

Month with 
Minimum SAF 

Maximum 
SAF 

Month with 
Maximum SAF J F M A M J J A S O N D 

Alkalinity as CaCO3, Total 1.55 1.47 1.97 1.03 0.75 0.72 1.18 1.45 1.50 1.38 1.42 1.44 0.72 June 1.97 March 

Aluminum, Dissolved 0.81 0.81 1.69 1.23 1.25 0.99 0.72 0.37 0.37 0.39 0.39 0.30 0.30 December 1.69 March 

Antimony, Dissolved 1.26 1.60 1.51 1.98 0.93 0.45 0.69 1.21 1.09 1.03 1.19 1.52 0.45 June 1.98 April 

Arsenic, Dissolved 1.60 1.65 1.56 1.24 0.72 0.52 1.20 2.08 1.96 1.39 1.55 1.59 0.52 June 2.08 August 

Barium, Dissolved 1.41 1.41 1.41 0.81 0.81 0.81 1.43 1.43 1.43 1.33 1.33 1.38 0.81 April 1.43 July 

Beryllium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Boron, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Cadmium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Calcium, Dissolved 1.56 1.57 1.61 1.21 0.73 0.69 1.12 1.51 1.56 1.43 1.40 1.53 0.69 June 1.61 March 

Chloride 2.44 2.44 2.24 1.63 0.54 0.27 0.66 1.51 1.86 2.27 2.25 2.19 0.27 June 2.44 January 

Chromium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Cobalt, Dissolved 2.08 2.08 2.08 0.76 0.76 0.76 1.18 1.18 1.18 1.48 1.48 1.38 0.76 April 2.08 January 

Copper, Dissolved 1.01 1.14 1.01 1.51 1.04 1.01 0.67 0.66 0.50 0.84 0.66 0.74 0.50 September 1.51 April 

Fluoride 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Iron, Dissolved 1.78 2.31 1.92 1.58 0.57 0.46 1.20 1.47 1.06 1.62 2.04 2.05 0.46 June 2.31 February 

Lead, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Magnesium, Dissolved 1.65 1.68 1.69 1.24 0.72 0.64 1.11 1.56 1.68 1.41 1.46 1.57 0.64 June 1.69 March 

Manganese, Dissolved 1.65 1.65 2.04 2.77 0.44 0.52 1.21 0.75 0.75 1.46 1.46 1.06 0.44 May 2.77 April 

Mercury, Dissolved 0.51 0.78 0.66 1.10 1.28 0.94 0.82 0.64 0.65 0.94 0.76 0.71 0.51 January 1.28 May 

Molybdenum, Dissolved 1.28 1.28 1.28 0.85 0.85 0.85 1.40 1.40 1.40 1.20 1.20 1.36 0.85 April 1.40 July 

Nickel, Dissolved 1.18 1.18 1.18 0.97 0.97 0.97 0.96 0.96 0.96 0.81 0.81 1.67 0.81 October 1.67 December 

Nitrate + Nitrite as Nitrogen 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

pH 1.02 1.06 1.10 1.06 0.96 0.97 1.01 1.05 1.04 1.01 1.04 1.01 0.96 May 1.10 March 

Phosphorus, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Potassium, Dissolved 1.25 1.31 1.32 1.28 0.90 0.73 1.01 1.26 1.32 1.18 1.24 1.22 0.73 June 1.32 September 

Selenium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Silver, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Sodium, Dissolved 1.39 1.39 1.40 1.12 0.87 0.76 1.08 1.30 1.31 1.22 1.32 1.35 0.76 June 1.40 March 

Solids, Total Dissolved (TDS) 1.14 1.14 1.45 1.21 0.76 0.87 0.92 1.30 1.30 1.89 1.17 1.37 0.76 May 1.89 October 

Sulfate 1.83 1.83 2.11 1.74 0.71 0.48 0.81 1.22 1.38 1.35 1.41 1.82 0.48 June 2.11 March 

Thallium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Vanadium, Dissolved 0.69 0.69 0.69 1.06 1.06 1.06 1.16 1.16 1.16 0.69 0.69 0.58 0.58 December 1.16 July 

Zinc, Dissolved 1.31 1.38 2.10 1.75 0.86 0.79 0.44 0.54 0.66 1.31 0.91 1.37 0.44 July 2.10 March 
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Table D-8. Seasonal Adjustment Factors for YP-T-6 

Constituent 
Seasonal Adjustment Factors Minimum 

SAF 

Month with 
Minimum SAF 

Maximum 
SAF 

Month with 
Maximum SAF J F M A M J J A S O N D 

Alkalinity as CaCO3, Total 0.99 0.96 1.02 0.93 1.00 0.99 1.13 1.00 1.01 0.99 1.01 0.95 0.93 April 1.13 July 

Aluminum, Dissolved 0.72 0.72 0.72 0.72 1.60 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 January 1.60 May 

Antimony, Dissolved 0.99 1.02 1.04 1.05 1.08 0.94 0.83 0.93 0.95 0.96 0.98 1.01 0.83 July 1.08 May 

Arsenic, Dissolved 0.98 1.01 1.00 1.01 1.09 0.92 0.91 0.97 0.96 0.94 1.00 1.06 0.91 July 1.09 May 

Barium, Dissolved 0.87 0.87 0.87 1.05 1.05 1.05 0.96 0.96 0.96 0.90 0.90 0.90 0.87 January 1.05 April 

Beryllium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Boron, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Cadmium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Calcium, Dissolved 0.86 0.87 0.86 0.87 1.16 1.00 0.92 0.91 0.89 0.94 0.87 0.91 0.86 January 1.16 May 

Chloride 0.83 1.23 0.83 0.83 1.24 0.83 0.83 1.15 0.83 0.83 1.00 1.11 0.83 January 1.24 May 

Chromium, Dissolved 0.82 0.64 0.98 1.31 1.03 1.47 0.33 0.44 0.65 0.65 0.33 0.54 0.33 July 1.47 June 

Cobalt, Dissolved 1.63 1.63 1.63 1.04 1.04 1.04 0.54 0.54 0.54 1.00 1.00 0.25 0.25 December 1.63 January 

Copper, Dissolved 1.42 1.58 0.95 0.24 0.96 1.42 0.71 0.95 0.59 0.59 1.30 1.26 0.24 April 1.58 February 

Fluoride 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Iron, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Lead, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Magnesium, Dissolved 0.90 0.92 0.93 0.93 1.15 0.94 0.94 0.92 0.91 0.93 0.92 0.94 0.90 January 1.15 May 

Manganese, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Mercury, Dissolved 0.89 0.84 1.05 0.95 0.92 1.07 1.09 0.95 1.30 1.12 0.95 1.08 0.84 February 1.30 September 

Molybdenum, Dissolved 1.00 1.00 1.00 1.03 1.03 1.03 0.88 0.88 0.88 0.97 0.97 1.05 0.88 July 1.05 December 

Nickel, Dissolved 1.17 1.17 1.17 1.13 1.13 1.13 0.64 0.64 0.64 0.68 0.68 0.21 0.21 December 1.17 January 

Nitrate + Nitrite as Nitrogen 0.73 0.73 0.72 0.81 1.17 1.20 0.85 0.69 0.77 0.80 0.70 0.81 0.69 August 1.20 June 

pH 0.98 1.04 1.01 1.00 1.02 0.99 0.99 1.01 0.94 0.97 1.01 0.96 0.94 September 1.04 February 

Phosphorus, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Potassium, Dissolved 0.86 0.90 0.90 0.89 1.13 0.96 0.98 0.97 0.96 0.92 0.96 0.91 0.86 January 1.13 May 

Selenium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Silver, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Sodium, Dissolved 0.93 0.93 0.97 0.95 1.15 0.91 0.92 0.88 0.92 1.03 0.94 0.94 0.88 August 1.15 May 

Solids, Total Dissolved (TDS) 0.78 0.82 0.87 0.84 1.15 1.08 0.83 0.93 0.92 0.95 0.82 0.84 0.78 January 1.15 May 

Sulfate 0.74 0.77 0.75 0.79 1.41 0.88 0.76 0.75 0.76 0.88 0.75 0.78 0.74 January 1.41 May 

Thallium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Vanadium, Dissolved 1.24 1.24 1.24 0.89 0.89 0.89 1.19 1.19 1.19 1.20 1.20 1.12 0.89 April 1.24 January 

Zinc, Dissolved 1.08 1.06 1.08 0.63 0.86 1.22 1.22 0.97 1.52 0.63 1.01 1.01 0.63 April 1.52 September 
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Table D-9. Seasonal Adjustment Factors for YP-T-1 

Constituent 
Seasonal Adjustment Factors Minimum 

SAF 

Month with 
Minimum SAF 

Maximum 
SAF 

Month with 
Maximum SAF J F M A M J J A S O N D 

Alkalinity as CaCO3, Total 1.52 1.39 1.59 0.88 0.75 0.77 1.31 1.42 1.42 1.34 1.35 1.41 0.75 May 1.59 March 

Aluminum, Dissolved 0.45 0.45 0.19 1.89 1.89 0.19 0.19 1.01 1.01 0.50 0.50 0.42 0.19 March 1.89 April 

Antimony, Dissolved 2.15 1.48 1.55 1.08 0.63 0.59 1.01 1.41 2.08 1.78 1.39 2.41 0.59 June 2.41 December 

Arsenic, Dissolved 1.67 1.39 1.42 1.09 0.73 0.70 1.07 1.50 1.72 1.41 1.34 1.72 0.70 June 1.72 September 

Barium, Dissolved 1.47 1.47 1.47 0.74 0.74 0.74 1.51 1.51 1.51 1.41 1.41 1.53 0.74 April 1.53 December 

Beryllium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Boron, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Cadmium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Calcium, Dissolved 1.52 1.43 1.25 0.94 0.77 0.80 1.13 1.45 1.51 1.37 1.41 1.55 0.77 May 1.55 December 

Chloride 0.96 1.45 0.96 0.96 0.96 0.96 0.96 0.96 0.96 0.96 1.42 1.37 0.96 January 1.45 February 

Chromium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Cobalt, Dissolved 2.29 2.29 2.29 0.88 0.88 0.88 0.64 0.64 0.64 1.16 1.16 0.48 0.48 December 2.29 January 

Copper, Dissolved 0.63 1.49 1.26 1.05 1.08 1.05 0.84 0.72 0.42 0.63 0.83 0.99 0.42 September 1.49 February 

Fluoride 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Iron, Dissolved 0.73 1.21 0.73 3.24 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.73 January 3.24 April 

Lead, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Magnesium, Dissolved 1.68 1.51 1.28 0.85 0.72 0.77 1.21 1.57 1.66 1.38 1.46 1.75 0.72 May 1.75 December 

Manganese, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Mercury, Dissolved 0.70 0.70 0.54 1.12 1.02 1.21 0.97 0.90 0.84 0.89 0.83 0.70 0.54 March 1.21 June 

Molybdenum, Dissolved 1.75 1.75 1.75 0.66 0.66 0.66 1.52 1.52 1.52 1.63 1.63 1.79 0.66 April 1.79 December 

Nickel, Dissolved 1.95 1.95 1.95 0.82 0.82 0.82 1.03 1.03 1.03 1.36 1.36 0.62 0.62 December 1.95 January 

Nitrate + Nitrite as Nitrogen 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

pH 0.99 1.06 1.01 1.06 0.97 0.98 1.03 1.07 1.02 0.99 1.05 0.98 0.97 May 1.07 August 

Phosphorus, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Potassium, Dissolved 1.25 1.25 1.08 0.96 0.89 0.85 1.15 1.32 1.34 1.08 1.28 1.31 0.85 June 1.34 September 

Selenium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Silver, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Sodium, Dissolved 1.28 1.32 1.25 1.02 0.93 0.79 1.01 1.15 1.24 1.18 1.28 1.27 0.79 June 1.32 February 

Solids, Total Dissolved (TDS) 1.16 0.95 1.15 1.01 0.78 1.08 0.93 1.24 1.26 1.30 1.21 1.32 0.78 May 1.32 December 

Sulfate 1.86 1.56 1.35 1.07 0.82 0.53 0.95 1.51 1.56 1.55 1.57 2.03 0.53 June 2.03 December 

Thallium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Vanadium, Dissolved 0.95 0.95 0.95 0.93 0.93 0.93 1.49 1.49 1.49 0.79 0.79 0.79 0.79 October 1.49 July 

Zinc, Dissolved 0.64 0.86 1.85 0.94 0.79 0.94 1.45 1.28 1.21 1.08 1.17 0.94 0.64 January 1.85 March 
  



 
11 

Use of contents on this sheet is subject to the limitations specified at the beginning of this document. 
Att D - SAF Tables.docx 

Table D-10. Seasonal Adjustment Factors for YP-SR-2 

Constituent 
Seasonal Adjustment Factors Minimum 

SAF 

Month with 
Minimum SAF 

Maximum 
SAF 

Month with 
Maximum SAF J F M A M J J A S O N D 

Alkalinity as CaCO3, Total 1.53 1.41 1.85 0.95 0.75 0.77 1.28 1.39 1.47 1.34 1.20 1.70 0.75 May 1.85 March 

Aluminum, Dissolved 0.88 0.88 1.02 1.41 1.41 0.92 0.07 0.41 0.41 0.69 0.69 0.07 0.07 July 1.41 April 

Antimony, Dissolved 1.47 1.80 1.55 1.69 0.89 0.45 0.76 1.28 1.26 1.20 1.29 1.78 0.45 June 1.80 February 

Arsenic, Dissolved 1.62 1.75 1.51 1.15 0.74 0.53 1.18 2.02 1.95 1.46 1.58 1.68 0.53 June 2.02 August 

Barium, Dissolved 1.48 1.48 1.48 0.80 0.80 0.80 1.44 1.44 1.44 1.34 1.34 1.44 0.80 April 1.48 January 

Beryllium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Boron, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Cadmium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Calcium, Dissolved 1.50 1.55 1.48 1.08 0.78 0.74 1.10 1.48 1.54 1.42 1.38 1.46 0.74 June 1.55 February 

Chloride 2.47 2.60 2.15 1.51 0.55 0.38 0.38 1.17 1.75 2.49 2.44 2.33 0.38 June 2.60 February 

Chromium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Cobalt, Dissolved 2.21 2.21 2.21 0.77 0.77 0.77 1.04 1.04 1.04 1.42 1.42 1.51 0.77 April 2.21 January 

Copper, Dissolved 0.81 1.10 0.81 1.63 1.11 0.81 0.61 0.90 1.02 0.81 0.76 0.98 0.61 July 1.63 April 

Fluoride 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Iron, Dissolved 1.51 2.81 1.87 1.79 0.62 0.21 1.22 1.39 1.11 1.47 2.68 2.14 0.21 June 2.81 February 

Lead, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Magnesium, Dissolved 1.62 1.70 1.54 1.07 0.74 0.69 1.14 1.56 1.68 1.47 1.45 1.56 0.69 June 1.70 February 

Manganese, Dissolved 1.96 1.96 2.17 2.40 0.44 0.53 1.17 0.81 0.81 1.64 1.64 1.19 0.44 May 2.40 April 

Mercury, Dissolved 0.71 0.91 0.69 1.23 1.13 1.01 0.85 0.69 0.91 0.94 0.64 0.72 0.64 November 1.23 April 

Molybdenum, Dissolved 1.48 1.48 1.48 0.80 0.80 0.80 1.43 1.43 1.43 1.38 1.38 1.43 0.80 April 1.48 January 

Nickel, Dissolved 1.58 1.58 1.58 0.78 0.78 0.78 1.42 1.42 1.42 1.43 1.43 1.43 0.78 April 1.58 January 

Nitrate + Nitrite as Nitrogen 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

pH 0.98 1.08 1.03 1.03 0.99 0.96 1.03 1.05 0.99 1.04 1.07 1.02 0.96 June 1.08 February 

Phosphorus, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Potassium, Dissolved 1.23 1.33 1.30 1.15 0.90 0.79 1.06 1.29 1.31 1.21 1.19 1.24 0.79 June 1.33 February 

Selenium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Silver, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Sodium, Dissolved 1.36 1.38 1.36 1.11 0.90 0.77 1.06 1.23 1.26 1.24 1.27 1.28 0.77 June 1.38 February 

Solids, Total Dissolved (TDS) 1.25 1.11 1.37 0.89 0.81 0.94 0.88 1.29 1.62 1.78 1.11 1.41 0.81 May 1.78 October 

Sulfate 1.84 1.86 1.71 1.43 0.79 0.50 0.86 1.31 1.47 1.45 1.50 1.93 0.50 June 1.93 December 

Thallium, Dissolved 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 January 1.00 January 

Vanadium, Dissolved 1.08 1.08 1.08 0.88 0.88 0.88 1.63 1.63 1.63 0.88 0.88 0.88 0.88 April 1.63 July 

Zinc, Dissolved 1.24 1.27 1.51 1.42 1.24 0.44 0.77 0.67 0.98 1.16 0.94 1.20 0.44 June 1.51 March 
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Appendix D 

SWWC Seasonality Analysis Results  

 

 



YP‐T‐27: Meadow Creek below TSF and Hangar Flats DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.39  6.43  8.39  7.45  7.52  7.88  7.37  7.37  6.94  7.23  7.16  7.16  7.16  7.45  7.16

Alkalinity mg/L as CaCO3 >20  38.2  20.7  58.0  51.1  47.6  54.0  31.9  25.2  25.2  36.7  50.2  50.8  46.0  46.0  46.0

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.013  0.004  0.025  0.0066  0.0066  0.0095  0.012  0.018  0.018  0.013  0.0080  0.0080  0.012  0.012  0.012

As mg/L  0.010  0.033  0.012  0.052  0.0047  0.0044  0.0045  0.0048  0.0027  0.0019  0.0036  0.0058  0.0056  0.0045  0.0039  0.0050

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.005  0.003  0.007  0.0055  0.0055  0.0055  0.0034  0.0034  0.0034  0.0057  0.0057  0.0057  0.0052  0.0052  0.0055

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.70  15.0  13.2  13.1  12.7  9.08  6.41  6.41  9.57  13.4  13.5  12.1  11.9  13.5

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  1.22  0.25  2.35  1.26  1.35  1.17  0.52  0.17  0.073  0.49  1.08  1.32  1.23  1.14  1.12

Co mg/L - 0.00012 0.00005 0.00021  4.8E-05  4.8E-05  4.8E-05  2.2E-05  2.2E-05  2.2E-05  3.7E-05  3.7E-05  3.7E-05  3.6E-05  3.6E-05  4.1E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00070  0.00012  0.00026  0.00016  0.00040  0.00022  0.00020  0.00016  0.00012  0.00012  0.00032  0.00016  0.00016

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.063 <0.02  0.124  0.081  0.061  0.061  0.027  0.013  0.0091  0.030  0.084  0.079  0.069  0.077  0.073

Hg mg/L  1.2E-05  1.5E-06  6.0E-07  3.8E-06  4.6E-07  5.0E-07  7.0E-07  1.9E-06  1.6E-06  1.3E-06  5.6E-07  6.9E-07  8.6E-07  5.9E-07  7.8E-07  8.6E-07

K mg/L -  0.87  0.51  1.08  0.90  0.88  0.86  0.85  0.57  0.57  0.67  0.87  0.92  0.82  0.88  0.92

Mg mg/L -  2.10  0.98  2.92  2.41  2.41  2.29  1.65  1.07  0.97  1.53  2.29  2.41  2.10  2.13  2.41

Mn mg/L  0.050  0.025  0.005  0.043  0.0070  0.0070  0.0066  0.0034  0.0011  0.0016  0.0034  0.0082  0.0082  0.0069  0.0069  0.0060

Mo mg/L  0.60  0.00094  0.00052  0.00126  0.0012  0.0012  0.0012  0.00071  0.00071  0.00071  0.0013  0.0013  0.0013  0.0011  0.0011  0.0013

Na mg/L -  2.43  1.52  3.12  2.64  2.60  2.47  2.06  1.57  1.47  2.06  2.51  2.62  2.40  2.51  2.67

Ni mg/L  0.052  0.00023 <0.0002  0.00040  0.00041  0.00041  0.00041  0.00022  0.00022  0.00022  0.00015  0.00015  0.00015  0.00018  0.00018  0.00013

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0060  0.0020  0.0169  0.00071  0.00085  0.00092  0.0015  0.00056  0.00027  0.00031  0.00034  0.00037  0.00057  0.00053  0.00092

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  5.72  2.41  11.60  4.36  4.78  4.56  4.19  2.45  1.69  2.59  3.49  3.60  3.83  3.83  5.18

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00020  0.00020  0.00020  0.00021  0.00021  0.00021  0.00033  0.00033  0.00033  0.00022  0.00022  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00280  0.00093  0.00080  0.00048  0.0011  0.00081  0.0017  0.00048  0.00060  0.00083  0.0016  0.00070  0.00048

TDS mg/L  500  56.2  10.5  86.0  44.9  40.0  58.7  43.6  32.0  48.0  52.9  63.6  68.0  45.3  50.2  64.0

NO3 + NO2 mg/L as N -  0.053 <0.05  0.091  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

OPERATIONAL YEAR 1

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

27 (HDR, 2017)

Predicted Chemistry at YP-T-27 - Operational Year 1Minimum Measured 
Baseline Chemistry 

at YP-T-27 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

27 (HDR, 2017)



YP‐T‐27: Meadow Creek below TSF and Hangar Flats DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.39  6.43  8.39  7.45  7.52  7.88  7.37  7.37  6.94  7.23  7.16  7.16  7.16  7.45  7.16

Alkalinity mg/L as CaCO3 >20  38.2  20.7  58.0  51.3  47.8  54.2  32.1  25.4  25.4  36.9  50.4  51.0  46.2  46.2  46.2

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.013  0.004  0.025  0.0066  0.0066  0.0095  0.012  0.018  0.018  0.013  0.0080  0.0080  0.012  0.012  0.012

As mg/L  0.010  0.033  0.012  0.052  0.0078  0.0073  0.0075  0.0080  0.0044  0.0031  0.0061  0.0096  0.0093  0.0075  0.0066  0.0083

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.005  0.003  0.007  0.0056  0.0056  0.0056  0.0035  0.0035  0.0035  0.0058  0.0058  0.0058  0.0053  0.0053  0.0056

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.70  15.0  13.3  13.2  12.9  9.16  6.47  6.47  9.66  13.5  13.6  12.2  12.0  13.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  1.22  0.25  2.35  1.41  1.51  1.31  0.58  0.19  0.081  0.54  1.20  1.47  1.37  1.27  1.25

Co mg/L - 0.00012 0.00005 0.00021  5.5E-05  5.5E-05  5.5E-05  2.6E-05  2.6E-05  2.6E-05  4.3E-05  4.3E-05  4.3E-05  4.1E-05  4.1E-05  4.7E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00070  0.00012  0.00026  0.00016  0.00040  0.00022  0.00020  0.00016  0.00012  0.00012  0.00032  0.00016  0.00016

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.063 <0.02  0.124  0.099  0.075  0.075  0.034  0.016  0.011  0.037  0.10  0.097  0.084  0.094  0.090

Hg mg/L  1.2E-05  1.5E-06  6.0E-07  3.8E-06  4.7E-07  5.0E-07  7.0E-07  1.9E-06  1.6E-06  1.3E-06  5.7E-07  6.9E-07  8.7E-07  5.9E-07  7.8E-07  8.7E-07

K mg/L -  0.87  0.51  1.08  0.91  0.89  0.87  0.86  0.58  0.57  0.68  0.88  0.93  0.82  0.89  0.93

Mg mg/L -  2.10  0.98  2.92  2.44  2.44  2.33  1.67  1.08  0.98  1.56  2.33  2.44  2.13  2.15  2.44

Mn mg/L  0.050  0.025  0.005  0.043  0.010  0.010  0.0095  0.0049  0.0016  0.0023  0.0049  0.012  0.012  0.0099  0.0099  0.0086

Mo mg/L  0.60  0.00094  0.00052  0.00126  0.0012  0.0012  0.0012  0.00071  0.00071  0.00071  0.0014  0.0014  0.0014  0.0011  0.0011  0.0013

Na mg/L -  2.43  1.52  3.12  2.66  2.62  2.49  2.08  1.58  1.49  2.08  2.53  2.64  2.42  2.53  2.70

Ni mg/L  0.052  0.00023 <0.0002  0.00040  0.00042  0.00042  0.00042  0.00022  0.00022  0.00022  0.00015  0.00015  0.00015  0.00018  0.00018  0.00013

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0060  0.0020  0.0169  0.0010  0.0013  0.0014  0.0022  0.00083  0.00040  0.00045  0.00050  0.00055  0.00085  0.00079  0.0014

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  5.72  2.41  11.60  4.50  4.94  4.71  4.33  2.53  1.74  2.67  3.60  3.72  3.95  3.95  5.34

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00020  0.00020  0.00020  0.00021  0.00021  0.00021  0.00033  0.00033  0.00033  0.00022  0.00022  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00280  0.00093  0.00080  0.00048  0.0011  0.00081  0.0017  0.00048  0.00060  0.00083  0.0016  0.00070  0.00048

TDS mg/L  500  56.2  10.5  86.0  45.3  40.3  59.1  43.9  32.3  48.4  53.3  64.1  68.6  45.7  50.6  64.5

NO3 + NO2 mg/L as N -  0.053 <0.05  0.091  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 2

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

27 (HDR, 2017)

Predicted Chemistry at YP-T-27 - Operational Year 2

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-27 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

27 (HDR, 2017)



YP‐T‐27: Meadow Creek below TSF and Hangar Flats DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.39  6.43  8.39  7.45  7.52  7.88  7.37  7.37  6.94  7.23  7.16  7.16  7.16  7.45  7.16

Alkalinity mg/L as CaCO3 >20  38.2  20.7  58.0  51.2  47.7  54.1  32.0  25.3  25.3  36.8  50.2  50.9  46.1  46.1  46.1

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.013  0.004  0.025  0.0066  0.0066  0.0095  0.012  0.018  0.018  0.013  0.0080  0.0080  0.012  0.012  0.012

As mg/L  0.010  0.033  0.012  0.052  0.0059  0.0055  0.0056  0.0059  0.0033  0.0023  0.0045  0.0072  0.0070  0.0056  0.0049  0.0062

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.005  0.003  0.007  0.0055  0.0055  0.0055  0.0034  0.0034  0.0034  0.0057  0.0057  0.0057  0.0053  0.0053  0.0055

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.70  15.0  13.2  13.1  12.8  9.11  6.43  6.43  9.61  13.5  13.5  12.1  11.9  13.5

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  1.22  0.25  2.35  1.32  1.41  1.22  0.54  0.17  0.076  0.51  1.12  1.38  1.28  1.19  1.17

Co mg/L - 0.00012 0.00005 0.00021  5.1E-05  5.1E-05  5.1E-05  2.4E-05  2.4E-05  2.4E-05  3.9E-05  3.9E-05  3.9E-05  3.8E-05  3.8E-05  4.3E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00070  0.00012  0.00026  0.00016  0.00040  0.00022  0.00020  0.00016  0.00012  0.00012  0.00032  0.00016  0.00016

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.063 <0.02  0.124  0.088  0.066  0.066  0.030  0.014  0.0099  0.032  0.091  0.085  0.074  0.083  0.079

Hg mg/L  1.2E-05  1.5E-06  6.0E-07  3.8E-06  4.6E-07  5.0E-07  7.0E-07  1.9E-06  1.6E-06  1.3E-06  5.6E-07  6.9E-07  8.7E-07  5.9E-07  7.8E-07  8.7E-07

K mg/L -  0.87  0.51  1.08  0.90  0.89  0.86  0.85  0.58  0.57  0.68  0.87  0.93  0.82  0.89  0.92

Mg mg/L -  2.10  0.98  2.92  2.42  2.42  2.31  1.66  1.08  0.98  1.54  2.31  2.42  2.11  2.14  2.42

Mn mg/L  0.050  0.025  0.005  0.043  0.0081  0.0081  0.0077  0.0039  0.0013  0.0019  0.0040  0.0095  0.0095  0.0080  0.0080  0.0069

Mo mg/L  0.60  0.00094  0.00052  0.00126  0.0012  0.0012  0.0012  0.00071  0.00071  0.00071  0.0013  0.0013  0.0013  0.0011  0.0011  0.0013

Na mg/L -  2.43  1.52  3.12  2.64  2.61  2.48  2.07  1.57  1.48  2.07  2.51  2.63  2.40  2.51  2.68

Ni mg/L  0.052  0.00023 <0.0002  0.00040  0.00041  0.00041  0.00041  0.00022  0.00022  0.00022  0.00015  0.00015  0.00015  0.00018  0.00018  0.00013

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0060  0.0020  0.0169  0.00083  0.0010  0.0011  0.0018  0.00066  0.00032  0.00036  0.00040  0.00044  0.00068  0.00063  0.0011

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  5.72  2.41  11.60  4.41  4.84  4.61  4.24  2.48  1.71  2.62  3.53  3.64  3.87  3.87  5.24

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00020  0.00020  0.00020  0.00021  0.00021  0.00021  0.00033  0.00033  0.00033  0.00022  0.00022  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00280  0.00093  0.00080  0.00048  0.0011  0.00081  0.0017  0.00048  0.00060  0.00083  0.0016  0.00070  0.00048

TDS mg/L  500  56.2  10.5  86.0  45.0  40.1  58.9  43.7  32.1  48.2  53.1  63.8  68.2  45.5  50.4  64.2

NO3 + NO2 mg/L as N -  0.053 <0.05  0.091  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

OPERATIONAL YEAR 3

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

27 (HDR, 2017)

Predicted Chemistry at YP-T-27 - Operational Year 3 Minimum Measured 
Baseline Chemistry 

at YP-T-27 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

27 (HDR, 2017)



Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.39  6.43  8.39  7.45  7.52  7.88  7.37  7.37  6.94  7.23  7.16  7.16  7.16  7.45  7.16

Alkalinity mg/L as CaCO3 >20  38.2  20.7  58.0  51.2  47.7  54.1  32.0  25.3  25.3  36.8  50.3  50.9  46.1  46.1  46.1

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.013  0.004  0.025  0.0066  0.0066  0.0095  0.012  0.018  0.018  0.013  0.0080  0.0080  0.012  0.012  0.012

As mg/L  0.010  0.033  0.012  0.052  0.0062  0.0058  0.0059  0.0063  0.0035  0.0025  0.0048  0.0076  0.0074  0.0059  0.0052  0.0066

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.005  0.003  0.007  0.0056  0.0056  0.0056  0.0034  0.0034  0.0034  0.0057  0.0057  0.0057  0.0053  0.0053  0.0056

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.70  15.0  13.2  13.1  12.8  9.11  6.44  6.44  9.62  13.5  13.5  12.1  12.0  13.5

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  1.22  0.25  2.35  1.33  1.42  1.24  0.55  0.18  0.077  0.51  1.14  1.39  1.30  1.20  1.18

Co mg/L - 0.00012 0.00005 0.00021  5.2E-05  5.2E-05  5.2E-05  2.4E-05  2.4E-05  2.4E-05  4.0E-05  4.0E-05  4.0E-05  3.8E-05  3.8E-05  4.3E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00070  0.00012  0.00026  0.00016  0.00040  0.00022  0.00020  0.00016  0.00012  0.00012  0.00032  0.00016  0.00016

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.063 <0.02  0.124  0.090  0.067  0.067  0.030  0.014  0.010  0.033  0.093  0.087  0.076  0.085  0.081

Hg mg/L  1.2E-05  1.5E-06  6.0E-07  3.8E-06  4.6E-07  5.0E-07  7.0E-07  1.9E-06  1.6E-06  1.3E-06  5.6E-07  6.9E-07  8.7E-07  5.9E-07  7.8E-07  8.7E-07

K mg/L -  0.87  0.51  1.08  0.90  0.89  0.86  0.85  0.58  0.57  0.68  0.87  0.93  0.82  0.89  0.92

Mg mg/L -  2.10  0.98  2.92  2.42  2.42  2.31  1.66  1.08  0.98  1.54  2.31  2.42  2.11  2.14  2.42

Mn mg/L  0.050  0.025  0.005  0.043  0.0085  0.0085  0.0080  0.0041  0.0013  0.0019  0.0041  0.0099  0.0099  0.0084  0.0084  0.0072

Mo mg/L  0.60  0.00094  0.00052  0.00126  0.0012  0.0012  0.0012  0.00071  0.00071  0.00071  0.0013  0.0013  0.0013  0.0011  0.0011  0.0013

Na mg/L -  2.43  1.52  3.12  2.65  2.61  2.48  2.07  1.57  1.48  2.07  2.52  2.63  2.41  2.52  2.68

Ni mg/L  0.052  0.00023 <0.0002  0.00040  0.00041  0.00041  0.00041  0.00022  0.00022  0.00022  0.00015  0.00015  0.00015  0.00018  0.00018  0.00013

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0060  0.0020  0.0169  0.00087  0.0010  0.0011  0.0018  0.00069  0.00033  0.00038  0.00041  0.00045  0.00070  0.00065  0.0011

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  5.72  2.41  11.60  4.43  4.86  4.63  4.26  2.48  1.71  2.63  3.54  3.66  3.88  3.88  5.26

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00020  0.00020  0.00020  0.00021  0.00021  0.00021  0.00033  0.00033  0.00033  0.00022  0.00022  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00280  0.00093  0.00080  0.00048  0.0011  0.00081  0.0017  0.00048  0.00060  0.00083  0.0016  0.00070  0.00048

TDS mg/L  500  56.2  10.5  86.0  45.1  40.2  58.9  43.7  32.1  48.2  53.1  63.8  68.3  45.5  50.4  64.3

NO3 + NO2 mg/L as N -  0.053 <0.05  0.091  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 4

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

27 (HDR, 2017)

Predicted Chemistry at YP-T-27 - Operational Year 4 

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-27 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

27 (HDR, 2017)



YP‐T‐27: Meadow Creek below TSF and Hangar Flats DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.39  6.43  8.39  7.45  7.52  7.88  7.37  7.37  6.94  7.23  7.16  7.16  7.16  7.45  7.16

Alkalinity mg/L as CaCO3 >20  38.2  20.7  58.0  51.2  47.7  54.1  32.0  25.3  25.3  36.8  50.2  50.9  46.1  46.1  46.1

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.013  0.004  0.025  0.0066  0.0066  0.0095  0.012  0.018  0.018  0.013  0.0080  0.0080  0.012  0.012  0.012

As mg/L  0.010  0.033  0.012  0.052  0.0059  0.0055  0.0057  0.0060  0.0034  0.0024  0.0046  0.0073  0.0071  0.0057  0.0050  0.0063

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.005  0.003  0.007  0.0055  0.0055  0.0055  0.0034  0.0034  0.0034  0.0057  0.0057  0.0057  0.0053  0.0053  0.0055

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.70  15.0  13.2  13.1  12.8  9.11  6.43  6.43  9.61  13.5  13.5  12.1  11.9  13.5

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  1.22  0.25  2.35  1.32  1.41  1.23  0.54  0.17  0.076  0.51  1.13  1.38  1.29  1.19  1.17

Co mg/L - 0.00012 0.00005 0.00021  5.1E-05  5.1E-05  5.1E-05  2.4E-05  2.4E-05  2.4E-05  4.0E-05  4.0E-05  4.0E-05  3.8E-05  3.8E-05  4.3E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00070  0.00012  0.00026  0.00016  0.00040  0.00022  0.00020  0.00016  0.00012  0.00012  0.00032  0.00016  0.00016

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.063 <0.02  0.124  0.088  0.066  0.066  0.030  0.014  0.0100  0.033  0.091  0.086  0.075  0.084  0.080

Hg mg/L  1.2E-05  1.5E-06  6.0E-07  3.8E-06  4.6E-07  5.0E-07  7.0E-07  1.9E-06  1.6E-06  1.3E-06  5.6E-07  6.9E-07  8.7E-07  5.9E-07  7.8E-07  8.7E-07

K mg/L -  0.87  0.51  1.08  0.90  0.89  0.86  0.85  0.58  0.57  0.68  0.87  0.93  0.82  0.89  0.92

Mg mg/L -  2.10  0.98  2.92  2.42  2.42  2.31  1.66  1.08  0.98  1.54  2.31  2.42  2.11  2.14  2.42

Mn mg/L  0.050  0.025  0.005  0.043  0.0082  0.0082  0.0077  0.0040  0.0013  0.0019  0.0040  0.0096  0.0096  0.0081  0.0081  0.0070

Mo mg/L  0.60  0.00094  0.00052  0.00126  0.0012  0.0012  0.0012  0.00071  0.00071  0.00071  0.0013  0.0013  0.0013  0.0011  0.0011  0.0013

Na mg/L -  2.43  1.52  3.12  2.64  2.61  2.48  2.07  1.57  1.48  2.07  2.52  2.63  2.40  2.52  2.68

Ni mg/L  0.052  0.00023 <0.0002  0.00040  0.00041  0.00041  0.00041  0.00022  0.00022  0.00022  0.00015  0.00015  0.00015  0.00018  0.00018  0.00013

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0060  0.0020  0.0169  0.00084  0.0010  0.0011  0.0018  0.00067  0.00032  0.00037  0.00040  0.00044  0.00068  0.00064  0.0011

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  5.72  2.41  11.60  4.42  4.84  4.62  4.25  2.48  1.71  2.62  3.53  3.65  3.88  3.88  5.24

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00020  0.00020  0.00020  0.00021  0.00021  0.00021  0.00033  0.00033  0.00033  0.00022  0.00022  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00280  0.00093  0.00080  0.00048  0.0011  0.00081  0.0017  0.00048  0.00060  0.00083  0.0016  0.00070  0.00048

TDS mg/L  500  56.2  10.5  86.0  45.0  40.1  58.9  43.7  32.1  48.2  53.1  63.8  68.2  45.5  50.4  64.2

NO3 + NO2 mg/L as N -  0.053 <0.05  0.091  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

OPERATIONAL YEAR 5

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

27 (HDR, 2017)

Predicted Chemistry at YP-T-27 - Operational Year 5Minimum Measured 
Baseline Chemistry 

at YP-T-27 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

27 (HDR, 2017)



YP‐T‐27: Meadow Creek below TSF and Hangar Flats DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.39  6.43  8.39  7.45  7.52  7.88  7.37  7.37  6.94  7.23  7.16  7.16  7.16  7.45  7.16

Alkalinity mg/L as CaCO3 >20  38.2  20.7  58.0  51.2  47.7  54.1  32.0  25.3  25.3  36.8  50.2  50.9  46.1  46.1  46.1

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.013  0.004  0.025  0.0066  0.0066  0.0095  0.012  0.018  0.018  0.013  0.0080  0.0080  0.012  0.012  0.012

As mg/L  0.010  0.033  0.012  0.052  0.0057  0.0053  0.0055  0.0058  0.0032  0.0023  0.0044  0.0070  0.0068  0.0055  0.0048  0.0061

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.005  0.003  0.007  0.0055  0.0055  0.0055  0.0034  0.0034  0.0034  0.0057  0.0057  0.0057  0.0053  0.0053  0.0055

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.70  15.0  13.2  13.1  12.8  9.10  6.43  6.43  9.60  13.4  13.5  12.1  11.9  13.5

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  1.22  0.25  2.35  1.31  1.40  1.22  0.54  0.17  0.075  0.51  1.12  1.37  1.28  1.19  1.16

Co mg/L - 0.00012 0.00005 0.00021  5.1E-05  5.1E-05  5.1E-05  2.4E-05  2.4E-05  2.4E-05  3.9E-05  3.9E-05  3.9E-05  3.8E-05  3.8E-05  4.3E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00070  0.00012  0.00026  0.00016  0.00040  0.00022  0.00020  0.00016  0.00012  0.00012  0.00032  0.00016  0.00016

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.063 <0.02  0.124  0.087  0.065  0.065  0.029  0.014  0.0098  0.032  0.090  0.085  0.074  0.082  0.079

Hg mg/L  1.2E-05  1.5E-06  6.0E-07  3.8E-06  4.6E-07  5.0E-07  7.0E-07  1.9E-06  1.6E-06  1.3E-06  5.6E-07  6.9E-07  8.7E-07  5.9E-07  7.8E-07  8.7E-07

K mg/L -  0.87  0.51  1.08  0.90  0.89  0.86  0.85  0.57  0.57  0.68  0.87  0.93  0.82  0.89  0.92

Mg mg/L -  2.10  0.98  2.92  2.42  2.42  2.30  1.65  1.07  0.98  1.54  2.30  2.42  2.11  2.13  2.42

Mn mg/L  0.050  0.025  0.005  0.043  0.0080  0.0080  0.0076  0.0039  0.0013  0.0018  0.0039  0.0094  0.0094  0.0079  0.0079  0.0068

Mo mg/L  0.60  0.00094  0.00052  0.00126  0.0012  0.0012  0.0012  0.00071  0.00071  0.00071  0.0013  0.0013  0.0013  0.0011  0.0011  0.0013

Na mg/L -  2.43  1.52  3.12  2.64  2.61  2.48  2.07  1.57  1.48  2.07  2.51  2.62  2.40  2.51  2.68

Ni mg/L  0.052  0.00023 <0.0002  0.00040  0.00041  0.00041  0.00041  0.00022  0.00022  0.00022  0.00015  0.00015  0.00015  0.00018  0.00018  0.00013

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0060  0.0020  0.0169  0.00082  0.00099  0.0011  0.0017  0.00065  0.00032  0.00036  0.00039  0.00043  0.00067  0.00062  0.0011

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  5.72  2.41  11.60  4.41  4.83  4.61  4.24  2.47  1.71  2.62  3.53  3.64  3.87  3.87  5.23

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00020  0.00020  0.00020  0.00021  0.00021  0.00021  0.00033  0.00033  0.00033  0.00022  0.00022  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00280  0.00093  0.00080  0.00048  0.0011  0.00081  0.0017  0.00048  0.00060  0.00083  0.0016  0.00070  0.00048

TDS mg/L  500  56.2  10.5  86.0  45.0  40.1  58.8  43.7  32.1  48.1  53.0  63.7  68.2  45.5  50.4  64.2

NO3 + NO2 mg/L as N -  0.053 <0.05  0.091  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 6

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

27 (HDR, 2017)

Predicted Chemistry at YP-T-27 - Operational Year 6 

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-27 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

27 (HDR, 2017)



YP‐T‐27: Meadow Creek below TSF and Hangar Flats DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.39  6.43  8.39  7.45  7.52  7.88  7.38  7.38  6.94  7.23  7.16  7.16  7.16  7.45  7.16

Alkalinity mg/L as CaCO3 >20  38.2  20.7  58.0  50.9  47.4  53.8  31.8  25.1  25.1  36.6  49.9  50.6  45.8  45.8  45.8

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.013  0.004  0.025  0.0066  0.0066  0.0095  0.012  0.018  0.018  0.013  0.0080  0.0080  0.012  0.012  0.012

As mg/L  0.010  0.033  0.012  0.052  0.0017  0.0016  0.0016  0.0017  0.00096  0.00068  0.0013  0.0021  0.0020  0.0016  0.0014  0.0018

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.005  0.003  0.007  0.0054  0.0054  0.0054  0.0034  0.0034  0.0034  0.0056  0.0056  0.0056  0.0052  0.0052  0.0054

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.70  15.0  13.0  13.0  12.6  8.99  6.35  6.35  9.49  13.3  13.4  12.0  11.8  13.4

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  1.22  0.25  2.35  1.13  1.21  1.05  0.46  0.15  0.065  0.44  0.96  1.18  1.10  1.02  1.00

Co mg/L - 0.00012 0.00005 0.00021  4.2E-05  4.2E-05  4.2E-05  1.9E-05  1.9E-05  1.9E-05  3.2E-05  3.2E-05  3.2E-05  3.1E-05  3.1E-05  3.5E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00070  0.00012  0.00026  0.00016  0.00040  0.00022  0.00020  0.00016  0.00012  0.00012  0.00032  0.00016  0.00016

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.063 <0.02  0.124  0.063  0.047  0.047  0.021  0.0099  0.0071  0.023  0.065  0.061  0.053  0.060  0.057

Hg mg/L  1.2E-05  1.5E-06  6.0E-07  3.8E-06  4.6E-07  5.0E-07  7.0E-07  1.9E-06  1.6E-06  1.3E-06  5.6E-07  6.9E-07  8.6E-07  5.9E-07  7.8E-07  8.6E-07

K mg/L -  0.87  0.51  1.08  0.89  0.87  0.85  0.84  0.57  0.56  0.67  0.86  0.91  0.81  0.87  0.91

Mg mg/L -  2.10  0.98  2.92  2.37  2.37  2.26  1.62  1.06  0.96  1.51  2.26  2.37  2.07  2.10  2.37

Mn mg/L  0.050  0.025  0.005  0.043  0.0041  0.0041  0.0039  0.0020  0.00065  0.00094  0.0020  0.0048  0.0048  0.0041  0.0041  0.0035

Mo mg/L  0.60  0.00094  0.00052  0.00126  0.0012  0.0012  0.0012  0.00070  0.00070  0.00070  0.0013  0.0013  0.0013  0.0011  0.0011  0.0013

Na mg/L -  2.43  1.52  3.12  2.61  2.58  2.45  2.05  1.55  1.46  2.05  2.49  2.60  2.38  2.49  2.65

Ni mg/L  0.052  0.00023 <0.0002  0.00040  0.00041  0.00041  0.00041  0.00022  0.00022  0.00022  0.00015  0.00015  0.00015  0.00018  0.00018  0.00012

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0060  0.0020  0.0169  0.00039  0.00047  0.00050  0.00082  0.00031  0.00015  0.00017  0.00018  0.00020  0.00031  0.00029  0.00050

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  5.72  2.41  11.60  4.23  4.64  4.42  4.06  2.37  1.64  2.51  3.38  3.49  3.71  3.71  5.02

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00020  0.00020  0.00020  0.00021  0.00021  0.00021  0.00033  0.00033  0.00033  0.00022  0.00022  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00280  0.00093  0.00080  0.00048  0.0011  0.00081  0.0017  0.00048  0.00060  0.00083  0.0016  0.00070  0.00048

TDS mg/L  500  56.2  10.5  86.0  44.6  39.7  58.2  43.2  31.8  47.7  52.5  63.1  67.5  45.0  49.9  63.5

NO3 + NO2 mg/L as N -  0.053 <0.05  0.091  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

OPERATIONAL YEAR 7

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

27 (HDR, 2017)

Predicted Chemistry at YP-T-27 - Operational Year 7Minimum Measured 
Baseline Chemistry 

at YP-T-27 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

27 (HDR, 2017)



YP‐T‐27: Meadow Creek below TSF and Hangar Flats DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.39  6.43  8.39  7.45  7.52  7.88  7.38  7.38  6.94  7.23  7.16  7.16  7.16  7.45  7.16

Alkalinity mg/L as CaCO3 >20  38.2  20.7  58.0  50.9  47.4  53.8  31.8  25.1  25.1  36.6  49.9  50.6  45.8  45.8  45.8

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.013  0.004  0.025  0.0066  0.0066  0.0095  0.012  0.018  0.018  0.013  0.0080  0.0080  0.012  0.012  0.012

As mg/L  0.010  0.033  0.012  0.052  0.0017  0.0016  0.0016  0.0017  0.00096  0.00068  0.0013  0.0021  0.0020  0.0016  0.0014  0.0018

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.005  0.003  0.007  0.0054  0.0054  0.0054  0.0034  0.0034  0.0034  0.0056  0.0056  0.0056  0.0052  0.0052  0.0054

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.70  15.0  13.0  13.0  12.6  8.99  6.35  6.35  9.49  13.3  13.4  12.0  11.8  13.4

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  1.22  0.25  2.35  1.13  1.21  1.05  0.46  0.15  0.065  0.44  0.96  1.18  1.10  1.02  1.00

Co mg/L - 0.00012 0.00005 0.00021  4.2E-05  4.2E-05  4.2E-05  1.9E-05  1.9E-05  1.9E-05  3.2E-05  3.2E-05  3.2E-05  3.1E-05  3.1E-05  3.5E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00070  0.00012  0.00026  0.00016  0.00040  0.00022  0.00020  0.00016  0.00012  0.00012  0.00032  0.00016  0.00016

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.063 <0.02  0.124  0.063  0.047  0.047  0.021  0.0099  0.0071  0.023  0.065  0.061  0.053  0.060  0.057

Hg mg/L  1.2E-05  1.5E-06  6.0E-07  3.8E-06  4.6E-07  5.0E-07  7.0E-07  1.9E-06  1.6E-06  1.3E-06  5.6E-07  6.9E-07  8.6E-07  5.9E-07  7.8E-07  8.6E-07

K mg/L -  0.87  0.51  1.08  0.89  0.87  0.85  0.84  0.57  0.56  0.67  0.86  0.91  0.81  0.87  0.91

Mg mg/L -  2.10  0.98  2.92  2.37  2.37  2.26  1.62  1.06  0.96  1.51  2.26  2.37  2.07  2.10  2.37

Mn mg/L  0.050  0.025  0.005  0.043  0.0041  0.0041  0.0039  0.0020  0.00065  0.00094  0.0020  0.0048  0.0048  0.0041  0.0041  0.0035

Mo mg/L  0.60  0.00094  0.00052  0.00126  0.0012  0.0012  0.0012  0.00070  0.00070  0.00070  0.0013  0.0013  0.0013  0.0011  0.0011  0.0013

Na mg/L -  2.43  1.52  3.12  2.61  2.58  2.45  2.05  1.55  1.46  2.05  2.49  2.60  2.38  2.49  2.65

Ni mg/L  0.052  0.00023 <0.0002  0.00040  0.00041  0.00041  0.00041  0.00022  0.00022  0.00022  0.00015  0.00015  0.00015  0.00018  0.00018  0.00012

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0060  0.0020  0.0169  0.00039  0.00047  0.00050  0.00082  0.00031  0.00015  0.00017  0.00018  0.00020  0.00031  0.00029  0.00050

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  5.72  2.41  11.60  4.23  4.64  4.42  4.06  2.37  1.64  2.51  3.38  3.49  3.71  3.71  5.02

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00020  0.00020  0.00020  0.00021  0.00021  0.00021  0.00033  0.00033  0.00033  0.00022  0.00022  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00280  0.00093  0.00080  0.00048  0.0011  0.00081  0.0017  0.00048  0.00060  0.00083  0.0016  0.00070  0.00048

TDS mg/L  500  56.2  10.5  86.0  44.6  39.7  58.2  43.2  31.8  47.7  52.5  63.1  67.5  45.0  49.9  63.5

NO3 + NO2 mg/L as N -  0.053 <0.05  0.091  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 8

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

27 (HDR, 2017)

Predicted Chemistry at YP-T-27 - Operational Year 8 

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-27 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

27 (HDR, 2017)



YP‐T‐27: Meadow Creek below TSF and Hangar Flats DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.39  6.43  8.39  7.45  7.52  7.88  7.38  7.38  6.94  7.23  7.16  7.16  7.16  7.45  7.16

Alkalinity mg/L as CaCO3 >20  38.2  20.7  58.0  50.9  47.4  53.8  31.8  25.1  25.1  36.6  49.9  50.6  45.8  45.8  45.8

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.013  0.004  0.025  0.0066  0.0066  0.0095  0.012  0.018  0.018  0.013  0.0080  0.0080  0.012  0.012  0.012

As mg/L  0.010  0.033  0.012  0.052  0.0017  0.0016  0.0016  0.0017  0.00096  0.00068  0.0013  0.0021  0.0020  0.0016  0.0014  0.0018

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.005  0.003  0.007  0.0054  0.0054  0.0054  0.0034  0.0034  0.0034  0.0056  0.0056  0.0056  0.0052  0.0052  0.0054

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.70  15.0  13.0  13.0  12.6  8.99  6.35  6.35  9.49  13.3  13.4  12.0  11.8  13.4

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  1.22  0.25  2.35  1.13  1.21  1.05  0.46  0.15  0.065  0.44  0.96  1.18  1.10  1.02  1.00

Co mg/L - 0.00012 0.00005 0.00021  4.2E-05  4.2E-05  4.2E-05  1.9E-05  1.9E-05  1.9E-05  3.2E-05  3.2E-05  3.2E-05  3.1E-05  3.1E-05  3.5E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00070  0.00012  0.00026  0.00016  0.00040  0.00022  0.00020  0.00016  0.00012  0.00012  0.00032  0.00016  0.00016

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.063 <0.02  0.124  0.063  0.047  0.047  0.021  0.0099  0.0071  0.023  0.065  0.061  0.053  0.060  0.057

Hg mg/L  1.2E-05  1.5E-06  6.0E-07  3.8E-06  4.6E-07  5.0E-07  7.0E-07  1.9E-06  1.6E-06  1.3E-06  5.6E-07  6.9E-07  8.6E-07  5.9E-07  7.8E-07  8.6E-07

K mg/L -  0.87  0.51  1.08  0.89  0.87  0.85  0.84  0.57  0.56  0.67  0.86  0.91  0.81  0.87  0.91

Mg mg/L -  2.10  0.98  2.92  2.37  2.37  2.26  1.62  1.06  0.96  1.51  2.26  2.37  2.07  2.10  2.37

Mn mg/L  0.050  0.025  0.005  0.043  0.0041  0.0041  0.0039  0.0020  0.00065  0.00094  0.0020  0.0048  0.0048  0.0041  0.0041  0.0035

Mo mg/L  0.60  0.00094  0.00052  0.00126  0.0012  0.0012  0.0012  0.00070  0.00070  0.00070  0.0013  0.0013  0.0013  0.0011  0.0011  0.0013

Na mg/L -  2.43  1.52  3.12  2.61  2.58  2.45  2.05  1.55  1.46  2.05  2.49  2.60  2.38  2.49  2.65

Ni mg/L  0.052  0.00023 <0.0002  0.00040  0.00041  0.00041  0.00041  0.00022  0.00022  0.00022  0.00015  0.00015  0.00015  0.00018  0.00018  0.00012

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0060  0.0020  0.0169  0.00039  0.00047  0.00050  0.00082  0.00031  0.00015  0.00017  0.00018  0.00020  0.00031  0.00029  0.00050

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  5.72  2.41  11.60  4.23  4.64  4.42  4.06  2.37  1.64  2.51  3.38  3.49  3.71  3.71  5.02

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00020  0.00020  0.00020  0.00021  0.00021  0.00021  0.00033  0.00033  0.00033  0.00022  0.00022  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00280  0.00093  0.00080  0.00048  0.0011  0.00081  0.0017  0.00048  0.00060  0.00083  0.0016  0.00070  0.00048

TDS mg/L  500  56.2  10.5  86.0  44.6  39.7  58.2  43.2  31.8  47.7  52.5  63.1  67.5  45.0  49.9  63.5

NO3 + NO2 mg/L as N -  0.053 <0.05  0.091  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

OPERATIONAL YEAR 9

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

27 (HDR, 2017)

Predicted Chemistry at YP-T-27 - Operational Year 9 Minimum Measured 
Baseline Chemistry 

at YP-T-27 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

27 (HDR, 2017)



YP‐T‐27: Meadow Creek below TSF and Hangar Flats DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.39  6.43  8.39  7.45  7.52  7.88  7.38  7.38  6.94  7.23  7.16  7.16  7.16  7.45  7.16

Alkalinity mg/L as CaCO3 >20  38.2  20.7  58.0  50.9  47.4  53.8  31.8  25.1  25.1  36.6  49.9  50.6  45.8  45.8  45.8

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.013  0.004  0.025  0.0066  0.0066  0.0095  0.012  0.018  0.018  0.013  0.0080  0.0080  0.012  0.012  0.012

As mg/L  0.010  0.033  0.012  0.052  0.0017  0.0016  0.0016  0.0017  0.00096  0.00068  0.0013  0.0021  0.0020  0.0016  0.0014  0.0018

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.005  0.003  0.007  0.0054  0.0054  0.0054  0.0034  0.0034  0.0034  0.0056  0.0056  0.0056  0.0052  0.0052  0.0054

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.70  15.0  13.0  13.0  12.6  8.99  6.35  6.35  9.49  13.3  13.4  12.0  11.8  13.4

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  1.22  0.25  2.35  1.13  1.21  1.05  0.46  0.15  0.065  0.44  0.96  1.18  1.10  1.02  1.00

Co mg/L - 0.00012 0.00005 0.00021  4.2E-05  4.2E-05  4.2E-05  1.9E-05  1.9E-05  1.9E-05  3.2E-05  3.2E-05  3.2E-05  3.1E-05  3.1E-05  3.5E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00070  0.00012  0.00026  0.00016  0.00040  0.00022  0.00020  0.00016  0.00012  0.00012  0.00032  0.00016  0.00016

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.063 <0.02  0.124  0.063  0.047  0.047  0.021  0.0099  0.0071  0.023  0.065  0.061  0.053  0.060  0.057

Hg mg/L  1.2E-05  1.5E-06  6.0E-07  3.8E-06  4.6E-07  5.0E-07  7.0E-07  1.9E-06  1.6E-06  1.3E-06  5.6E-07  6.9E-07  8.6E-07  5.9E-07  7.8E-07  8.6E-07

K mg/L -  0.87  0.51  1.08  0.89  0.87  0.85  0.84  0.57  0.56  0.67  0.86  0.91  0.81  0.87  0.91

Mg mg/L -  2.10  0.98  2.92  2.37  2.37  2.26  1.62  1.06  0.96  1.51  2.26  2.37  2.07  2.10  2.37

Mn mg/L  0.050  0.025  0.005  0.043  0.0041  0.0041  0.0039  0.0020  0.00065  0.00094  0.0020  0.0048  0.0048  0.0041  0.0041  0.0035

Mo mg/L  0.60  0.00094  0.00052  0.00126  0.0012  0.0012  0.0012  0.00070  0.00070  0.00070  0.0013  0.0013  0.0013  0.0011  0.0011  0.0013

Na mg/L -  2.43  1.52  3.12  2.61  2.58  2.45  2.05  1.55  1.46  2.05  2.49  2.60  2.38  2.49  2.65

Ni mg/L  0.052  0.00023 <0.0002  0.00040  0.00041  0.00041  0.00041  0.00022  0.00022  0.00022  0.00015  0.00015  0.00015  0.00018  0.00018  0.00012

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0060  0.0020  0.0169  0.00039  0.00047  0.00050  0.00082  0.00031  0.00015  0.00017  0.00018  0.00020  0.00031  0.00029  0.00050

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  5.72  2.41  11.60  4.23  4.64  4.42  4.06  2.37  1.64  2.51  3.38  3.49  3.71  3.71  5.02

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00020  0.00020  0.00020  0.00021  0.00021  0.00021  0.00033  0.00033  0.00033  0.00022  0.00022  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00280  0.00093  0.00080  0.00048  0.0011  0.00081  0.0017  0.00048  0.00060  0.00083  0.0016  0.00070  0.00048

TDS mg/L  500  56.2  10.5  86.0  44.6  39.7  58.2  43.2  31.8  47.7  52.5  63.1  67.5  45.0  49.9  63.5

NO3 + NO2 mg/L as N -  0.053 <0.05  0.091  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 10

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

27 (HDR, 2017)

Predicted Chemistry at YP-T-27 - Operational Year 10 

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-27 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

27 (HDR, 2017)



YP‐T‐27: Meadow Creek below TSF and Hangar Flats DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.39  6.43  8.39  7.45  7.52  7.88  7.38  7.38  6.94  7.23  7.16  7.16  7.16  7.45  7.16

Alkalinity mg/L as CaCO3 >20  38.2  20.7  58.0  50.9  47.4  53.8  31.8  25.1  25.1  36.6  49.9  50.6  45.8  45.8  45.8

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.013  0.004  0.025  0.0066  0.0066  0.0095  0.012  0.018  0.018  0.013  0.0080  0.0080  0.012  0.012  0.012

As mg/L  0.010  0.033  0.012  0.052  0.0017  0.0016  0.0016  0.0017  0.00096  0.00068  0.0013  0.0021  0.0020  0.0016  0.0014  0.0018

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.005  0.003  0.007  0.0054  0.0054  0.0054  0.0034  0.0034  0.0034  0.0056  0.0056  0.0056  0.0052  0.0052  0.0054

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.70  15.0  13.0  13.0  12.6  8.99  6.35  6.35  9.49  13.3  13.4  12.0  11.8  13.4

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  1.22  0.25  2.35  1.13  1.21  1.05  0.46  0.15  0.065  0.44  0.96  1.18  1.10  1.02  1.00

Co mg/L - 0.00012 0.00005 0.00021  4.2E-05  4.2E-05  4.2E-05  1.9E-05  1.9E-05  1.9E-05  3.2E-05  3.2E-05  3.2E-05  3.1E-05  3.1E-05  3.5E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00070  0.00012  0.00026  0.00016  0.00040  0.00022  0.00020  0.00016  0.00012  0.00012  0.00032  0.00016  0.00016

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.063 <0.02  0.124  0.063  0.047  0.047  0.021  0.0099  0.0071  0.023  0.065  0.061  0.053  0.060  0.057

Hg mg/L  1.2E-05  1.5E-06  6.0E-07  3.8E-06  4.6E-07  5.0E-07  7.0E-07  1.9E-06  1.6E-06  1.3E-06  5.6E-07  6.9E-07  8.6E-07  5.9E-07  7.8E-07  8.6E-07

K mg/L -  0.87  0.51  1.08  0.89  0.87  0.85  0.84  0.57  0.56  0.67  0.86  0.91  0.81  0.87  0.91

Mg mg/L -  2.10  0.98  2.92  2.37  2.37  2.26  1.62  1.06  0.96  1.51  2.26  2.37  2.07  2.10  2.37

Mn mg/L  0.050  0.025  0.005  0.043  0.0041  0.0041  0.0039  0.0020  0.00065  0.00094  0.0020  0.0048  0.0048  0.0041  0.0041  0.0035

Mo mg/L  0.60  0.00094  0.00052  0.00126  0.0012  0.0012  0.0012  0.00070  0.00070  0.00070  0.0013  0.0013  0.0013  0.0011  0.0011  0.0013

Na mg/L -  2.43  1.52  3.12  2.61  2.58  2.45  2.05  1.55  1.46  2.05  2.49  2.60  2.38  2.49  2.65

Ni mg/L  0.052  0.00023 <0.0002  0.00040  0.00041  0.00041  0.00041  0.00022  0.00022  0.00022  0.00015  0.00015  0.00015  0.00018  0.00018  0.00012

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0060  0.0020  0.0169  0.00039  0.00047  0.00050  0.00082  0.00031  0.00015  0.00017  0.00018  0.00020  0.00031  0.00029  0.00050

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  5.72  2.41  11.60  4.23  4.64  4.42  4.06  2.37  1.64  2.51  3.38  3.49  3.71  3.71  5.02

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00020  0.00020  0.00020  0.00021  0.00021  0.00021  0.00033  0.00033  0.00033  0.00022  0.00022  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00280  0.00093  0.00080  0.00048  0.0011  0.00081  0.0017  0.00048  0.00060  0.00083  0.0016  0.00070  0.00048

TDS mg/L  500  56.2  10.5  86.0  44.6  39.7  58.2  43.2  31.8  47.7  52.5  63.1  67.5  45.0  49.9  63.5

NO3 + NO2 mg/L as N -  0.053 <0.05  0.091  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

OPERATIONAL YEAR 11

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

27 (HDR, 2017)

Predicted Chemistry at YP-T-27 - Operational Year 11 Minimum Measured 
Baseline Chemistry 

at YP-T-27 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

27 (HDR, 2017)



YP‐T‐27: Meadow Creek below TSF and Hangar Flats DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.39  6.43  8.39  7.45  7.52  7.88  7.38  7.38  6.94  7.23  7.16  7.16  7.16  7.45  7.16

Alkalinity mg/L as CaCO3 >20  38.2  20.7  58.0  50.9  47.4  53.8  31.8  25.1  25.1  36.6  49.9  50.6  45.8  45.8  45.8

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.013  0.004  0.025  0.0066  0.0066  0.0095  0.012  0.018  0.018  0.013  0.0080  0.0080  0.012  0.012  0.012

As mg/L  0.010  0.033  0.012  0.052  0.0017  0.0016  0.0016  0.0017  0.00096  0.00068  0.0013  0.0021  0.0020  0.0016  0.0014  0.0018

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.005  0.003  0.007  0.0054  0.0054  0.0054  0.0034  0.0034  0.0034  0.0056  0.0056  0.0056  0.0052  0.0052  0.0054

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.70  15.0  13.0  13.0  12.6  8.99  6.35  6.35  9.49  13.3  13.4  12.0  11.8  13.4

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  1.22  0.25  2.35  1.13  1.21  1.05  0.46  0.15  0.065  0.44  0.96  1.18  1.10  1.02  1.00

Co mg/L - 0.00012 0.00005 0.00021  4.2E-05  4.2E-05  4.2E-05  1.9E-05  1.9E-05  1.9E-05  3.2E-05  3.2E-05  3.2E-05  3.1E-05  3.1E-05  3.5E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00070  0.00012  0.00026  0.00016  0.00040  0.00022  0.00020  0.00016  0.00012  0.00012  0.00032  0.00016  0.00016

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.063 <0.02  0.124  0.063  0.047  0.047  0.021  0.0099  0.0071  0.023  0.065  0.061  0.053  0.060  0.057

Hg mg/L  1.2E-05  1.5E-06  6.0E-07  3.8E-06  4.6E-07  5.0E-07  7.0E-07  1.9E-06  1.6E-06  1.3E-06  5.6E-07  6.9E-07  8.6E-07  5.9E-07  7.8E-07  8.6E-07

K mg/L -  0.87  0.51  1.08  0.89  0.87  0.85  0.84  0.57  0.56  0.67  0.86  0.91  0.81  0.87  0.91

Mg mg/L -  2.10  0.98  2.92  2.37  2.37  2.26  1.62  1.06  0.96  1.51  2.26  2.37  2.07  2.10  2.37

Mn mg/L  0.050  0.025  0.005  0.043  0.0041  0.0041  0.0039  0.0020  0.00065  0.00094  0.0020  0.0048  0.0048  0.0041  0.0041  0.0035

Mo mg/L  0.60  0.00094  0.00052  0.00126  0.0012  0.0012  0.0012  0.00070  0.00070  0.00070  0.0013  0.0013  0.0013  0.0011  0.0011  0.0013

Na mg/L -  2.43  1.52  3.12  2.61  2.58  2.45  2.05  1.55  1.46  2.05  2.49  2.60  2.38  2.49  2.65

Ni mg/L  0.052  0.00023 <0.0002  0.00040  0.00041  0.00041  0.00041  0.00022  0.00022  0.00022  0.00015  0.00015  0.00015  0.00018  0.00018  0.00012

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0060  0.0020  0.0169  0.00039  0.00047  0.00050  0.00082  0.00031  0.00015  0.00017  0.00018  0.00020  0.00031  0.00029  0.00050

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  5.72  2.41  11.60  4.23  4.64  4.42  4.06  2.37  1.64  2.51  3.38  3.49  3.71  3.71  5.02

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00020  0.00020  0.00020  0.00021  0.00021  0.00021  0.00033  0.00033  0.00033  0.00022  0.00022  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00280  0.00093  0.00080  0.00048  0.0011  0.00081  0.0017  0.00048  0.00060  0.00083  0.0016  0.00070  0.00048

TDS mg/L  500  56.2  10.5  86.0  44.6  39.7  58.2  43.2  31.8  47.7  52.5  63.1  67.5  45.0  49.9  63.5

NO3 + NO2 mg/L as N -  0.053 <0.05  0.091  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 12

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

27 (HDR, 2017)

Predicted Chemistry at YP-T-27 - Operational Year 12 

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-27 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

27 (HDR, 2017)



YP‐T‐27: Meadow Creek below TSF and Hangar Flats DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.39  6.43  8.39  7.45  7.52  7.88  7.38  7.38  6.94  7.23  7.16  7.16  7.16  7.45  7.16

Alkalinity mg/L as CaCO3 >20  38.2  20.7  58.0  50.9  47.4  53.8  31.8  25.1  25.1  36.6  49.9  50.6  45.8  45.8  45.8

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.013  0.004  0.025  0.0066  0.0066  0.0095  0.012  0.018  0.018  0.013  0.0080  0.0080  0.012  0.012  0.012

As mg/L  0.010  0.033  0.012  0.052  0.0017  0.0016  0.0016  0.0017  0.00096  0.00068  0.0013  0.0021  0.0020  0.0016  0.0014  0.0018

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.005  0.003  0.007  0.0054  0.0054  0.0054  0.0034  0.0034  0.0034  0.0056  0.0056  0.0056  0.0052  0.0052  0.0054

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.70  15.0  13.0  13.0  12.6  8.99  6.35  6.35  9.49  13.3  13.4  12.0  11.8  13.4

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  1.22  0.25  2.35  1.13  1.21  1.05  0.46  0.15  0.065  0.44  0.96  1.18  1.10  1.02  1.00

Co mg/L - 0.00012 0.00005 0.00021  4.2E-05  4.2E-05  4.2E-05  1.9E-05  1.9E-05  1.9E-05  3.2E-05  3.2E-05  3.2E-05  3.1E-05  3.1E-05  3.5E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00070  0.00012  0.00026  0.00016  0.00040  0.00022  0.00020  0.00016  0.00012  0.00012  0.00032  0.00016  0.00016

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.063 <0.02  0.124  0.063  0.047  0.047  0.021  0.0099  0.0071  0.023  0.065  0.061  0.053  0.060  0.057

Hg mg/L  1.2E-05  1.5E-06  6.0E-07  3.8E-06  4.6E-07  5.0E-07  7.0E-07  1.9E-06  1.6E-06  1.3E-06  5.6E-07  6.9E-07  8.6E-07  5.9E-07  7.8E-07  8.6E-07

K mg/L -  0.87  0.51  1.08  0.89  0.87  0.85  0.84  0.57  0.56  0.67  0.86  0.91  0.81  0.87  0.91

Mg mg/L -  2.10  0.98  2.92  2.37  2.37  2.26  1.62  1.06  0.96  1.51  2.26  2.37  2.07  2.10  2.37

Mn mg/L  0.050  0.025  0.005  0.043  0.0041  0.0041  0.0039  0.0020  0.00065  0.00094  0.0020  0.0048  0.0048  0.0041  0.0041  0.0035

Mo mg/L  0.60  0.00094  0.00052  0.00126  0.0012  0.0012  0.0012  0.00070  0.00070  0.00070  0.0013  0.0013  0.0013  0.0011  0.0011  0.0013

Na mg/L -  2.43  1.52  3.12  2.61  2.58  2.45  2.05  1.55  1.46  2.05  2.49  2.60  2.38  2.49  2.65

Ni mg/L  0.052  0.00023 <0.0002  0.00040  0.00041  0.00041  0.00041  0.00022  0.00022  0.00022  0.00015  0.00015  0.00015  0.00018  0.00018  0.00012

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0060  0.0020  0.0169  0.00039  0.00047  0.00050  0.00082  0.00031  0.00015  0.00017  0.00018  0.00020  0.00031  0.00029  0.00050

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  5.72  2.41  11.60  4.23  4.64  4.42  4.06  2.37  1.64  2.51  3.38  3.49  3.71  3.71  5.02

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00020  0.00020  0.00020  0.00021  0.00021  0.00021  0.00033  0.00033  0.00033  0.00022  0.00022  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00280  0.00093  0.00080  0.00048  0.0011  0.00081  0.0017  0.00048  0.00060  0.00083  0.0016  0.00070  0.00048

TDS mg/L  500  56.2  10.5  86.0  44.6  39.7  58.2  43.2  31.8  47.7  52.5  63.1  67.5  45.0  49.9  63.5

NO3 + NO2 mg/L as N -  0.053 <0.05  0.091  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

POST‐CLOSURE YEAR 1

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

27 (HDR, 2017)

Predicted Chemistry at YP-T-27 - Post-Closure Year 1Minimum Measured 
Baseline Chemistry 

at YP-T-27 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

27 (HDR, 2017)



YP‐T‐27: Meadow Creek below TSF and Hangar Flats DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.39  6.43  8.39  7.45  7.52  7.88  7.38  7.38  6.94  7.23  7.16  7.16  7.16  7.45  7.16

Alkalinity mg/L as CaCO3 >20  38.2  20.7  58.0  50.9  47.4  53.8  31.8  25.1  25.1  36.6  49.9  50.6  45.8  45.8  45.8

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.013  0.004  0.025  0.0066  0.0066  0.0095  0.012  0.018  0.018  0.013  0.0080  0.0080  0.012  0.012  0.012

As mg/L  0.010  0.033  0.012  0.052  0.0017  0.0016  0.0016  0.0017  0.00096  0.00068  0.0013  0.0021  0.0020  0.0016  0.0014  0.0018

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.005  0.003  0.007  0.0054  0.0054  0.0054  0.0034  0.0034  0.0034  0.0056  0.0056  0.0056  0.0052  0.0052  0.0054

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.70  15.0  13.0  13.0  12.6  8.99  6.35  6.35  9.49  13.3  13.4  12.0  11.8  13.4

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  1.22  0.25  2.35  1.13  1.21  1.05  0.46  0.15  0.065  0.44  0.96  1.18  1.10  1.02  1.00

Co mg/L - 0.00012 0.00005 0.00021  4.2E-05  4.2E-05  4.2E-05  1.9E-05  1.9E-05  1.9E-05  3.2E-05  3.2E-05  3.2E-05  3.1E-05  3.1E-05  3.5E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00070  0.00012  0.00026  0.00016  0.00040  0.00022  0.00020  0.00016  0.00012  0.00012  0.00032  0.00016  0.00016

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.063 <0.02  0.124  0.063  0.047  0.047  0.021  0.0099  0.0071  0.023  0.065  0.061  0.053  0.060  0.057

Hg mg/L  1.2E-05  1.5E-06  6.0E-07  3.8E-06  4.6E-07  5.0E-07  7.0E-07  1.9E-06  1.6E-06  1.3E-06  5.6E-07  6.9E-07  8.6E-07  5.9E-07  7.8E-07  8.6E-07

K mg/L -  0.87  0.51  1.08  0.89  0.87  0.85  0.84  0.57  0.56  0.67  0.86  0.91  0.81  0.87  0.91

Mg mg/L -  2.10  0.98  2.92  2.37  2.37  2.26  1.62  1.06  0.96  1.51  2.26  2.37  2.07  2.10  2.37

Mn mg/L  0.050  0.025  0.005  0.043  0.0041  0.0041  0.0039  0.0020  0.00065  0.00094  0.0020  0.0048  0.0048  0.0041  0.0041  0.0035

Mo mg/L  0.60  0.00094  0.00052  0.00126  0.0012  0.0012  0.0012  0.00070  0.00070  0.00070  0.0013  0.0013  0.0013  0.0011  0.0011  0.0013

Na mg/L -  2.43  1.52  3.12  2.61  2.58  2.45  2.05  1.55  1.46  2.05  2.49  2.60  2.38  2.49  2.65

Ni mg/L  0.052  0.00023 <0.0002  0.00040  0.00041  0.00041  0.00041  0.00022  0.00022  0.00022  0.00015  0.00015  0.00015  0.00018  0.00018  0.00012

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0060  0.0020  0.0169  0.00039  0.00047  0.00050  0.00082  0.00031  0.00015  0.00017  0.00018  0.00020  0.00031  0.00029  0.00050

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  5.72  2.41  11.60  4.23  4.64  4.42  4.06  2.37  1.64  2.51  3.38  3.49  3.71  3.71  5.02

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00020  0.00020  0.00020  0.00021  0.00021  0.00021  0.00033  0.00033  0.00033  0.00022  0.00022  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00280  0.00093  0.00080  0.00048  0.0011  0.00081  0.0017  0.00048  0.00060  0.00083  0.0016  0.00070  0.00048

TDS mg/L  500  56.2  10.5  86.0  44.6  39.7  58.2  43.2  31.8  47.7  52.5  63.1  67.5  45.0  49.9  63.5

NO3 + NO2 mg/L as N -  0.053 <0.05  0.091  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 2

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

27 (HDR, 2017)

Predicted Chemistry at YP-T-27 - Post-Closure Year 2

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-27 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

27 (HDR, 2017)



YP‐T‐27: Meadow Creek below TSF and Hangar Flats DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.39  6.43  8.39  7.45  7.52  7.88  7.38  7.38  6.94  7.23  7.16  7.16  7.16  7.45  7.16

Alkalinity mg/L as CaCO3 >20  38.2  20.7  58.0  50.9  47.4  53.8  31.8  25.1  25.1  36.6  49.9  50.6  45.8  45.8  45.8

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.013  0.004  0.025  0.0066  0.0066  0.0095  0.012  0.018  0.018  0.013  0.0080  0.0080  0.012  0.012  0.012

As mg/L  0.010  0.033  0.012  0.052  0.0017  0.0016  0.0016  0.0017  0.00096  0.00068  0.0013  0.0021  0.0020  0.0016  0.0014  0.0018

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.005  0.003  0.007  0.0054  0.0054  0.0054  0.0034  0.0034  0.0034  0.0056  0.0056  0.0056  0.0052  0.0052  0.0054

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.70  15.0  13.0  13.0  12.6  8.99  6.35  6.35  9.49  13.3  13.4  12.0  11.8  13.4

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  1.22  0.25  2.35  1.13  1.21  1.05  0.46  0.15  0.065  0.44  0.96  1.18  1.10  1.02  1.00

Co mg/L - 0.00012 0.00005 0.00021  4.2E-05  4.2E-05  4.2E-05  1.9E-05  1.9E-05  1.9E-05  3.2E-05  3.2E-05  3.2E-05  3.1E-05  3.1E-05  3.5E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00070  0.00012  0.00026  0.00016  0.00040  0.00022  0.00020  0.00016  0.00012  0.00012  0.00032  0.00016  0.00016

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.063 <0.02  0.124  0.063  0.047  0.047  0.021  0.0099  0.0071  0.023  0.065  0.061  0.053  0.060  0.057

Hg mg/L  1.2E-05  1.5E-06  6.0E-07  3.8E-06  4.6E-07  5.0E-07  7.0E-07  1.9E-06  1.6E-06  1.3E-06  5.6E-07  6.9E-07  8.6E-07  5.9E-07  7.8E-07  8.6E-07

K mg/L -  0.87  0.51  1.08  0.89  0.87  0.85  0.84  0.57  0.56  0.67  0.86  0.91  0.81  0.87  0.91

Mg mg/L -  2.10  0.98  2.92  2.37  2.37  2.26  1.62  1.06  0.96  1.51  2.26  2.37  2.07  2.10  2.37

Mn mg/L  0.050  0.025  0.005  0.043  0.0041  0.0041  0.0039  0.0020  0.00065  0.00094  0.0020  0.0048  0.0048  0.0041  0.0041  0.0035

Mo mg/L  0.60  0.00094  0.00052  0.00126  0.0012  0.0012  0.0012  0.00070  0.00070  0.00070  0.0013  0.0013  0.0013  0.0011  0.0011  0.0013

Na mg/L -  2.43  1.52  3.12  2.61  2.58  2.45  2.05  1.55  1.46  2.05  2.49  2.60  2.38  2.49  2.65

Ni mg/L  0.052  0.00023 <0.0002  0.00040  0.00041  0.00041  0.00041  0.00022  0.00022  0.00022  0.00015  0.00015  0.00015  0.00018  0.00018  0.00012

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0060  0.0020  0.0169  0.00039  0.00047  0.00050  0.00082  0.00031  0.00015  0.00017  0.00018  0.00020  0.00031  0.00029  0.00050

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  5.72  2.41  11.60  4.23  4.64  4.42  4.06  2.37  1.64  2.51  3.38  3.49  3.71  3.71  5.02

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00020  0.00020  0.00020  0.00021  0.00021  0.00021  0.00033  0.00033  0.00033  0.00022  0.00022  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00280  0.00093  0.00080  0.00048  0.0011  0.00081  0.0017  0.00048  0.00060  0.00083  0.0016  0.00070  0.00048

TDS mg/L  500  56.2  10.5  86.0  44.6  39.7  58.2  43.2  31.8  47.7  52.5  63.1  67.5  45.0  49.9  63.5

NO3 + NO2 mg/L as N -  0.053 <0.05  0.091  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

POST‐CLOSURE YEAR 5

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

27 (HDR, 2017)

Predicted Chemistry at YP-T-27 - Post-Closure Year 5Minimum Measured 
Baseline Chemistry 

at YP-T-27 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

27 (HDR, 2017)



YP‐T‐27: Meadow Creek below TSF and Hangar Flats DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.39  6.43  8.39  7.45  7.52  7.88  7.38  7.38  6.94  7.23  7.16  7.16  7.16  7.45  7.16

Alkalinity mg/L as CaCO3 >20  38.2  20.7  58.0  50.9  47.4  53.8  31.8  25.1  25.1  36.6  49.9  50.6  45.8  45.8  45.8

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.013  0.004  0.025  0.0066  0.0066  0.0095  0.012  0.018  0.018  0.013  0.0080  0.0080  0.012  0.012  0.012

As mg/L  0.010  0.033  0.012  0.052  0.0017  0.0016  0.0016  0.0017  0.00096  0.00068  0.0013  0.0021  0.0020  0.0016  0.0014  0.0018

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.005  0.003  0.007  0.0054  0.0054  0.0054  0.0034  0.0034  0.0034  0.0056  0.0056  0.0056  0.0052  0.0052  0.0054

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.70  15.0  13.0  13.0  12.6  8.99  6.35  6.35  9.49  13.3  13.4  12.0  11.8  13.4

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  1.22  0.25  2.35  1.13  1.21  1.05  0.46  0.15  0.065  0.44  0.96  1.18  1.10  1.02  1.00

Co mg/L - 0.00012 0.00005 0.00021  4.2E-05  4.2E-05  4.2E-05  1.9E-05  1.9E-05  1.9E-05  3.2E-05  3.2E-05  3.2E-05  3.1E-05  3.1E-05  3.5E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00070  0.00012  0.00026  0.00016  0.00040  0.00022  0.00020  0.00016  0.00012  0.00012  0.00032  0.00016  0.00016

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.063 <0.02  0.124  0.063  0.047  0.047  0.021  0.0099  0.0071  0.023  0.065  0.061  0.053  0.060  0.057

Hg mg/L  1.2E-05  1.5E-06  6.0E-07  3.8E-06  4.6E-07  5.0E-07  7.0E-07  1.9E-06  1.6E-06  1.3E-06  5.6E-07  6.9E-07  8.6E-07  5.9E-07  7.8E-07  8.6E-07

K mg/L -  0.87  0.51  1.08  0.89  0.87  0.85  0.84  0.57  0.56  0.67  0.86  0.91  0.81  0.87  0.91

Mg mg/L -  2.10  0.98  2.92  2.37  2.37  2.26  1.62  1.06  0.96  1.51  2.26  2.37  2.07  2.10  2.37

Mn mg/L  0.050  0.025  0.005  0.043  0.0041  0.0041  0.0039  0.0020  0.00065  0.00094  0.0020  0.0048  0.0048  0.0041  0.0041  0.0035

Mo mg/L  0.60  0.00094  0.00052  0.00126  0.0012  0.0012  0.0012  0.00070  0.00070  0.00070  0.0013  0.0013  0.0013  0.0011  0.0011  0.0013

Na mg/L -  2.43  1.52  3.12  2.61  2.58  2.45  2.05  1.55  1.46  2.05  2.49  2.60  2.38  2.49  2.65

Ni mg/L  0.052  0.00023 <0.0002  0.00040  0.00041  0.00041  0.00041  0.00022  0.00022  0.00022  0.00015  0.00015  0.00015  0.00018  0.00018  0.00012

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0060  0.0020  0.0169  0.00039  0.00047  0.00050  0.00082  0.00031  0.00015  0.00017  0.00018  0.00020  0.00031  0.00029  0.00050

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  5.72  2.41  11.60  4.23  4.64  4.42  4.06  2.37  1.64  2.51  3.38  3.49  3.71  3.71  5.02

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00020  0.00020  0.00020  0.00021  0.00021  0.00021  0.00033  0.00033  0.00033  0.00022  0.00022  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00280  0.00093  0.00080  0.00048  0.0011  0.00081  0.0017  0.00048  0.00060  0.00083  0.0016  0.00070  0.00048

TDS mg/L  500  56.2  10.5  86.0  44.6  39.7  58.2  43.2  31.8  47.7  52.5  63.1  67.5  45.0  49.9  63.5

NO3 + NO2 mg/L as N -  0.053 <0.05  0.091  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 10

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

27 (HDR, 2017)

Predicted Chemistry at YP-T-27 - Post-Closure Year 10

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-27 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

27 (HDR, 2017)



YP‐T‐27: Meadow Creek below TSF and Hangar Flats DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.39  6.43  8.39  7.45  7.52  7.88  7.38  7.38  6.94  7.23  7.16  7.16  7.16  7.45  7.16

Alkalinity mg/L as CaCO3 >20  38.2  20.7  58.0  50.9  47.4  53.8  31.8  25.1  25.1  36.6  49.9  50.6  45.8  45.8  45.8

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.013  0.004  0.025  0.0066  0.0066  0.0095  0.012  0.018  0.018  0.013  0.0080  0.0080  0.012  0.012  0.012

As mg/L  0.010  0.033  0.012  0.052  0.0017  0.0016  0.0016  0.0017  0.00096  0.00068  0.0013  0.0021  0.0020  0.0016  0.0014  0.0018

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.005  0.003  0.007  0.0054  0.0054  0.0054  0.0034  0.0034  0.0034  0.0056  0.0056  0.0056  0.0052  0.0052  0.0054

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.70  15.0  13.0  13.0  12.6  8.99  6.35  6.35  9.49  13.3  13.4  12.0  11.8  13.4

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  1.22  0.25  2.35  1.13  1.21  1.05  0.46  0.15  0.065  0.44  0.96  1.18  1.10  1.02  1.00

Co mg/L - 0.00012 0.00005 0.00021  4.2E-05  4.2E-05  4.2E-05  1.9E-05  1.9E-05  1.9E-05  3.2E-05  3.2E-05  3.2E-05  3.1E-05  3.1E-05  3.5E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00070  0.00012  0.00026  0.00016  0.00040  0.00022  0.00020  0.00016  0.00012  0.00012  0.00032  0.00016  0.00016

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.063 <0.02  0.124  0.063  0.047  0.047  0.021  0.0099  0.0071  0.023  0.065  0.061  0.053  0.060  0.057

Hg mg/L  1.2E-05  1.5E-06  6.0E-07  3.8E-06  4.6E-07  5.0E-07  7.0E-07  1.9E-06  1.6E-06  1.3E-06  5.6E-07  6.9E-07  8.6E-07  5.9E-07  7.8E-07  8.6E-07

K mg/L -  0.87  0.51  1.08  0.89  0.87  0.85  0.84  0.57  0.56  0.67  0.86  0.91  0.81  0.87  0.91

Mg mg/L -  2.10  0.98  2.92  2.37  2.37  2.26  1.62  1.06  0.96  1.51  2.26  2.37  2.07  2.10  2.37

Mn mg/L  0.050  0.025  0.005  0.043  0.0041  0.0041  0.0039  0.0020  0.00065  0.00094  0.0020  0.0048  0.0048  0.0041  0.0041  0.0035

Mo mg/L  0.60  0.00094  0.00052  0.00126  0.0012  0.0012  0.0012  0.00070  0.00070  0.00070  0.0013  0.0013  0.0013  0.0011  0.0011  0.0013

Na mg/L -  2.43  1.52  3.12  2.61  2.58  2.45  2.05  1.55  1.46  2.05  2.49  2.60  2.38  2.49  2.65

Ni mg/L  0.052  0.00023 <0.0002  0.00040  0.00041  0.00041  0.00041  0.00022  0.00022  0.00022  0.00015  0.00015  0.00015  0.00018  0.00018  0.00012

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0060  0.0020  0.0169  0.00039  0.00047  0.00050  0.00082  0.00031  0.00015  0.00017  0.00018  0.00020  0.00031  0.00029  0.00050

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  5.72  2.41  11.60  4.23  4.64  4.42  4.06  2.37  1.64  2.51  3.38  3.49  3.71  3.71  5.02

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00020  0.00020  0.00020  0.00021  0.00021  0.00021  0.00033  0.00033  0.00033  0.00022  0.00022  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00280  0.00093  0.00080  0.00048  0.0011  0.00081  0.0017  0.00048  0.00060  0.00083  0.0016  0.00070  0.00048

TDS mg/L  500  56.2  10.5  86.0  44.6  39.7  58.2  43.2  31.8  47.7  52.5  63.1  67.5  45.0  49.9  63.5

NO3 + NO2 mg/L as N -  0.053 <0.05  0.091  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

POST‐CLOSURE YEAR 15

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

27 (HDR, 2017)

Predicted Chemistry at YP-T-27 - Post-Closure Year 15Minimum Measured 
Baseline Chemistry 

at YP-T-27 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

27 (HDR, 2017)



YP‐T‐27: Meadow Creek below TSF and Hangar Flats DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.39  6.43  8.39  7.45  7.52  7.88  7.38  7.38  6.94  7.23  7.16  7.16  7.16  7.45  7.16

Alkalinity mg/L as CaCO3 >20  38.2  20.7  58.0  50.9  47.4  53.8  31.8  25.1  25.1  36.6  49.9  50.6  45.8  45.8  45.8

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.013  0.004  0.025  0.0066  0.0066  0.0095  0.012  0.018  0.018  0.013  0.0080  0.0080  0.012  0.012  0.012

As mg/L  0.010  0.033  0.012  0.052  0.0017  0.0016  0.0016  0.0017  0.00096  0.00068  0.0013  0.0021  0.0020  0.0016  0.0014  0.0018

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.005  0.003  0.007  0.0054  0.0054  0.0054  0.0034  0.0034  0.0034  0.0056  0.0056  0.0056  0.0052  0.0052  0.0054

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.70  15.0  13.0  13.0  12.6  8.99  6.35  6.35  9.49  13.3  13.4  12.0  11.8  13.4

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  1.22  0.25  2.35  1.13  1.21  1.05  0.46  0.15  0.065  0.44  0.96  1.18  1.10  1.02  1.00

Co mg/L - 0.00012 0.00005 0.00021  4.2E-05  4.2E-05  4.2E-05  1.9E-05  1.9E-05  1.9E-05  3.2E-05  3.2E-05  3.2E-05  3.1E-05  3.1E-05  3.5E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00070  0.00012  0.00026  0.00016  0.00040  0.00022  0.00020  0.00016  0.00012  0.00012  0.00032  0.00016  0.00016

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.063 <0.02  0.124  0.063  0.047  0.047  0.021  0.0099  0.0071  0.023  0.065  0.061  0.053  0.060  0.057

Hg mg/L  1.2E-05  1.5E-06  6.0E-07  3.8E-06  4.6E-07  5.0E-07  7.0E-07  1.9E-06  1.6E-06  1.3E-06  5.6E-07  6.9E-07  8.6E-07  5.9E-07  7.8E-07  8.6E-07

K mg/L -  0.87  0.51  1.08  0.89  0.87  0.85  0.84  0.57  0.56  0.67  0.86  0.91  0.81  0.87  0.91

Mg mg/L -  2.10  0.98  2.92  2.37  2.37  2.26  1.62  1.06  0.96  1.51  2.26  2.37  2.07  2.10  2.37

Mn mg/L  0.050  0.025  0.005  0.043  0.0041  0.0041  0.0039  0.0020  0.00065  0.00094  0.0020  0.0048  0.0048  0.0041  0.0041  0.0035

Mo mg/L  0.60  0.00094  0.00052  0.00126  0.0012  0.0012  0.0012  0.00070  0.00070  0.00070  0.0013  0.0013  0.0013  0.0011  0.0011  0.0013

Na mg/L -  2.43  1.52  3.12  2.61  2.58  2.45  2.05  1.55  1.46  2.05  2.49  2.60  2.38  2.49  2.65

Ni mg/L  0.052  0.00023 <0.0002  0.00040  0.00041  0.00041  0.00041  0.00022  0.00022  0.00022  0.00015  0.00015  0.00015  0.00018  0.00018  0.00012

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0060  0.0020  0.0169  0.00039  0.00047  0.00050  0.00082  0.00031  0.00015  0.00017  0.00018  0.00020  0.00031  0.00029  0.00050

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  5.72  2.41  11.60  4.23  4.64  4.42  4.06  2.37  1.64  2.51  3.38  3.49  3.71  3.71  5.02

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00020  0.00020  0.00020  0.00021  0.00021  0.00021  0.00033  0.00033  0.00033  0.00022  0.00022  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00280  0.00093  0.00080  0.00048  0.0011  0.00081  0.0017  0.00048  0.00060  0.00083  0.0016  0.00070  0.00048

TDS mg/L  500  56.2  10.5  86.0  44.6  39.7  58.2  43.2  31.8  47.7  52.5  63.1  67.5  45.0  49.9  63.5

NO3 + NO2 mg/L as N -  0.053 <0.05  0.091  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 20

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

27 (HDR, 2017)

Predicted Chemistry at YP-T-27 - Post-Closure Year 20

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-27 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

27 (HDR, 2017)



YP‐T‐27: Meadow Creek below TSF and Hangar Flats DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.39  6.43  8.39  7.45  7.52  7.88  7.38  7.38  6.94  7.23  7.16  7.16  7.16  7.45  7.16

Alkalinity mg/L as CaCO3 >20  38.2  20.7  58.0  50.9  47.4  53.8  31.8  25.1  25.1  36.6  49.9  50.6  45.8  45.8  45.8

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.013  0.004  0.025  0.0066  0.0066  0.0095  0.012  0.018  0.018  0.013  0.0080  0.0080  0.012  0.012  0.012

As mg/L  0.010  0.033  0.012  0.052  0.0017  0.0016  0.0016  0.0017  0.00096  0.00068  0.0013  0.0021  0.0020  0.0016  0.0014  0.0018

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.005  0.003  0.007  0.0054  0.0054  0.0054  0.0034  0.0034  0.0034  0.0056  0.0056  0.0056  0.0052  0.0052  0.0054

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.70  15.0  13.0  13.0  12.6  8.99  6.35  6.35  9.49  13.3  13.4  12.0  11.8  13.4

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  1.22  0.25  2.35  1.13  1.21  1.05  0.46  0.15  0.065  0.44  0.96  1.18  1.10  1.02  1.00

Co mg/L - 0.00012 0.00005 0.00021  4.2E-05  4.2E-05  4.2E-05  1.9E-05  1.9E-05  1.9E-05  3.2E-05  3.2E-05  3.2E-05  3.1E-05  3.1E-05  3.5E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00070  0.00012  0.00026  0.00016  0.00040  0.00022  0.00020  0.00016  0.00012  0.00012  0.00032  0.00016  0.00016

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.063 <0.02  0.124  0.063  0.047  0.047  0.021  0.0099  0.0071  0.023  0.065  0.061  0.053  0.060  0.057

Hg mg/L  1.2E-05  1.5E-06  6.0E-07  3.8E-06  4.6E-07  5.0E-07  7.0E-07  1.9E-06  1.6E-06  1.3E-06  5.6E-07  6.9E-07  8.6E-07  5.9E-07  7.8E-07  8.6E-07

K mg/L -  0.87  0.51  1.08  0.89  0.87  0.85  0.84  0.57  0.56  0.67  0.86  0.91  0.81  0.87  0.91

Mg mg/L -  2.10  0.98  2.92  2.37  2.37  2.26  1.62  1.06  0.96  1.51  2.26  2.37  2.07  2.10  2.37

Mn mg/L  0.050  0.025  0.005  0.043  0.0041  0.0041  0.0039  0.0020  0.00065  0.00094  0.0020  0.0048  0.0048  0.0041  0.0041  0.0035

Mo mg/L  0.60  0.00094  0.00052  0.00126  0.0012  0.0012  0.0012  0.00070  0.00070  0.00070  0.0013  0.0013  0.0013  0.0011  0.0011  0.0013

Na mg/L -  2.43  1.52  3.12  2.61  2.58  2.45  2.05  1.55  1.46  2.05  2.49  2.60  2.38  2.49  2.65

Ni mg/L  0.052  0.00023 <0.0002  0.00040  0.00041  0.00041  0.00041  0.00022  0.00022  0.00022  0.00015  0.00015  0.00015  0.00018  0.00018  0.00012

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0060  0.0020  0.0169  0.00039  0.00047  0.00050  0.00082  0.00031  0.00015  0.00017  0.00018  0.00020  0.00031  0.00029  0.00050

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  5.72  2.41  11.60  4.23  4.64  4.42  4.06  2.37  1.64  2.51  3.38  3.49  3.71  3.71  5.02

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00020  0.00020  0.00020  0.00021  0.00021  0.00021  0.00033  0.00033  0.00033  0.00022  0.00022  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00280  0.00093  0.00080  0.00048  0.0011  0.00081  0.0017  0.00048  0.00060  0.00083  0.0016  0.00070  0.00048

TDS mg/L  500  56.2  10.5  86.0  44.6  39.7  58.2  43.2  31.8  47.7  52.5  63.1  67.5  45.0  49.9  63.5

NO3 + NO2 mg/L as N -  0.053 <0.05  0.091  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

POST‐CLOSURE YEAR 30

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

27 (HDR, 2017)

Predicted Chemistry at YP-T-27 - Post-Closure Year 30Minimum Measured 
Baseline Chemistry 

at YP-T-27 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

27 (HDR, 2017)



YP‐T‐27: Meadow Creek below TSF and Hangar Flats DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.39  6.43  8.39  7.45  7.52  7.88  7.38  7.38  6.94  7.23  7.16  7.16  7.16  7.45  7.16

Alkalinity mg/L as CaCO3 >20  38.2  20.7  58.0  50.9  47.4  53.8  31.8  25.1  25.1  36.6  49.9  50.6  45.8  45.8  45.8

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.013  0.004  0.025  0.0066  0.0066  0.0095  0.012  0.018  0.018  0.013  0.0080  0.0080  0.012  0.012  0.012

As mg/L  0.010  0.033  0.012  0.052  0.0017  0.0016  0.0016  0.0017  0.00096  0.00068  0.0013  0.0021  0.0020  0.0016  0.0014  0.0018

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.005  0.003  0.007  0.0054  0.0054  0.0054  0.0034  0.0034  0.0034  0.0056  0.0056  0.0056  0.0052  0.0052  0.0054

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.70  15.0  13.0  13.0  12.6  8.99  6.35  6.35  9.49  13.3  13.4  12.0  11.8  13.4

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  1.22  0.25  2.35  1.13  1.21  1.05  0.46  0.15  0.065  0.44  0.96  1.18  1.10  1.02  1.00

Co mg/L - 0.00012 0.00005 0.00021  4.2E-05  4.2E-05  4.2E-05  1.9E-05  1.9E-05  1.9E-05  3.2E-05  3.2E-05  3.2E-05  3.1E-05  3.1E-05  3.5E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00070  0.00012  0.00026  0.00016  0.00040  0.00022  0.00020  0.00016  0.00012  0.00012  0.00032  0.00016  0.00016

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.063 <0.02  0.124  0.063  0.047  0.047  0.021  0.0099  0.0071  0.023  0.065  0.061  0.053  0.060  0.057

Hg mg/L  1.2E-05  1.5E-06  6.0E-07  3.8E-06  4.6E-07  5.0E-07  7.0E-07  1.9E-06  1.6E-06  1.3E-06  5.6E-07  6.9E-07  8.6E-07  5.9E-07  7.8E-07  8.6E-07

K mg/L -  0.87  0.51  1.08  0.89  0.87  0.85  0.84  0.57  0.56  0.67  0.86  0.91  0.81  0.87  0.91

Mg mg/L -  2.10  0.98  2.92  2.37  2.37  2.26  1.62  1.06  0.96  1.51  2.26  2.37  2.07  2.10  2.37

Mn mg/L  0.050  0.025  0.005  0.043  0.0041  0.0041  0.0039  0.0020  0.00065  0.00094  0.0020  0.0048  0.0048  0.0041  0.0041  0.0035

Mo mg/L  0.60  0.00094  0.00052  0.00126  0.0012  0.0012  0.0012  0.00070  0.00070  0.00070  0.0013  0.0013  0.0013  0.0011  0.0011  0.0013

Na mg/L -  2.43  1.52  3.12  2.61  2.58  2.45  2.05  1.55  1.46  2.05  2.49  2.60  2.38  2.49  2.65

Ni mg/L  0.052  0.00023 <0.0002  0.00040  0.00041  0.00041  0.00041  0.00022  0.00022  0.00022  0.00015  0.00015  0.00015  0.00018  0.00018  0.00012

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0060  0.0020  0.0169  0.00039  0.00047  0.00050  0.00082  0.00031  0.00015  0.00017  0.00018  0.00020  0.00031  0.00029  0.00050

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  5.72  2.41  11.60  4.23  4.64  4.42  4.06  2.37  1.64  2.51  3.38  3.49  3.71  3.71  5.02

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00020  0.00020  0.00020  0.00021  0.00021  0.00021  0.00033  0.00033  0.00033  0.00022  0.00022  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00280  0.00093  0.00080  0.00048  0.0011  0.00081  0.0017  0.00048  0.00060  0.00083  0.0016  0.00070  0.00048

TDS mg/L  500  56.2  10.5  86.0  44.6  39.7  58.2  43.2  31.8  47.7  52.5  63.1  67.5  45.0  49.9  63.5

NO3 + NO2 mg/L as N -  0.053 <0.05  0.091  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 50

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

27 (HDR, 2017)

Predicted Chemistry at YP-T-27 - Post-Closure Year 50

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-27 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

27 (HDR, 2017)



YP‐T‐27: Meadow Creek below TSF and Hangar Flats DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.39  6.43  8.39  7.45  7.52  7.88  7.38  7.38  6.94  7.23  7.16  7.16  7.16  7.45  7.16

Alkalinity mg/L as CaCO3 >20  38.2  20.7  58.0  50.9  47.4  53.8  31.8  25.1  25.1  36.6  49.9  50.6  45.8  45.8  45.8

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.013  0.004  0.025  0.0066  0.0066  0.0095  0.012  0.018  0.018  0.013  0.0080  0.0080  0.012  0.012  0.012

As mg/L  0.010  0.033  0.012  0.052  0.0017  0.0016  0.0016  0.0017  0.00096  0.00068  0.0013  0.0021  0.0020  0.0016  0.0014  0.0018

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.005  0.003  0.007  0.0054  0.0054  0.0054  0.0034  0.0034  0.0034  0.0056  0.0056  0.0056  0.0052  0.0052  0.0054

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.70  15.0  13.0  13.0  12.6  8.99  6.35  6.35  9.49  13.3  13.4  12.0  11.8  13.4

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  1.22  0.25  2.35  1.13  1.21  1.05  0.46  0.15  0.065  0.44  0.96  1.18  1.10  1.02  1.00

Co mg/L - 0.00012 0.00005 0.00021  4.2E-05  4.2E-05  4.2E-05  1.9E-05  1.9E-05  1.9E-05  3.2E-05  3.2E-05  3.2E-05  3.1E-05  3.1E-05  3.5E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00070  0.00012  0.00026  0.00016  0.00040  0.00022  0.00020  0.00016  0.00012  0.00012  0.00032  0.00016  0.00016

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.063 <0.02  0.124  0.063  0.047  0.047  0.021  0.0099  0.0071  0.023  0.065  0.061  0.053  0.060  0.057

Hg mg/L  1.2E-05  1.5E-06  6.0E-07  3.8E-06  4.6E-07  5.0E-07  7.0E-07  1.9E-06  1.6E-06  1.3E-06  5.6E-07  6.9E-07  8.6E-07  5.9E-07  7.8E-07  8.6E-07

K mg/L -  0.87  0.51  1.08  0.89  0.87  0.85  0.84  0.57  0.56  0.67  0.86  0.91  0.81  0.87  0.91

Mg mg/L -  2.10  0.98  2.92  2.37  2.37  2.26  1.62  1.06  0.96  1.51  2.26  2.37  2.07  2.10  2.37

Mn mg/L  0.050  0.025  0.005  0.043  0.0041  0.0041  0.0039  0.0020  0.00065  0.00094  0.0020  0.0048  0.0048  0.0041  0.0041  0.0035

Mo mg/L  0.60  0.00094  0.00052  0.00126  0.0012  0.0012  0.0012  0.00070  0.00070  0.00070  0.0013  0.0013  0.0013  0.0011  0.0011  0.0013

Na mg/L -  2.43  1.52  3.12  2.61  2.58  2.45  2.05  1.55  1.46  2.05  2.49  2.60  2.38  2.49  2.65

Ni mg/L  0.052  0.00023 <0.0002  0.00040  0.00041  0.00041  0.00041  0.00022  0.00022  0.00022  0.00015  0.00015  0.00015  0.00018  0.00018  0.00012

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0060  0.0020  0.0169  0.00039  0.00047  0.00050  0.00082  0.00031  0.00015  0.00017  0.00018  0.00020  0.00031  0.00029  0.00050

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  5.72  2.41  11.60  4.23  4.64  4.42  4.06  2.37  1.64  2.51  3.38  3.49  3.71  3.71  5.02

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00020  0.00020  0.00020  0.00021  0.00021  0.00021  0.00033  0.00033  0.00033  0.00022  0.00022  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00280  0.00093  0.00080  0.00048  0.0011  0.00081  0.0017  0.00048  0.00060  0.00083  0.0016  0.00070  0.00048

TDS mg/L  500  56.2  10.5  86.0  44.6  39.7  58.2  43.2  31.8  47.7  52.5  63.1  67.5  45.0  49.9  63.5

NO3 + NO2 mg/L as N -  0.053 <0.05  0.091  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

POST‐CLOSURE YEAR 75

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

27 (HDR, 2017)

Predicted Chemistry at YP-T-27 - Post-Closure Year 75Minimum Measured 
Baseline Chemistry 

at YP-T-27 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

27 (HDR, 2017)



YP‐T‐27: Meadow Creek below TSF and Hangar Flats DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.39  6.43  8.39  7.45  7.52  7.88  7.38  7.38  6.94  7.23  7.16  7.16  7.16  7.45  7.16

Alkalinity mg/L as CaCO3 >20  38.2  20.7  58.0  50.9  47.4  53.8  31.8  25.1  25.1  36.6  49.9  50.6  45.8  45.8  45.8

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.013  0.004  0.025  0.0066  0.0066  0.0095  0.012  0.018  0.018  0.013  0.0080  0.0080  0.012  0.012  0.012

As mg/L  0.010  0.033  0.012  0.052  0.0017  0.0016  0.0016  0.0017  0.00096  0.00068  0.0013  0.0021  0.0020  0.0016  0.0014  0.0018

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.005  0.003  0.007  0.0054  0.0054  0.0054  0.0034  0.0034  0.0034  0.0056  0.0056  0.0056  0.0052  0.0052  0.0054

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.70  15.0  13.0  13.0  12.6  8.99  6.35  6.35  9.49  13.3  13.4  12.0  11.8  13.4

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  1.22  0.25  2.35  1.13  1.21  1.05  0.46  0.15  0.065  0.44  0.96  1.18  1.10  1.02  1.00

Co mg/L - 0.00012 0.00005 0.00021  4.2E-05  4.2E-05  4.2E-05  1.9E-05  1.9E-05  1.9E-05  3.2E-05  3.2E-05  3.2E-05  3.1E-05  3.1E-05  3.5E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00070  0.00012  0.00026  0.00016  0.00040  0.00022  0.00020  0.00016  0.00012  0.00012  0.00032  0.00016  0.00016

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.063 <0.02  0.124  0.063  0.047  0.047  0.021  0.0099  0.0071  0.023  0.065  0.061  0.053  0.060  0.057

Hg mg/L  1.2E-05  1.5E-06  6.0E-07  3.8E-06  4.6E-07  5.0E-07  7.0E-07  1.9E-06  1.6E-06  1.3E-06  5.6E-07  6.9E-07  8.6E-07  5.9E-07  7.8E-07  8.6E-07

K mg/L -  0.87  0.51  1.08  0.89  0.87  0.85  0.84  0.57  0.56  0.67  0.86  0.91  0.81  0.87  0.91

Mg mg/L -  2.10  0.98  2.92  2.37  2.37  2.26  1.62  1.06  0.96  1.51  2.26  2.37  2.07  2.10  2.37

Mn mg/L  0.050  0.025  0.005  0.043  0.0041  0.0041  0.0039  0.0020  0.00065  0.00094  0.0020  0.0048  0.0048  0.0041  0.0041  0.0035

Mo mg/L  0.60  0.00094  0.00052  0.00126  0.0012  0.0012  0.0012  0.00070  0.00070  0.00070  0.0013  0.0013  0.0013  0.0011  0.0011  0.0013

Na mg/L -  2.43  1.52  3.12  2.61  2.58  2.45  2.05  1.55  1.46  2.05  2.49  2.60  2.38  2.49  2.65

Ni mg/L  0.052  0.00023 <0.0002  0.00040  0.00041  0.00041  0.00041  0.00022  0.00022  0.00022  0.00015  0.00015  0.00015  0.00018  0.00018  0.00012

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0060  0.0020  0.0169  0.00039  0.00047  0.00050  0.00082  0.00031  0.00015  0.00017  0.00018  0.00020  0.00031  0.00029  0.00050

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  5.72  2.41  11.60  4.23  4.64  4.42  4.06  2.37  1.64  2.51  3.38  3.49  3.71  3.71  5.02

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00020  0.00020  0.00020  0.00021  0.00021  0.00021  0.00033  0.00033  0.00033  0.00022  0.00022  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00280  0.00093  0.00080  0.00048  0.0011  0.00081  0.0017  0.00048  0.00060  0.00083  0.0016  0.00070  0.00048

TDS mg/L  500  56.2  10.5  86.0  44.6  39.7  58.2  43.2  31.8  47.7  52.5  63.1  67.5  45.0  49.9  63.5

NO3 + NO2 mg/L as N -  0.053 <0.05  0.091  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 100

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

27 (HDR, 2017)

Predicted Chemistry at YP-T-27 - Post-Closure Year 100

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-27 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

27 (HDR, 2017)



YP‐T‐22: Meadow Creek below Hangar Flats Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.44  6.57  8.33  7.52  7.52  7.66  7.74  7.45  6.72  7.23  7.30  7.09  7.09  7.52  6.94

Alkalinity mg/L as CaCO3 >20  39.7  21.9  65.0  49.9  47.3  55.7  32.6  25.3  25.3  36.8  48.6  48.9  45.4  45.1  46.7

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.014  0.004  0.058  0.0075  0.0075  0.0011  0.015  0.020  0.018  0.014  0.0092  0.0092  0.0075  0.0075  0.0065

As mg/L  0.010  0.033  0.014  0.052  0.0052  0.0048  0.0053  0.0067  0.0040  0.0024  0.0048  0.0067  0.0066  0.0053  0.0046  0.0051

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.007  0.004  0.009  0.0054  0.0054  0.0054  0.0034  0.0034  0.0034  0.0057  0.0057  0.0057  0.0053  0.0053  0.0053

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.1  5.82  14.4  12.8  12.8  12.3  9.36  6.52  6.52  9.69  12.9  12.9  11.9  11.8  13.0

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.99  0.23  1.78  2.86  3.13  2.93  1.50  0.33  0.22  0.95  2.23  2.72  2.73  2.59  2.61

Co mg/L - 0.00010 0.00005 0.00020  0.00017  0.00017  0.00017  8.4E-05  8.4E-05  8.4E-05  0.00012  0.00012  0.00012  0.00014  0.00014  0.00013

Cr mg/L  0.10  0.00025 <0.0002  0.00130  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00027 <0.0001  0.00100  0.00018  0.00019  0.00018  0.00032  0.00024  0.00018  0.00013  0.00026  0.00027  0.00013  0.00023  0.00030

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.071  0.021  0.149  0.024  0.019  0.035  0.015  0.0057  0.0087  0.018  0.033  0.032  0.028  0.033  0.020

Hg mg/L  1.2E-05  1.7E-06  7.0E-07  4.0E-06  7.7E-07  8.1E-07  1.3E-06  1.8E-06  1.5E-06  1.1E-06  8.3E-07  7.1E-07  7.7E-07  9.2E-07  8.6E-07  8.1E-07

K mg/L -  0.84  0.53  1.10  0.86  0.87  0.87  0.89  0.60  0.54  0.69  0.82  0.88  0.80  0.86  0.87

Mg mg/L -  2.15  1.05  3.05  2.33  2.36  2.25  1.64  1.09  1.02  1.60  2.22  2.32  2.05  2.09  2.28

Mn mg/L  0.050  0.022  0.006  0.039  0.0060  0.0060  0.0067  0.0044  0.0017  0.0022  0.0035  0.0058  0.0058  0.0065  0.0065  0.0060

Mo mg/L  0.60  0.00088  0.00052  0.00117  0.0012  0.0012  0.0012  0.00072  0.00072  0.00072  0.0013  0.0013  0.0013  0.0011  0.0011  0.0012

Na mg/L -  2.42  1.55  3.12  2.56  2.58  2.56  2.03  1.59  1.48  2.10  2.45  2.54  2.36  2.45  2.54

Ni mg/L  0.052  0.00027 <0.0002  0.00070  0.00038  0.00038  0.00038  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00030  0.00030  0.00012

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 0.000021 <0.00002 0.000040  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06

Sb mg/L  0.0052  0.0078  0.0024  0.0358  0.00051  0.00065  0.00073  0.0018  0.00067  0.00021  0.00021  0.00022  0.00026  0.00038  0.00040  0.00057

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.97  2.26  9.36  4.31  4.74  4.62  4.65  2.56  1.72  2.56  3.25  3.39  3.68  3.65  4.91

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00025 <0.0002  0.00031  0.00012  0.00012  0.00012  0.00022  0.00022  0.00022  0.00030  0.00030  0.00030  0.00022  0.00022  0.00010

Zn mg/L  0.12  0.00066 <0.0005  0.00330  0.00027  0.00018  0.00030  0.00049  0.00032  0.00018  0.00018  0.00026  0.00034  0.00027  0.00037  0.00037

TDS mg/L  500  54.8  29.0  79.0  59.7  49.9  53.5  49.9  39.2  37.0  51.3  61.1  63.3  57.5  52.2  63.8

NO3 + NO2 mg/L as N -  0.052 <0.05  0.095  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

Predicted Chemistry at YP-T-22 - Operational Year 1

OPERATIONAL YEAR 1

Minimum Measured 
Baseline Chemistry 

at YP-T-22 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

22 (HDR, 2017)



YP‐T‐22: Meadow Creek below Hangar Flats Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.44  6.57  8.33  7.52  7.52  7.66  7.74  7.45  6.72  7.23  7.30  7.09  7.09  7.52  6.94

Alkalinity mg/L as CaCO3 >20  39.7  21.9  65.0  50.2  47.6  56.0  32.8  25.4  25.4  37.0  48.9  49.2  45.7  45.4  47.0

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.014  0.004  0.058  0.0075  0.0075  0.0011  0.015  0.020  0.018  0.014  0.0092  0.0092  0.0075  0.0075  0.0065

As mg/L  0.010  0.033  0.014  0.052  0.0091  0.0084  0.0094  0.012  0.0070  0.0042  0.0085  0.012  0.012  0.0092  0.0081  0.0090

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.007  0.004  0.009  0.0055  0.0055  0.0055  0.0035  0.0035  0.0035  0.0058  0.0058  0.0058  0.0054  0.0054  0.0054

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.1  5.82  14.4  13.0  13.0  12.4  9.48  6.60  6.60  9.82  13.0  13.0  12.1  11.9  13.1

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.99  0.23  1.78  2.86  3.13  2.93  1.50  0.33  0.22  0.95  2.23  2.72  2.73  2.59  2.61

Co mg/L - 0.00010 0.00005 0.00020  0.00017  0.00017  0.00017  8.4E-05  8.4E-05  8.4E-05  0.00012  0.00012  0.00012  0.00014  0.00014  0.00013

Cr mg/L  0.10  0.00025 <0.0002  0.00130  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00027 <0.0001  0.00100  0.00018  0.00019  0.00018  0.00032  0.00024  0.00018  0.00013  0.00026  0.00027  0.00013  0.00023  0.00030

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.071  0.021  0.149  0.042  0.033  0.060  0.025  0.0098  0.015  0.031  0.056  0.055  0.048  0.056  0.035

Hg mg/L  1.2E-05  1.7E-06  7.0E-07  4.0E-06  7.8E-07  8.2E-07  1.3E-06  1.8E-06  1.5E-06  1.2E-06  8.4E-07  7.1E-07  7.8E-07  9.3E-07  8.7E-07  8.2E-07

K mg/L -  0.84  0.53  1.10  0.87  0.88  0.88  0.90  0.61  0.55  0.70  0.83  0.89  0.81  0.87  0.88

Mg mg/L -  2.15  1.05  3.05  2.38  2.41  2.29  1.67  1.11  1.04  1.63  2.26  2.36  2.09  2.13  2.32

Mn mg/L  0.050  0.022  0.006  0.039  0.0089  0.0089  0.0099  0.0065  0.0025  0.0032  0.0052  0.0086  0.0086  0.0096  0.0096  0.0089

Mo mg/L  0.60  0.00088  0.00052  0.00117  0.0012  0.0012  0.0012  0.00073  0.00073  0.00073  0.0013  0.0013  0.0013  0.0011  0.0011  0.0012

Na mg/L -  2.42  1.55  3.12  2.59  2.61  2.59  2.05  1.60  1.49  2.12  2.48  2.57  2.38  2.48  2.57

Ni mg/L  0.052  0.00027 <0.0002  0.00070  0.00038  0.00038  0.00038  0.00021  0.00021  0.00021  0.00022  0.00022  0.00022  0.00030  0.00030  0.00012

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 0.000021 <0.00002 0.000040  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06

Sb mg/L  0.0052  0.0078  0.0024  0.0358  0.00076  0.00096  0.0011  0.0027  0.00100  0.00031  0.00031  0.00033  0.00038  0.00056  0.00059  0.00085

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.97  2.26  9.36  4.54  4.99  4.87  4.90  2.69  1.82  2.69  3.42  3.57  3.87  3.84  5.17

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00025 <0.0002  0.00031  0.00012  0.00012  0.00012  0.00022  0.00022  0.00022  0.00030  0.00030  0.00030  0.00022  0.00022  0.00010

Zn mg/L  0.12  0.00066 <0.0005  0.00330  0.00027  0.00018  0.00030  0.00049  0.00032  0.00018  0.00018  0.00026  0.00034  0.00027  0.00037  0.00037

TDS mg/L  500  54.8  29.0  79.0  60.4  50.5  54.1  50.5  39.7  37.4  51.8  61.8  64.0  58.1  52.7  64.5

NO3 + NO2 mg/L as N -  0.052 <0.05  0.095  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

OPERATIONAL YEAR 2

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

Predicted Chemistry at YP-T-22 - Operational Year 2
Minimum Measured 
Baseline Chemistry 

at YP-T-22 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

22 (HDR, 2017)



YP‐T‐22: Meadow Creek below Hangar Flats Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.44  6.57  8.33  7.52  7.52  7.66  7.74  7.45  6.72  7.23  7.30  7.09  7.09  7.52  6.94

Alkalinity mg/L as CaCO3 >20  39.7  21.9  65.0  50.0  47.5  55.8  32.7  25.3  25.3  36.9  48.7  49.1  45.5  45.2  46.8

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.014  0.004  0.058  0.0075  0.0075  0.0011  0.015  0.020  0.018  0.014  0.0092  0.0092  0.0075  0.0075  0.0065

As mg/L  0.010  0.033  0.014  0.052  0.0066  0.0061  0.0068  0.0085  0.0051  0.0031  0.0062  0.0086  0.0084  0.0067  0.0059  0.0066

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.007  0.004  0.009  0.0054  0.0054  0.0054  0.0035  0.0035  0.0035  0.0057  0.0057  0.0057  0.0054  0.0054  0.0054

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.1  5.82  14.4  12.8  12.8  12.3  9.40  6.55  6.55  9.74  12.9  12.9  12.0  11.8  13.0

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.99  0.23  1.78  2.86  3.13  2.93  1.50  0.33  0.22  0.95  2.23  2.72  2.73  2.59  2.61

Co mg/L - 0.00010 0.00005 0.00020  0.00017  0.00017  0.00017  8.4E-05  8.4E-05  8.4E-05  0.00012  0.00012  0.00012  0.00014  0.00014  0.00013

Cr mg/L  0.10  0.00025 <0.0002  0.00130  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00027 <0.0001  0.00100  0.00018  0.00019  0.00018  0.00032  0.00024  0.00018  0.00013  0.00026  0.00027  0.00013  0.00023  0.00030

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.071  0.021  0.149  0.031  0.024  0.044  0.019  0.0072  0.011  0.023  0.041  0.040  0.035  0.041  0.026

Hg mg/L  1.2E-05  1.7E-06  7.0E-07  4.0E-06  7.7E-07  8.1E-07  1.3E-06  1.8E-06  1.5E-06  1.2E-06  8.4E-07  7.1E-07  7.7E-07  9.2E-07  8.6E-07  8.1E-07

K mg/L -  0.84  0.53  1.10  0.86  0.87  0.87  0.89  0.60  0.54  0.69  0.83  0.88  0.80  0.86  0.87

Mg mg/L -  2.15  1.05  3.05  2.35  2.38  2.27  1.65  1.10  1.03  1.61  2.24  2.34  2.07  2.11  2.29

Mn mg/L  0.050  0.022  0.006  0.039  0.0071  0.0071  0.0079  0.0051  0.0020  0.0025  0.0041  0.0068  0.0068  0.0076  0.0076  0.0070

Mo mg/L  0.60  0.00088  0.00052  0.00117  0.0012  0.0012  0.0012  0.00073  0.00073  0.00073  0.0013  0.0013  0.0013  0.0011  0.0011  0.0012

Na mg/L -  2.42  1.55  3.12  2.57  2.59  2.57  2.04  1.59  1.48  2.11  2.46  2.55  2.37  2.46  2.55

Ni mg/L  0.052  0.00027 <0.0002  0.00070  0.00038  0.00038  0.00038  0.00021  0.00021  0.00021  0.00022  0.00022  0.00022  0.00030  0.00030  0.00012

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 0.000021 <0.00002 0.000040  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06

Sb mg/L  0.0052  0.0078  0.0024  0.0358  0.00060  0.00077  0.00086  0.0022  0.00079  0.00025  0.00025  0.00026  0.00030  0.00044  0.00047  0.00068

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.97  2.26  9.36  4.39  4.83  4.71  4.74  2.61  1.76  2.61  3.31  3.46  3.75  3.72  5.01

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00025 <0.0002  0.00031  0.00012  0.00012  0.00012  0.00022  0.00022  0.00022  0.00030  0.00030  0.00030  0.00022  0.00022  0.00010

Zn mg/L  0.12  0.00066 <0.0005  0.00330  0.00027  0.00018  0.00030  0.00049  0.00032  0.00018  0.00018  0.00026  0.00034  0.00027  0.00037  0.00037

TDS mg/L  500  54.8  29.0  79.0  60.0  50.1  53.7  50.1  39.4  37.2  51.5  61.3  63.6  57.7  52.4  64.0

NO3 + NO2 mg/L as N -  0.052 <0.05  0.095  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Predicted Chemistry at YP-T-22 - Operational Year 3 

OPERATIONAL YEAR 3

Minimum Measured 
Baseline Chemistry 

at YP-T-22 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

22 (HDR, 2017)



Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.44  6.57  8.33  7.52  7.52  7.66  7.74  7.45  6.72  7.23  7.30  7.09  7.09  7.52  6.94

Alkalinity mg/L as CaCO3 >20  39.7  21.9  65.0  50.0  47.5  55.8  32.7  25.3  25.3  36.9  48.8  49.1  45.6  45.2  46.8

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.014  0.004  0.058  0.0075  0.0075  0.0011  0.015  0.020  0.018  0.014  0.0092  0.0092  0.0075  0.0075  0.0065

As mg/L  0.010  0.033  0.014  0.052  0.0070  0.0065  0.0072  0.0091  0.0054  0.0033  0.0066  0.0091  0.0090  0.0071  0.0062  0.0070

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.007  0.004  0.009  0.0054  0.0054  0.0054  0.0035  0.0035  0.0035  0.0057  0.0057  0.0057  0.0054  0.0054  0.0054

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.1  5.82  14.4  12.9  12.9  12.4  9.42  6.56  6.56  9.75  12.9  12.9  12.0  11.9  13.0

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.99  0.23  1.78  2.86  3.13  2.93  1.50  0.33  0.22  0.95  2.23  2.72  2.73  2.59  2.61

Co mg/L - 0.00010 0.00005 0.00020  0.00017  0.00017  0.00017  8.4E-05  8.4E-05  8.4E-05  0.00012  0.00012  0.00012  0.00014  0.00014  0.00013

Cr mg/L  0.10  0.00025 <0.0002  0.00130  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00027 <0.0001  0.00100  0.00018  0.00019  0.00018  0.00032  0.00024  0.00018  0.00013  0.00026  0.00027  0.00013  0.00023  0.00030

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.071  0.021  0.149  0.033  0.026  0.047  0.020  0.0076  0.012  0.024  0.044  0.043  0.038  0.044  0.027

Hg mg/L  1.2E-05  1.7E-06  7.0E-07  4.0E-06  7.7E-07  8.1E-07  1.3E-06  1.8E-06  1.5E-06  1.2E-06  8.4E-07  7.1E-07  7.7E-07  9.3E-07  8.6E-07  8.1E-07

K mg/L -  0.84  0.53  1.10  0.86  0.87  0.87  0.90  0.60  0.54  0.69  0.83  0.88  0.80  0.86  0.87

Mg mg/L -  2.15  1.05  3.05  2.36  2.38  2.27  1.66  1.10  1.03  1.61  2.24  2.34  2.07  2.11  2.30

Mn mg/L  0.050  0.022  0.006  0.039  0.0074  0.0074  0.0082  0.0053  0.0021  0.0027  0.0043  0.0071  0.0071  0.0079  0.0079  0.0073

Mo mg/L  0.60  0.00088  0.00052  0.00117  0.0012  0.0012  0.0012  0.00073  0.00073  0.00073  0.0013  0.0013  0.0013  0.0011  0.0011  0.0012

Na mg/L -  2.42  1.55  3.12  2.57  2.59  2.57  2.04  1.59  1.48  2.11  2.46  2.56  2.37  2.46  2.56

Ni mg/L  0.052  0.00027 <0.0002  0.00070  0.00038  0.00038  0.00038  0.00021  0.00021  0.00021  0.00022  0.00022  0.00022  0.00030  0.00030  0.00012

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 0.000021 <0.00002 0.000040  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06

Sb mg/L  0.0052  0.0078  0.0024  0.0358  0.00063  0.00080  0.00090  0.0022  0.00083  0.00026  0.00026  0.00027  0.00032  0.00046  0.00049  0.00070

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.97  2.26  9.36  4.42  4.86  4.74  4.77  2.62  1.77  2.62  3.33  3.47  3.77  3.74  5.03

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00025 <0.0002  0.00031  0.00012  0.00012  0.00012  0.00022  0.00022  0.00022  0.00030  0.00030  0.00030  0.00022  0.00022  0.00010

Zn mg/L  0.12  0.00066 <0.0005  0.00330  0.00027  0.00018  0.00030  0.00049  0.00032  0.00018  0.00018  0.00026  0.00034  0.00027  0.00037  0.00037

TDS mg/L  500  54.8  29.0  79.0  60.1  50.2  53.8  50.2  39.4  37.2  51.5  61.4  63.6  57.8  52.4  64.1

NO3 + NO2 mg/L as N -  0.052 <0.05  0.095  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Minimum Measured 
Baseline Chemistry 

at YP-T-22 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

Predicted Chemistry at YP-T-22 - Operational Year 4 

OPERATIONAL YEAR 4



YP‐T‐22: Meadow Creek below Hangar Flats Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.44  6.57  8.33  7.52  7.52  7.66  7.74  7.45  6.72  7.23  7.30  7.09  7.09  7.52  6.94

Alkalinity mg/L as CaCO3 >20  39.7  21.9  65.0  49.9  47.4  55.7  32.6  25.3  25.3  36.8  48.6  49.0  45.4  45.1  46.7

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.014  0.004  0.058  0.0075  0.0075  0.0011  0.015  0.020  0.018  0.014  0.0092  0.0092  0.0075  0.0075  0.0065

As mg/L  0.010  0.033  0.014  0.052  0.0050  0.0046  0.0051  0.0064  0.0038  0.0023  0.0047  0.0065  0.0064  0.0051  0.0044  0.0049

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.007  0.004  0.009  0.0054  0.0054  0.0054  0.0034  0.0034  0.0034  0.0057  0.0057  0.0057  0.0053  0.0053  0.0053

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.1  5.82  14.4  12.8  12.8  12.3  9.36  6.52  6.52  9.69  12.9  12.9  11.9  11.8  13.0

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.99  0.23  1.78  2.86  3.13  2.93  1.50  0.33  0.22  0.95  2.23  2.72  2.73  2.59  2.61

Co mg/L - 0.00010 0.00005 0.00020  0.00017  0.00017  0.00017  8.4E-05  8.4E-05  8.4E-05  0.00012  0.00012  0.00012  0.00014  0.00014  0.00013

Cr mg/L  0.10  0.00025 <0.0002  0.00130  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00027 <0.0001  0.00100  0.00018  0.00019  0.00018  0.00032  0.00024  0.00018  0.00013  0.00026  0.00027  0.00013  0.00023  0.00030

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.071  0.021  0.149  0.023  0.018  0.033  0.014  0.0054  0.0083  0.017  0.031  0.030  0.027  0.031  0.019

Hg mg/L  1.2E-05  1.7E-06  7.0E-07  4.0E-06  7.7E-07  8.0E-07  1.3E-06  1.8E-06  1.5E-06  1.1E-06  8.3E-07  7.0E-07  7.7E-07  9.2E-07  8.5E-07  8.0E-07

K mg/L -  0.84  0.53  1.10  0.86  0.87  0.87  0.89  0.60  0.54  0.69  0.83  0.88  0.80  0.86  0.87

Mg mg/L -  2.15  1.05  3.05  2.34  2.36  2.25  1.64  1.09  1.02  1.60  2.22  2.32  2.05  2.09  2.28

Mn mg/L  0.050  0.022  0.006  0.039  0.0065  0.0065  0.0072  0.0047  0.0018  0.0023  0.0038  0.0063  0.0063  0.0070  0.0070  0.0065

Mo mg/L  0.60  0.00088  0.00052  0.00117  0.0012  0.0012  0.0012  0.00073  0.00073  0.00073  0.0013  0.0013  0.0013  0.0011  0.0011  0.0012

Na mg/L -  2.42  1.55  3.12  2.57  2.59  2.57  2.03  1.59  1.48  2.11  2.46  2.55  2.37  2.46  2.55

Ni mg/L  0.052  0.00027 <0.0002  0.00070  0.00038  0.00038  0.00038  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00030  0.00030  0.00012

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 0.000021 <0.00002 0.000040  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06

Sb mg/L  0.0052  0.0078  0.0024  0.0358  0.00060  0.00077  0.00086  0.0022  0.00079  0.00025  0.00025  0.00026  0.00030  0.00044  0.00047  0.00068

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.97  2.26  9.36  4.27  4.70  4.59  4.62  2.54  1.71  2.54  3.22  3.36  3.65  3.62  4.87

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00025 <0.0002  0.00031  0.00012  0.00012  0.00012  0.00022  0.00022  0.00022  0.00030  0.00030  0.00030  0.00022  0.00022  0.00010

Zn mg/L  0.12  0.00066 <0.0005  0.00330  0.00027  0.00018  0.00030  0.00049  0.00032  0.00018  0.00018  0.00025  0.00034  0.00027  0.00037  0.00037

TDS mg/L  500  54.8  29.0  79.0  59.8  49.9  53.5  49.9  39.2  37.0  51.3  61.1  63.3  57.5  52.2  63.8

NO3 + NO2 mg/L as N -  0.052 <0.05  0.095  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

Predicted Chemistry at YP-T-22 - Operational Year 5
Minimum Measured 
Baseline Chemistry 

at YP-T-22 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

Parameter Units

OPERATIONAL YEAR 5



YP‐T‐22: Meadow Creek below Hangar Flats Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.44  6.57  8.33  7.52  7.52  7.66  7.74  7.45  6.72  7.23  7.30  7.09  7.09  7.52  6.94

Alkalinity mg/L as CaCO3 >20  39.7  21.9  65.0  49.9  47.4  55.7  32.6  25.3  25.3  36.8  48.6  49.0  45.4  45.1  46.7

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.014  0.004  0.058  0.0075  0.0075  0.0011  0.015  0.020  0.018  0.014  0.0092  0.0092  0.0075  0.0075  0.0065

As mg/L  0.010  0.033  0.014  0.052  0.0048  0.0044  0.0050  0.0062  0.0037  0.0022  0.0045  0.0062  0.0061  0.0049  0.0043  0.0048

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.007  0.004  0.009  0.0054  0.0054  0.0054  0.0034  0.0034  0.0034  0.0057  0.0057  0.0057  0.0053  0.0053  0.0053

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.1  5.82  14.4  12.8  12.8  12.3  9.35  6.51  6.51  9.69  12.9  12.9  11.9  11.8  12.9

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.99  0.23  1.78  2.86  3.13  2.93  1.50  0.33  0.22  0.95  2.23  2.72  2.73  2.59  2.61

Co mg/L - 0.00010 0.00005 0.00020  0.00017  0.00017  0.00017  8.4E-05  8.4E-05  8.4E-05  0.00012  0.00012  0.00012  0.00014  0.00014  0.00013

Cr mg/L  0.10  0.00025 <0.0002  0.00130  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00027 <0.0001  0.00100  0.00018  0.00019  0.00018  0.00032  0.00024  0.00018  0.00013  0.00026  0.00027  0.00013  0.00023  0.00030

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.071  0.021  0.149  0.022  0.018  0.032  0.014  0.0052  0.0080  0.017  0.030  0.029  0.026  0.030  0.019

Hg mg/L  1.2E-05  1.7E-06  7.0E-07  4.0E-06  7.7E-07  8.0E-07  1.3E-06  1.8E-06  1.5E-06  1.1E-06  8.3E-07  7.0E-07  7.7E-07  9.2E-07  8.5E-07  8.0E-07

K mg/L -  0.84  0.53  1.10  0.86  0.87  0.87  0.89  0.60  0.54  0.69  0.83  0.88  0.80  0.86  0.87

Mg mg/L -  2.15  1.05  3.05  2.33  2.36  2.25  1.64  1.09  1.02  1.60  2.22  2.32  2.05  2.09  2.28

Mn mg/L  0.050  0.022  0.006  0.039  0.0063  0.0063  0.0070  0.0046  0.0018  0.0023  0.0037  0.0061  0.0061  0.0068  0.0068  0.0063

Mo mg/L  0.60  0.00088  0.00052  0.00117  0.0012  0.0012  0.0012  0.00073  0.00073  0.00073  0.0013  0.0013  0.0013  0.0011  0.0011  0.0012

Na mg/L -  2.42  1.55  3.12  2.57  2.59  2.57  2.03  1.59  1.48  2.11  2.46  2.55  2.37  2.46  2.55

Ni mg/L  0.052  0.00027 <0.0002  0.00070  0.00038  0.00038  0.00038  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00030  0.00030  0.00012

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 0.000021 <0.00002 0.000040  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06

Sb mg/L  0.0052  0.0078  0.0024  0.0358  0.00058  0.00075  0.00084  0.0021  0.00077  0.00024  0.00024  0.00026  0.00030  0.00043  0.00046  0.00066

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.97  2.26  9.36  4.27  4.69  4.58  4.61  2.53  1.71  2.53  3.21  3.36  3.64  3.61  4.86

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00025 <0.0002  0.00031  0.00012  0.00012  0.00012  0.00022  0.00022  0.00022  0.00030  0.00030  0.00030  0.00022  0.00022  0.00010

Zn mg/L  0.12  0.00066 <0.0005  0.00330  0.00027  0.00018  0.00030  0.00049  0.00032  0.00018  0.00018  0.00025  0.00034  0.00027  0.00037  0.00037

TDS mg/L  500  54.8  29.0  79.0  59.7  49.9  53.5  49.9  39.2  37.0  51.3  61.1  63.3  57.5  52.1  63.7

NO3 + NO2 mg/L as N -  0.052 <0.05  0.095  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Predicted Chemistry at YP-T-22 - Operational Year 6 
Parameter Units

Minimum Measured 
Baseline Chemistry 

at YP-T-22 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

OPERATIONAL YEAR 6



YP‐T‐22: Meadow Creek below Hangar Flats Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.44  6.57  8.33  7.52  7.52  7.66  7.74  7.45  6.72  7.23  7.30  7.09  7.09  7.52  6.94

Alkalinity mg/L as CaCO3 >20  39.7  21.9  65.0  49.6  47.1  55.4  32.4  25.1  25.1  36.6  48.4  48.7  45.2  44.9  46.4

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.014  0.004  0.058  0.0075  0.0075  0.0011  0.015  0.020  0.018  0.014  0.0092  0.0092  0.0075  0.0075  0.0065

As mg/L  0.010  0.033  0.014  0.052  0.0014  0.0013  0.0015  0.0018  0.0011  0.00066  0.0013  0.0019  0.0018  0.0015  0.0013  0.0014

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.007  0.004  0.009  0.0053  0.0053  0.0053  0.0034  0.0034  0.0034  0.0056  0.0056  0.0056  0.0052  0.0052  0.0052

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.1  5.82  14.4  12.6  12.6  12.1  9.24  6.44  6.44  9.57  12.7  12.7  11.8  11.6  12.8

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.99  0.23  1.78  2.86  3.13  2.93  1.50  0.33  0.22  0.95  2.23  2.72  2.73  2.59  2.61

Co mg/L - 0.00010 0.00005 0.00020  0.00017  0.00017  0.00017  8.4E-05  8.4E-05  8.4E-05  0.00012  0.00012  0.00012  0.00014  0.00014  0.00013

Cr mg/L  0.10  0.00025 <0.0002  0.00130  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00027 <0.0001  0.00100  0.00018  0.00019  0.00018  0.00032  0.00024  0.00018  0.00013  0.00026  0.00027  0.00013  0.00023  0.00030

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.071  0.021  0.149  0.0077  0.0060  0.011  0.0047  0.0018  0.0027  0.0058  0.010  0.010  0.0089  0.010  0.0064

Hg mg/L  1.2E-05  1.7E-06  7.0E-07  4.0E-06  7.6E-07  8.0E-07  1.3E-06  1.8E-06  1.5E-06  1.1E-06  8.3E-07  7.0E-07  7.6E-07  9.1E-07  8.5E-07  8.0E-07

K mg/L -  0.84  0.53  1.10  0.85  0.86  0.86  0.88  0.59  0.53  0.68  0.81  0.87  0.79  0.85  0.86

Mg mg/L -  2.15  1.05  3.05  2.29  2.32  2.21  1.61  1.07  1.00  1.57  2.18  2.28  2.01  2.06  2.24

Mn mg/L  0.050  0.022  0.006  0.039  0.0032  0.0032  0.0036  0.0024  0.00091  0.0012  0.0019  0.0031  0.0031  0.0035  0.0035  0.0032

Mo mg/L  0.60  0.00088  0.00052  0.00117  0.0012  0.0012  0.0012  0.00072  0.00072  0.00072  0.0013  0.0013  0.0013  0.0011  0.0011  0.0012

Na mg/L -  2.42  1.55  3.12  2.54  2.56  2.54  2.01  1.57  1.46  2.08  2.43  2.52  2.34  2.43  2.52

Ni mg/L  0.052  0.00027 <0.0002  0.00070  0.00037  0.00037  0.00037  0.00020  0.00020  0.00020  0.00021  0.00021  0.00021  0.00030  0.00030  0.00012

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 0.000021 <0.00002 0.000040  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06

Sb mg/L  0.0052  0.0078  0.0024  0.0358  0.00028  0.00035  0.00040  0.00099  0.00037  0.00011  0.00011  0.00012  0.00014  0.00020  0.00022  0.00031

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.97  2.26  9.36  4.09  4.50  4.39  4.42  2.43  1.64  2.43  3.08  3.22  3.49  3.46  4.66

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00025 <0.0002  0.00031  0.00012  0.00012  0.00012  0.00022  0.00022  0.00022  0.00030  0.00030  0.00030  0.00022  0.00022  0.00010

Zn mg/L  0.12  0.00066 <0.0005  0.00330  0.00027  0.00018  0.00030  0.00049  0.00032  0.00018  0.00018  0.00025  0.00034  0.00027  0.00037  0.00037

TDS mg/L  500  54.8  29.0  79.0  59.1  49.4  52.9  49.4  38.8  36.6  50.7  60.4  62.7  56.9  51.6  63.1

NO3 + NO2 mg/L as N -  0.052 <0.05  0.095  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

Predicted Chemistry at YP-T-22 - Operational Year 7
Parameter Units

Minimum Measured 
Baseline Chemistry 

at YP-T-22 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

22 (HDR, 2017)
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YP‐T‐22: Meadow Creek below Hangar Flats Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.44  6.57  8.33  7.52  7.52  7.66  7.74  7.45  6.72  7.23  7.30  7.09  7.09  7.52  6.94

Alkalinity mg/L as CaCO3 >20  39.7  21.9  65.0  49.6  47.1  55.4  32.4  25.1  25.1  36.6  48.4  48.7  45.2  44.9  46.4

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.014  0.004  0.058  0.0075  0.0075  0.0011  0.015  0.020  0.018  0.014  0.0092  0.0092  0.0075  0.0075  0.0065

As mg/L  0.010  0.033  0.014  0.052  0.0014  0.0013  0.0015  0.0018  0.0011  0.00066  0.0013  0.0019  0.0018  0.0015  0.0013  0.0014

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.007  0.004  0.009  0.0053  0.0053  0.0053  0.0034  0.0034  0.0034  0.0056  0.0056  0.0056  0.0052  0.0052  0.0052

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.1  5.82  14.4  12.6  12.6  12.1  9.24  6.44  6.44  9.57  12.7  12.7  11.8  11.6  12.8

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.99  0.23  1.78  2.86  3.13  2.93  1.50  0.33  0.22  0.95  2.23  2.72  2.73  2.59  2.61

Co mg/L - 0.00010 0.00005 0.00020  0.00017  0.00017  0.00017  8.4E-05  8.4E-05  8.4E-05  0.00012  0.00012  0.00012  0.00014  0.00014  0.00013

Cr mg/L  0.10  0.00025 <0.0002  0.00130  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00027 <0.0001  0.00100  0.00018  0.00019  0.00018  0.00032  0.00024  0.00018  0.00013  0.00026  0.00027  0.00013  0.00023  0.00030

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.071  0.021  0.149  0.0077  0.0060  0.011  0.0047  0.0018  0.0027  0.0058  0.010  0.010  0.0089  0.010  0.0064

Hg mg/L  1.2E-05  1.7E-06  7.0E-07  4.0E-06  7.6E-07  8.0E-07  1.3E-06  1.8E-06  1.5E-06  1.1E-06  8.3E-07  7.0E-07  7.6E-07  9.1E-07  8.5E-07  8.0E-07

K mg/L -  0.84  0.53  1.10  0.85  0.86  0.86  0.88  0.59  0.53  0.68  0.81  0.87  0.79  0.85  0.86

Mg mg/L -  2.15  1.05  3.05  2.29  2.32  2.21  1.61  1.07  1.00  1.57  2.18  2.28  2.01  2.06  2.24

Mn mg/L  0.050  0.022  0.006  0.039  0.0032  0.0032  0.0036  0.0024  0.00091  0.0012  0.0019  0.0031  0.0031  0.0035  0.0035  0.0032

Mo mg/L  0.60  0.00088  0.00052  0.00117  0.0012  0.0012  0.0012  0.00072  0.00072  0.00072  0.0013  0.0013  0.0013  0.0011  0.0011  0.0012

Na mg/L -  2.42  1.55  3.12  2.54  2.56  2.54  2.01  1.57  1.46  2.08  2.43  2.52  2.34  2.43  2.52

Ni mg/L  0.052  0.00027 <0.0002  0.00070  0.00037  0.00037  0.00037  0.00020  0.00020  0.00020  0.00021  0.00021  0.00021  0.00030  0.00030  0.00012

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 0.000021 <0.00002 0.000040  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06

Sb mg/L  0.0052  0.0078  0.0024  0.0358  0.00028  0.00035  0.00040  0.00099  0.00037  0.00011  0.00011  0.00012  0.00014  0.00020  0.00022  0.00031

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.97  2.26  9.36  4.09  4.50  4.39  4.42  2.43  1.64  2.43  3.08  3.22  3.49  3.46  4.66

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00025 <0.0002  0.00031  0.00012  0.00012  0.00012  0.00022  0.00022  0.00022  0.00030  0.00030  0.00030  0.00022  0.00022  0.00010

Zn mg/L  0.12  0.00066 <0.0005  0.00330  0.00027  0.00018  0.00030  0.00049  0.00032  0.00018  0.00018  0.00025  0.00034  0.00027  0.00037  0.00037

TDS mg/L  500  54.8  29.0  79.0  59.1  49.4  52.9  49.4  38.8  36.6  50.7  60.4  62.7  56.9  51.6  63.1

NO3 + NO2 mg/L as N -  0.052 <0.05  0.095  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Average Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

Predicted Chemistry at YP-T-22 - Operational Year 8 
Parameter Units

Minimum Measured 
Baseline Chemistry 

at YP-T-22 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard
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YP‐T‐22: Meadow Creek below Hangar Flats Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.44  6.57  8.33  7.52  7.52  7.66  7.74  7.45  6.72  7.23  7.30  7.09  7.09  7.52  6.94

Alkalinity mg/L as CaCO3 >20  39.7  21.9  65.0  49.6  47.1  55.4  32.4  25.1  25.1  36.6  48.4  48.7  45.2  44.9  46.4

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.014  0.004  0.058  0.0075  0.0075  0.0011  0.015  0.020  0.018  0.014  0.0092  0.0092  0.0075  0.0075  0.0065

As mg/L  0.010  0.033  0.014  0.052  0.0014  0.0013  0.0015  0.0018  0.0011  0.00066  0.0013  0.0019  0.0018  0.0015  0.0013  0.0014

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.007  0.004  0.009  0.0053  0.0053  0.0053  0.0034  0.0034  0.0034  0.0056  0.0056  0.0056  0.0052  0.0052  0.0052

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.1  5.82  14.4  12.6  12.6  12.1  9.24  6.44  6.44  9.57  12.7  12.7  11.8  11.6  12.8

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.99  0.23  1.78  2.86  3.13  2.93  1.50  0.33  0.22  0.95  2.23  2.72  2.73  2.59  2.61

Co mg/L - 0.00010 0.00005 0.00020  0.00017  0.00017  0.00017  8.4E-05  8.4E-05  8.4E-05  0.00012  0.00012  0.00012  0.00014  0.00014  0.00013

Cr mg/L  0.10  0.00025 <0.0002  0.00130  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00027 <0.0001  0.00100  0.00018  0.00019  0.00018  0.00032  0.00024  0.00018  0.00013  0.00026  0.00027  0.00013  0.00023  0.00030

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.071  0.021  0.149  0.0077  0.0060  0.011  0.0047  0.0018  0.0027  0.0058  0.010  0.010  0.0089  0.010  0.0064

Hg mg/L  1.2E-05  1.7E-06  7.0E-07  4.0E-06  7.6E-07  8.0E-07  1.3E-06  1.8E-06  1.5E-06  1.1E-06  8.3E-07  7.0E-07  7.6E-07  9.1E-07  8.5E-07  8.0E-07

K mg/L -  0.84  0.53  1.10  0.85  0.86  0.86  0.88  0.59  0.53  0.68  0.81  0.87  0.79  0.85  0.86

Mg mg/L -  2.15  1.05  3.05  2.29  2.32  2.21  1.61  1.07  1.00  1.57  2.18  2.28  2.01  2.06  2.24

Mn mg/L  0.050  0.022  0.006  0.039  0.0032  0.0032  0.0036  0.0024  0.00091  0.0012  0.0019  0.0031  0.0031  0.0035  0.0035  0.0032

Mo mg/L  0.60  0.00088  0.00052  0.00117  0.0012  0.0012  0.0012  0.00072  0.00072  0.00072  0.0013  0.0013  0.0013  0.0011  0.0011  0.0012

Na mg/L -  2.42  1.55  3.12  2.54  2.56  2.54  2.01  1.57  1.46  2.08  2.43  2.52  2.34  2.43  2.52

Ni mg/L  0.052  0.00027 <0.0002  0.00070  0.00037  0.00037  0.00037  0.00020  0.00020  0.00020  0.00021  0.00021  0.00021  0.00030  0.00030  0.00012

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 0.000021 <0.00002 0.000040  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06

Sb mg/L  0.0052  0.0078  0.0024  0.0358  0.00028  0.00035  0.00040  0.00099  0.00037  0.00011  0.00011  0.00012  0.00014  0.00020  0.00022  0.00031

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.97  2.26  9.36  4.09  4.50  4.39  4.42  2.43  1.64  2.43  3.08  3.22  3.49  3.46  4.66

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00025 <0.0002  0.00031  0.00012  0.00012  0.00012  0.00022  0.00022  0.00022  0.00030  0.00030  0.00030  0.00022  0.00022  0.00010

Zn mg/L  0.12  0.00066 <0.0005  0.00330  0.00027  0.00018  0.00030  0.00049  0.00032  0.00018  0.00018  0.00025  0.00034  0.00027  0.00037  0.00037

TDS mg/L  500  54.8  29.0  79.0  59.1  49.4  52.9  49.4  38.8  36.6  50.7  60.4  62.7  56.9  51.6  63.1

NO3 + NO2 mg/L as N -  0.052 <0.05  0.095  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

Predicted Chemistry at YP-T-22 - Operational Year 9 
Minimum Measured 
Baseline Chemistry 

at YP-T-22 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

Parameter Units
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YP‐T‐22: Meadow Creek below Hangar Flats Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.44  6.57  8.33  7.52  7.52  7.66  7.74  7.45  6.72  7.23  7.30  7.09  7.09  7.52  6.94

Alkalinity mg/L as CaCO3 >20  39.7  21.9  65.0  49.6  47.1  55.4  32.4  25.1  25.1  36.6  48.4  48.7  45.2  44.9  46.4

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.014  0.004  0.058  0.0075  0.0075  0.0011  0.015  0.020  0.018  0.014  0.0092  0.0092  0.0075  0.0075  0.0065

As mg/L  0.010  0.033  0.014  0.052  0.0014  0.0013  0.0015  0.0018  0.0011  0.00066  0.0013  0.0019  0.0018  0.0015  0.0013  0.0014

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.007  0.004  0.009  0.0053  0.0053  0.0053  0.0034  0.0034  0.0034  0.0056  0.0056  0.0056  0.0052  0.0052  0.0052

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.1  5.82  14.4  12.6  12.6  12.1  9.24  6.44  6.44  9.57  12.7  12.7  11.8  11.6  12.8

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.99  0.23  1.78  2.86  3.13  2.93  1.50  0.33  0.22  0.95  2.23  2.72  2.73  2.59  2.61

Co mg/L - 0.00010 0.00005 0.00020  0.00017  0.00017  0.00017  8.4E-05  8.4E-05  8.4E-05  0.00012  0.00012  0.00012  0.00014  0.00014  0.00013

Cr mg/L  0.10  0.00025 <0.0002  0.00130  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00027 <0.0001  0.00100  0.00018  0.00019  0.00018  0.00032  0.00024  0.00018  0.00013  0.00026  0.00027  0.00013  0.00023  0.00030

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.071  0.021  0.149  0.0077  0.0060  0.011  0.0047  0.0018  0.0027  0.0058  0.010  0.010  0.0089  0.010  0.0064

Hg mg/L  1.2E-05  1.7E-06  7.0E-07  4.0E-06  7.6E-07  8.0E-07  1.3E-06  1.8E-06  1.5E-06  1.1E-06  8.3E-07  7.0E-07  7.6E-07  9.1E-07  8.5E-07  8.0E-07

K mg/L -  0.84  0.53  1.10  0.85  0.86  0.86  0.88  0.59  0.53  0.68  0.81  0.87  0.79  0.85  0.86

Mg mg/L -  2.15  1.05  3.05  2.29  2.32  2.21  1.61  1.07  1.00  1.57  2.18  2.28  2.01  2.06  2.24

Mn mg/L  0.050  0.022  0.006  0.039  0.0032  0.0032  0.0036  0.0024  0.00091  0.0012  0.0019  0.0031  0.0031  0.0035  0.0035  0.0032

Mo mg/L  0.60  0.00088  0.00052  0.00117  0.0012  0.0012  0.0012  0.00072  0.00072  0.00072  0.0013  0.0013  0.0013  0.0011  0.0011  0.0012

Na mg/L -  2.42  1.55  3.12  2.54  2.56  2.54  2.01  1.57  1.46  2.08  2.43  2.52  2.34  2.43  2.52

Ni mg/L  0.052  0.00027 <0.0002  0.00070  0.00037  0.00037  0.00037  0.00020  0.00020  0.00020  0.00021  0.00021  0.00021  0.00030  0.00030  0.00012

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 0.000021 <0.00002 0.000040  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06

Sb mg/L  0.0052  0.0078  0.0024  0.0358  0.00028  0.00035  0.00040  0.00099  0.00037  0.00011  0.00011  0.00012  0.00014  0.00020  0.00022  0.00031

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.97  2.26  9.36  4.09  4.50  4.39  4.42  2.43  1.64  2.43  3.08  3.22  3.49  3.46  4.66

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00025 <0.0002  0.00031  0.00012  0.00012  0.00012  0.00022  0.00022  0.00022  0.00030  0.00030  0.00030  0.00022  0.00022  0.00010

Zn mg/L  0.12  0.00066 <0.0005  0.00330  0.00027  0.00018  0.00030  0.00049  0.00032  0.00018  0.00018  0.00025  0.00034  0.00027  0.00037  0.00037

TDS mg/L  500  54.8  29.0  79.0  59.1  49.4  52.9  49.4  38.8  36.6  50.7  60.4  62.7  56.9  51.6  63.1

NO3 + NO2 mg/L as N -  0.052 <0.05  0.095  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

Predicted Chemistry at YP-T-22 - Operational Year 10 
Parameter Units

Minimum Measured 
Baseline Chemistry 

at YP-T-22 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

22 (HDR, 2017)
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YP‐T‐22: Meadow Creek below Hangar Flats Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.44  6.57  8.33  7.52  7.52  7.66  7.74  7.45  6.72  7.23  7.30  7.09  7.09  7.52  6.94

Alkalinity mg/L as CaCO3 >20  39.7  21.9  65.0  49.6  47.1  55.4  32.4  25.1  25.1  36.6  48.4  48.7  45.2  44.9  46.4

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.014  0.004  0.058  0.0075  0.0075  0.0011  0.015  0.020  0.018  0.014  0.0092  0.0092  0.0075  0.0075  0.0065

As mg/L  0.010  0.033  0.014  0.052  0.0014  0.0013  0.0015  0.0018  0.0011  0.00066  0.0013  0.0019  0.0018  0.0015  0.0013  0.0014

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.007  0.004  0.009  0.0053  0.0053  0.0053  0.0034  0.0034  0.0034  0.0056  0.0056  0.0056  0.0052  0.0052  0.0052

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.1  5.82  14.4  12.6  12.6  12.1  9.24  6.44  6.44  9.57  12.7  12.7  11.8  11.6  12.8

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.99  0.23  1.78  2.86  3.13  2.93  1.50  0.33  0.22  0.95  2.23  2.72  2.73  2.59  2.61

Co mg/L - 0.00010 0.00005 0.00020  0.00017  0.00017  0.00017  8.4E-05  8.4E-05  8.4E-05  0.00012  0.00012  0.00012  0.00014  0.00014  0.00013

Cr mg/L  0.10  0.00025 <0.0002  0.00130  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00027 <0.0001  0.00100  0.00018  0.00019  0.00018  0.00032  0.00024  0.00018  0.00013  0.00026  0.00027  0.00013  0.00023  0.00030

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.071  0.021  0.149  0.0077  0.0060  0.011  0.0047  0.0018  0.0027  0.0058  0.010  0.010  0.0089  0.010  0.0064

Hg mg/L  1.2E-05  1.7E-06  7.0E-07  4.0E-06  7.6E-07  8.0E-07  1.3E-06  1.8E-06  1.5E-06  1.1E-06  8.3E-07  7.0E-07  7.6E-07  9.1E-07  8.5E-07  8.0E-07

K mg/L -  0.84  0.53  1.10  0.85  0.86  0.86  0.88  0.59  0.53  0.68  0.81  0.87  0.79  0.85  0.86

Mg mg/L -  2.15  1.05  3.05  2.29  2.32  2.21  1.61  1.07  1.00  1.57  2.18  2.28  2.01  2.06  2.24

Mn mg/L  0.050  0.022  0.006  0.039  0.0032  0.0032  0.0036  0.0024  0.00091  0.0012  0.0019  0.0031  0.0031  0.0035  0.0035  0.0032

Mo mg/L  0.60  0.00088  0.00052  0.00117  0.0012  0.0012  0.0012  0.00072  0.00072  0.00072  0.0013  0.0013  0.0013  0.0011  0.0011  0.0012

Na mg/L -  2.42  1.55  3.12  2.54  2.56  2.54  2.01  1.57  1.46  2.08  2.43  2.52  2.34  2.43  2.52

Ni mg/L  0.052  0.00027 <0.0002  0.00070  0.00037  0.00037  0.00037  0.00020  0.00020  0.00020  0.00021  0.00021  0.00021  0.00030  0.00030  0.00012

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 0.000021 <0.00002 0.000040  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06

Sb mg/L  0.0052  0.0078  0.0024  0.0358  0.00028  0.00035  0.00040  0.00099  0.00037  0.00011  0.00011  0.00012  0.00014  0.00020  0.00022  0.00031

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.97  2.26  9.36  4.09  4.50  4.39  4.42  2.43  1.64  2.43  3.08  3.22  3.49  3.46  4.66

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00025 <0.0002  0.00031  0.00012  0.00012  0.00012  0.00022  0.00022  0.00022  0.00030  0.00030  0.00030  0.00022  0.00022  0.00010

Zn mg/L  0.12  0.00066 <0.0005  0.00330  0.00027  0.00018  0.00030  0.00049  0.00032  0.00018  0.00018  0.00025  0.00034  0.00027  0.00037  0.00037

TDS mg/L  500  54.8  29.0  79.0  59.1  49.4  52.9  49.4  38.8  36.6  50.7  60.4  62.7  56.9  51.6  63.1

NO3 + NO2 mg/L as N -  0.052 <0.05  0.095  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

Predicted Chemistry at YP-T-22 - Operational Year 11 
Minimum Measured 
Baseline Chemistry 

at YP-T-22 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

Parameter Units

OPERATIONAL YEAR 11



YP‐T‐22: Meadow Creek below Hangar Flats Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.44  6.57  8.33  7.52  7.52  7.66  7.74  7.45  6.72  7.23  7.30  7.09  7.09  7.52  6.94

Alkalinity mg/L as CaCO3 >20  39.7  21.9  65.0  49.6  47.1  55.4  32.4  25.1  25.1  36.6  48.4  48.7  45.2  44.9  46.4

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.014  0.004  0.058  0.0075  0.0075  0.0011  0.015  0.020  0.018  0.014  0.0092  0.0092  0.0075  0.0075  0.0065

As mg/L  0.010  0.033  0.014  0.052  0.0014  0.0013  0.0015  0.0018  0.0011  0.00066  0.0013  0.0019  0.0018  0.0015  0.0013  0.0014

B mg/L  120  0.025 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.007  0.004  0.009  0.0053  0.0053  0.0053  0.0034  0.0034  0.0034  0.0056  0.0056  0.0056  0.0052  0.0052  0.0052

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.1  5.82  14.4  12.6  12.6  12.1  9.24  6.44  6.44  9.57  12.7  12.7  11.8  11.6  12.8

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.99  0.23  1.78  2.86  3.13  2.93  1.50  0.33  0.22  0.95  2.23  2.72  2.73  2.59  2.61

Co mg/L - 0.00010 0.00005 0.00020  0.00017  0.00017  0.00017  8.4E-05  8.4E-05  8.4E-05  0.00012  0.00012  0.00012  0.00014  0.00014  0.00013

Cr mg/L  0.10  0.00025 <0.0002  0.00130  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00027 <0.0001  0.00100  0.00018  0.00019  0.00018  0.00032  0.00024  0.00018  0.00013  0.00026  0.00027  0.00013  0.00023  0.00030

F mg/L  2.00  0.28 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.071  0.021  0.149  0.0077  0.0060  0.011  0.0047  0.0018  0.0027  0.0058  0.010  0.010  0.0089  0.010  0.0064

Hg mg/L  1.2E-05  1.7E-06  7.0E-07  4.0E-06  7.6E-07  8.0E-07  1.3E-06  1.8E-06  1.5E-06  1.1E-06  8.3E-07  7.0E-07  7.6E-07  9.1E-07  8.5E-07  8.0E-07

K mg/L -  0.84  0.53  1.10  0.85  0.86  0.86  0.88  0.59  0.53  0.68  0.81  0.87  0.79  0.85  0.86

Mg mg/L -  2.15  1.05  3.05  2.29  2.32  2.21  1.61  1.07  1.00  1.57  2.18  2.28  2.01  2.06  2.24

Mn mg/L  0.050  0.022  0.006  0.039  0.0032  0.0032  0.0036  0.0024  0.00091  0.0012  0.0019  0.0031  0.0031  0.0035  0.0035  0.0032

Mo mg/L  0.60  0.00088  0.00052  0.00117  0.0012  0.0012  0.0012  0.00072  0.00072  0.00072  0.0013  0.0013  0.0013  0.0011  0.0011  0.0012

Na mg/L -  2.42  1.55  3.12  2.54  2.56  2.54  2.01  1.57  1.46  2.08  2.43  2.52  2.34  2.43  2.52

Ni mg/L  0.052  0.00027 <0.0002  0.00070  0.00037  0.00037  0.00037  0.00020  0.00020  0.00020  0.00021  0.00021  0.00021  0.00030  0.00030  0.00012

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 0.000021 <0.00002 0.000040  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06  8.5E-06

Sb mg/L  0.0052  0.0078  0.0024  0.0358  0.00028  0.00035  0.00040  0.00099  0.00037  0.00011  0.00011  0.00012  0.00014  0.00020  0.00022  0.00031

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.97  2.26  9.36  4.09  4.50  4.39  4.42  2.43  1.64  2.43  3.08  3.22  3.49  3.46  4.66

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00025 <0.0002  0.00031  0.00012  0.00012  0.00012  0.00022  0.00022  0.00022  0.00030  0.00030  0.00030  0.00022  0.00022  0.00010

Zn mg/L  0.12  0.00066 <0.0005  0.00330  0.00027  0.00018  0.00030  0.00049  0.00032  0.00018  0.00018  0.00025  0.00034  0.00027  0.00037  0.00037

TDS mg/L  500  54.8  29.0  79.0  59.1  49.4  52.9  49.4  38.8  36.6  50.7  60.4  62.7  56.9  51.6  63.1

NO3 + NO2 mg/L as N -  0.052 <0.05  0.095  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

Predicted Chemistry at YP-T-22 - Operational Year 12 
Parameter Units

Minimum Measured 
Baseline Chemistry 

at YP-T-22 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

OPERATIONAL YEAR 12



YP‐T‐22: Meadow Creek below Hangar Flats Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.44  6.57  8.33  7.71  7.71  7.86  7.94  7.64  6.90  7.42  7.49  7.27  7.27  7.71  7.12

Alkalinity mg/L as CaCO3 >20  39.7  21.9  65.0  59.0  56.0  65.8  38.6  29.9  29.9  43.5  57.5  57.9  53.7  53.3  55.2

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.014  0.004  0.058  0.0065  0.0065  0.00093  0.013  0.017  0.015  0.013  0.0080  0.0080  0.0065  0.0065  0.0056

As mg/L  0.010  0.033  0.014  0.052  0.0055  0.0051  0.0057  0.0072  0.0043  0.0026  0.0052  0.0072  0.0071  0.0056  0.0049  0.0055

B mg/L  120  0.025 <0.01  0.050  0.024  0.024  0.024  0.024  0.024  0.024  0.024  0.024  0.024  0.024  0.024  0.024

Ba mg/L  2.00  0.007  0.004  0.009  0.012  0.012  0.012  0.0076  0.0076  0.0076  0.013  0.013  0.013  0.012  0.012  0.012

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.1  5.82  14.4  14.2  14.2  13.6  10.4  7.24  7.24  10.8  14.3  14.3  13.3  13.1  14.4

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.99  0.23  1.78  2.86  3.13  2.93  1.50  0.33  0.22  0.95  2.23  2.72  2.73  2.59  2.61

Co mg/L - 0.00010 0.00005 0.00020  0.00017  0.00017  0.00017  8.4E-05  8.4E-05  8.4E-05  0.00012  0.00012  0.00012  0.00014  0.00014  0.00013

Cr mg/L  0.10  0.00025 <0.0002  0.00130  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00027 <0.0001  0.00100  0.00021  0.00022  0.00021  0.00036  0.00027  0.00021  0.00016  0.00030  0.00031  0.00016  0.00026  0.00034

F mg/L  2.00  0.28 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.071  0.021  0.149  0.015  0.011  0.021  0.0088  0.0034  0.0052  0.011  0.019  0.019  0.017  0.019  0.012

Hg mg/L  1.2E-05  1.7E-06  7.0E-07  4.0E-06  1.1E-06  1.1E-06  1.8E-06  2.5E-06  2.1E-06  1.6E-06  1.1E-06  9.7E-07  1.1E-06  1.3E-06  1.2E-06  1.1E-06

K mg/L -  0.84  0.53  1.10  0.86  0.87  0.87  0.89  0.60  0.54  0.69  0.83  0.88  0.80  0.86  0.87

Mg mg/L -  2.15  1.05  3.05  3.03  3.07  2.92  2.13  1.42  1.32  2.08  2.89  3.02  2.67  2.72  2.96

Mn mg/L  0.050  0.022  0.006  0.039  0.0067  0.0067  0.0074  0.0048  0.0019  0.0024  0.0039  0.0065  0.0065  0.0072  0.0072  0.0066

Mo mg/L  0.60  0.00088  0.00052  0.00117  0.0010  0.0010  0.0010  0.00061  0.00061  0.00061  0.0011  0.0011  0.0011  0.00093  0.00093  0.0010

Na mg/L -  2.42  1.55  3.12  2.76  2.78  2.76  2.19  1.71  1.59  2.27  2.65  2.74  2.55  2.65  2.74

Ni mg/L  0.052  0.00027 <0.0002  0.00070  0.00050  0.00050  0.00050  0.00027  0.00027  0.00027  0.00029  0.00029  0.00029  0.00039  0.00039  0.00016

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 0.000021 <0.00002 0.000040  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Sb mg/L  0.0052  0.0078  0.0024  0.0358  0.00066  0.00084  0.00095  0.0024  0.00087  0.00027  0.00027  0.00029  0.00033  0.00048  0.00052  0.00074

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099

SO4 mg/L  250  4.97  2.26  9.36  3.44  3.79  3.70  3.72  2.04  1.38  2.04  2.59  2.71  2.94  2.92  3.93

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00025 <0.0002  0.00031  0.00015  0.00015  0.00015  0.00027  0.00027  0.00027  0.00036  0.00036  0.00036  0.00027  0.00027  0.00012

Zn mg/L  0.12  0.00066 <0.0005  0.00330  6.5E-05  4.3E-05  7.3E-05  0.00012  7.7E-05  4.3E-05  4.3E-05  6.2E-05  8.2E-05  6.5E-05  8.8E-05  8.9E-05

TDS mg/L  500  54.8  29.0  79.0  73.5  61.4  65.8  61.4  48.3  45.5  63.1  75.1  77.9  70.7  64.2  78.4

NO3 + NO2 mg/L as N -  0.052 <0.05  0.095  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

Predicted Chemistry at YP-T-22 - Post-Closure Year 1
Minimum Measured 
Baseline Chemistry 

at YP-T-22 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

Parameter Units

POST‐CLOSURE YEAR 1



YP‐T‐22: Meadow Creek below Hangar Flats Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.44  6.57  8.33  7.68  7.68  7.83  7.90  7.61  6.87  7.39  7.46  7.24  7.24  7.68  7.09

Alkalinity mg/L as CaCO3 >20  39.7  21.9  65.0  58.7  55.7  65.5  38.4  29.7  29.7  43.3  57.2  57.6  53.4  53.1  54.9

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.014  0.004  0.058  0.0065  0.0065  0.00093  0.013  0.017  0.015  0.012  0.0080  0.0080  0.0065  0.0065  0.0056

As mg/L  0.010  0.033  0.014  0.052  0.0055  0.0051  0.0056  0.0071  0.0042  0.0025  0.0051  0.0071  0.0070  0.0056  0.0048  0.0054

B mg/L  120  0.025 <0.01  0.050  0.024  0.024  0.024  0.024  0.024  0.024  0.024  0.024  0.024  0.024  0.024  0.024

Ba mg/L  2.00  0.007  0.004  0.009  0.012  0.012  0.012  0.0075  0.0075  0.0075  0.012  0.012  0.012  0.012  0.012  0.012

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.1  5.82  14.4  14.1  14.1  13.6  10.3  7.21  7.21  10.7  14.2  14.2  13.2  13.0  14.3

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.99  0.23  1.78  2.86  3.13  2.93  1.50  0.33  0.22  0.95  2.23  2.72  2.73  2.59  2.61

Co mg/L - 0.00010 0.00005 0.00020  0.00017  0.00017  0.00017  8.4E-05  8.4E-05  8.4E-05  0.00012  0.00012  0.00012  0.00014  0.00014  0.00013

Cr mg/L  0.10  0.00025 <0.0002  0.00130  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00027 <0.0001  0.00100  0.00021  0.00022  0.00021  0.00036  0.00027  0.00021  0.00015  0.00030  0.00031  0.00015  0.00026  0.00034

F mg/L  2.00  0.28 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.071  0.021  0.149  0.014  0.011  0.021  0.0087  0.0033  0.0051  0.011  0.019  0.019  0.016  0.019  0.012

Hg mg/L  1.2E-05  1.7E-06  7.0E-07  4.0E-06  1.1E-06  1.1E-06  1.8E-06  2.5E-06  2.1E-06  1.6E-06  1.1E-06  9.6E-07  1.1E-06  1.3E-06  1.2E-06  1.1E-06

K mg/L -  0.84  0.53  1.10  0.86  0.87  0.87  0.89  0.60  0.54  0.69  0.82  0.88  0.80  0.86  0.87

Mg mg/L -  2.15  1.05  3.05  3.01  3.05  2.90  2.12  1.41  1.32  2.06  2.87  3.00  2.65  2.70  2.94

Mn mg/L  0.050  0.022  0.006  0.039  0.0066  0.0066  0.0074  0.0048  0.0018  0.0024  0.0038  0.0064  0.0064  0.0071  0.0071  0.0066

Mo mg/L  0.60  0.00088  0.00052  0.00117  0.0010  0.0010  0.0010  0.00061  0.00061  0.00061  0.0011  0.0011  0.0011  0.00093  0.00093  0.0010

Na mg/L -  2.42  1.55  3.12  2.75  2.77  2.75  2.18  1.70  1.58  2.26  2.63  2.73  2.53  2.63  2.73

Ni mg/L  0.052  0.00027 <0.0002  0.00070  0.00050  0.00050  0.00050  0.00027  0.00027  0.00027  0.00028  0.00028  0.00028  0.00039  0.00039  0.00016

P mg/L -  0.036 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.000021 <0.00002 0.000040  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Sb mg/L  0.0052  0.0078  0.0024  0.0358  0.00065  0.00083  0.00094  0.0023  0.00086  0.00027  0.00027  0.00028  0.00033  0.00048  0.00051  0.00073

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099

SO4 mg/L  250  4.97  2.26  9.36  3.44  3.78  3.69  3.71  2.04  1.38  2.04  2.59  2.70  2.93  2.91  3.92

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00025 <0.0002  0.00031  0.00015  0.00015  0.00015  0.00027  0.00027  0.00027  0.00036  0.00036  0.00036  0.00027  0.00027  0.00012

Zn mg/L  0.12  0.00066 <0.0005  0.00330  6.5E-05  4.3E-05  7.3E-05  0.00012  7.7E-05  4.3E-05  4.3E-05  6.1E-05  8.2E-05  6.5E-05  8.8E-05  8.8E-05

TDS mg/L  500  54.8  29.0  79.0  73.1  61.1  65.4  61.1  48.0  45.3  62.7  74.7  77.4  70.3  63.8  78.0

NO3 + NO2 mg/L as N -  0.052 <0.05  0.095  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

Predicted Chemistry at YP-T-22 - Post-Closure Year 2
Parameter Units

Minimum Measured 
Baseline Chemistry 

at YP-T-22 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

POST‐CLOSURE YEAR 2



YP‐T‐22: Meadow Creek below Hangar Flats Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.44  6.57  8.33  7.72  7.72  7.87  7.94  7.64  6.90  7.42  7.49  7.27  7.27  7.72  7.12

Alkalinity mg/L as CaCO3 >20  39.7  21.9  65.0  58.8  55.8  65.6  38.5  29.8  29.8  43.4  57.3  57.7  53.6  53.2  55.1

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.014  0.004  0.058  0.0066  0.0066  0.00094  0.013  0.017  0.016  0.013  0.0080  0.0080  0.0066  0.0066  0.0056

As mg/L  0.010  0.033  0.014  0.052  0.0054  0.0050  0.0056  0.0070  0.0042  0.0025  0.0051  0.0071  0.0069  0.0055  0.0048  0.0054

B mg/L  120  0.025 <0.01  0.050  0.024  0.024  0.024  0.024  0.024  0.024  0.024  0.024  0.024  0.024  0.024  0.024

Ba mg/L  2.00  0.007  0.004  0.009  0.012  0.012  0.012  0.0075  0.0075  0.0075  0.012  0.012  0.012  0.012  0.012  0.012

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.1  5.82  14.4  14.2  14.2  13.6  10.4  7.23  7.23  10.8  14.3  14.3  13.3  13.1  14.4

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.99  0.23  1.78  2.86  3.13  2.93  1.50  0.33  0.22  0.95  2.23  2.72  2.73  2.59  2.61

Co mg/L - 0.00010 0.00005 0.00020  0.00017  0.00017  0.00017  8.4E-05  8.4E-05  8.4E-05  0.00012  0.00012  0.00012  0.00014  0.00014  0.00013

Cr mg/L  0.10  0.00025 <0.0002  0.00130  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00027 <0.0001  0.00100  0.00021  0.00022  0.00021  0.00036  0.00027  0.00021  0.00015  0.00030  0.00031  0.00015  0.00026  0.00034

F mg/L  2.00  0.28 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.071  0.021  0.149  0.014  0.011  0.021  0.0087  0.0034  0.0051  0.011  0.019  0.019  0.017  0.019  0.012

Hg mg/L  1.2E-05  1.7E-06  7.0E-07  4.0E-06  1.1E-06  1.1E-06  1.8E-06  2.5E-06  2.1E-06  1.6E-06  1.1E-06  9.7E-07  1.1E-06  1.3E-06  1.2E-06  1.1E-06

K mg/L -  0.84  0.53  1.10  0.86  0.88  0.88  0.90  0.60  0.54  0.69  0.83  0.88  0.80  0.86  0.88

Mg mg/L -  2.15  1.05  3.05  3.02  3.05  2.91  2.12  1.41  1.32  2.07  2.87  3.00  2.65  2.71  2.94

Mn mg/L  0.050  0.022  0.006  0.039  0.0066  0.0066  0.0073  0.0048  0.0018  0.0024  0.0038  0.0064  0.0064  0.0071  0.0071  0.0066

Mo mg/L  0.60  0.00088  0.00052  0.00117  0.0010  0.0010  0.0010  0.00061  0.00061  0.00061  0.0011  0.0011  0.0011  0.00094  0.00094  0.0010

Na mg/L -  2.42  1.55  3.12  2.76  2.78  2.76  2.19  1.71  1.59  2.27  2.64  2.74  2.54  2.64  2.74

Ni mg/L  0.052  0.00027 <0.0002  0.00070  0.00050  0.00050  0.00050  0.00027  0.00027  0.00027  0.00028  0.00028  0.00028  0.00039  0.00039  0.00016

P mg/L -  0.036 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 0.000021 <0.00002 0.000040  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Sb mg/L  0.0052  0.0078  0.0024  0.0358  0.00065  0.00083  0.00093  0.0023  0.00086  0.00027  0.00027  0.00028  0.00033  0.00048  0.00051  0.00073

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099

SO4 mg/L  250  4.97  2.26  9.36  3.46  3.81  3.72  3.74  2.06  1.39  2.06  2.61  2.73  2.96  2.93  3.95

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00025 <0.0002  0.00031  0.00015  0.00015  0.00015  0.00027  0.00027  0.00027  0.00036  0.00036  0.00036  0.00027  0.00027  0.00012

Zn mg/L  0.12  0.00066 <0.0005  0.00330  7.1E-05  4.7E-05  8.0E-05  0.00013  8.5E-05  4.7E-05  4.7E-05  6.8E-05  9.0E-05  7.1E-05  9.7E-05  9.8E-05

TDS mg/L  500  54.8  29.0  79.0  73.2  61.2  65.6  61.2  48.1  45.3  62.8  74.8  77.6  70.5  63.9  78.1

NO3 + NO2 mg/L as N -  0.052 <0.05  0.095  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

Predicted Chemistry at YP-T-22 - Post-Closure Year 5
Minimum Measured 
Baseline Chemistry 

at YP-T-22 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

POST‐CLOSURE YEAR 5



YP‐T‐22: Meadow Creek below Hangar Flats Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.44  6.57  8.33  8.40  8.40  8.56  8.64  8.32  7.51  8.08  8.16  7.91  7.91  8.40  7.75

Alkalinity mg/L as CaCO3 >20  39.7  21.9  65.0  87.2  82.8  97.3  57.0  44.2  44.2  64.3  85.0  85.6  79.4  78.8  81.6

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.014  0.004  0.058  0.0026  0.0026  0.00037  0.0050  0.0067  0.0061  0.0049  0.0031  0.0031  0.0026  0.0026  0.0022

As mg/L  0.010  0.033  0.014  0.052  0.020  0.019  0.021  0.026  0.016  0.0094  0.019  0.027  0.026  0.021  0.018  0.020

B mg/L  120  0.025 <0.01  0.050  0.032  0.032  0.032  0.032  0.032  0.032  0.032  0.032  0.032  0.032  0.032  0.032

Ba mg/L  2.00  0.007  0.004  0.009  0.0032  0.0032  0.0032  0.0020  0.0020  0.0020  0.0033  0.0033  0.0033  0.0031  0.0031  0.0031

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  4.2E-06  4.2E-06  4.2E-06  4.2E-06  4.2E-06  4.2E-06  4.2E-06  4.2E-06  4.2E-06  4.2E-06  4.2E-06  4.2E-06

Ca mg/L -  11.1  5.82  14.4  19.3  19.3  18.5  14.1  9.82  9.82  14.6  19.4  19.4  18.0  17.7  19.5

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.99  0.23  1.78  5.18  5.67  5.31  2.73  0.59  0.39  1.72  4.04  4.93  4.95  4.70  4.73

Co mg/L - 0.00010 0.00005 0.00020  0.00017  0.00017  0.00017  8.4E-05  8.4E-05  8.4E-05  0.00012  0.00012  0.00012  0.00014  0.00014  0.00013

Cr mg/L  0.10  0.00025 <0.0002  0.00130  4.9E-05  4.9E-05  4.9E-05  4.9E-05  4.9E-05  4.9E-05  4.9E-05  4.9E-05  4.9E-05  4.9E-05  4.9E-05  4.9E-05

Cu mg/L  0.0090  0.00027 <0.0001  0.00100  0.00020  0.00021  0.00020  0.00035  0.00026  0.00020  0.00015  0.00028  0.00030  0.00015  0.00025  0.00033

F mg/L  2.00  0.28 <0.2  0.40  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26

Fe mg/L  0.30  0.071  0.021  0.149  1.02  0.80  1.46  0.62  0.24  0.36  0.77  1.36  1.34  1.17  1.37  0.85

Hg mg/L  1.2E-05  1.7E-06  7.0E-07  4.0E-06  4.1E-06  4.3E-06  7.0E-06  9.7E-06  8.2E-06  6.1E-06  4.5E-06  3.8E-06  4.1E-06  4.9E-06  4.6E-06  4.3E-06

K mg/L -  0.84  0.53  1.10  1.21  1.23  1.23  1.26  0.85  0.76  0.97  1.16  1.24  1.12  1.21  1.23

Mg mg/L -  2.15  1.05  3.05  5.70  5.77  5.49  4.01  2.66  2.49  3.90  5.42  5.67  5.01  5.11  5.56

Mn mg/L  0.050  0.022  0.006  0.039  0.41  0.41  0.46  0.30  0.11  0.15  0.24  0.40  0.40  0.44  0.44  0.41

Mo mg/L  0.60  0.00088  0.00052  0.00117  0.0021  0.0021  0.0021  0.0013  0.0013  0.0013  0.0023  0.0023  0.0023  0.0020  0.0020  0.0022

Na mg/L -  2.42  1.55  3.12  7.85  7.90  7.85  6.21  4.86  4.52  6.44  7.51  7.79  7.23  7.51  7.79

Ni mg/L  0.052  0.00027 <0.0002  0.00070  0.00062  0.00062  0.00062  0.00034  0.00034  0.00034  0.00035  0.00035  0.00035  0.00049  0.00049  0.00020

P mg/L -  0.036 <0.02  0.080  0.0072  0.0072  0.0072  0.0072  0.0072  0.0072  0.0072  0.0072  0.0072  0.0072  0.0072  0.0072

Pb mg/L  0.0025 0.000021 <0.00002 0.000040  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Sb mg/L  0.0052  0.0078  0.0024  0.0358  0.00020  0.00025  0.00029  0.00071  0.00026  8.2E-05  8.2E-05  8.7E-05  0.00010  0.00015  0.00016  0.00022

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00089  0.00089  0.00089  0.00089  0.00089  0.00089  0.00089  0.00089  0.00089  0.00089  0.00089  0.00089

SO4 mg/L  250  4.97  2.26  9.36  5.47  6.02  5.88  5.91  3.25  2.19  3.25  4.12  4.31  4.67  4.63  6.24

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  3.5E-05  3.5E-05  3.5E-05  3.5E-05  3.5E-05  3.5E-05  3.5E-05  3.5E-05  3.5E-05  3.5E-05  3.5E-05  3.5E-05

V mg/L  0.84  0.00025 <0.0002  0.00031  0.00016  0.00016  0.00016  0.00030  0.00030  0.00030  0.00040  0.00040  0.00040  0.00030  0.00030  0.00014

Zn mg/L  0.12  0.00066 <0.0005  0.00330  0.00083  0.00055  0.00093  0.0015  0.00098  0.00055  0.00055  0.00078  0.0010  0.00083  0.0011  0.0011

TDS mg/L  500  54.8  29.0  79.0  115  96.3  103  96.3  75.7  71.4  98.9  118  122  111  101  123

NO3 + NO2 mg/L as N -  0.052 <0.05  0.095  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

Predicted Chemistry at YP-T-22 - Post-Closure Year 10
Parameter

POST‐CLOSURE YEAR 10

Minimum Measured 
Baseline Chemistry 

at YP-T-22 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

22 (HDR, 2017)



YP‐T‐22: Meadow Creek below Hangar Flats Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.44  6.57  8.33  8.38  8.38  8.54  8.62  8.30  7.49  8.05  8.13  7.89  7.89  8.38  7.73

Alkalinity mg/L as CaCO3 >20  39.7  21.9  65.0  76.1  72.2  84.9  49.8  38.5  38.5  56.1  74.1  74.6  69.3  68.8  71.2

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.014  0.004  0.058  0.0022  0.0022  0.00031  0.0042  0.0057  0.0052  0.0042  0.0027  0.0027  0.0022  0.0022  0.0019

As mg/L  0.010  0.033  0.014  0.052  0.013  0.012  0.014  0.017  0.010  0.0062  0.013  0.018  0.017  0.014  0.012  0.013

B mg/L  120  0.025 <0.01  0.050  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030

Ba mg/L  2.00  0.007  0.004  0.009  0.0022  0.0022  0.0022  0.0014  0.0014  0.0014  0.0023  0.0023  0.0023  0.0021  0.0021  0.0021

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.9E-06  2.9E-06  2.9E-06  2.9E-06  2.9E-06  2.9E-06  2.9E-06  2.9E-06  2.9E-06  2.9E-06  2.9E-06  2.9E-06

Ca mg/L -  11.1  5.82  14.4  17.7  17.7  17.0  12.9  9.01  9.01  13.4  17.8  17.8  16.5  16.3  17.9

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.99  0.23  1.78  2.99  3.27  3.07  1.57  0.34  0.23  0.99  2.33  2.85  2.86  2.71  2.73

Co mg/L - 0.00010 0.00005 0.00020  0.00017  0.00017  0.00017  8.4E-05  8.4E-05  8.4E-05  0.00012  0.00012  0.00012  0.00014  0.00014  0.00013

Cr mg/L  0.10  0.00025 <0.0002  0.00130  3.4E-05  3.4E-05  3.4E-05  3.4E-05  3.4E-05  3.4E-05  3.4E-05  3.4E-05  3.4E-05  3.4E-05  3.4E-05  3.4E-05

Cu mg/L  0.0090  0.00027 <0.0001  0.00100  0.00019  0.00021  0.00019  0.00034  0.00026  0.00019  0.00015  0.00028  0.00029  0.00015  0.00024  0.00032

F mg/L  2.00  0.28 <0.2  0.40  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27

Fe mg/L  0.30  0.071  0.021  0.149  0.62  0.49  0.89  0.38  0.15  0.22  0.47  0.83  0.82  0.72  0.83  0.52

Hg mg/L  1.2E-05  1.7E-06  7.0E-07  4.0E-06  3.1E-06  3.2E-06  5.2E-06  7.2E-06  6.1E-06  4.6E-06  3.3E-06  2.8E-06  3.1E-06  3.7E-06  3.4E-06  3.2E-06

K mg/L -  0.84  0.53  1.10  1.08  1.10  1.10  1.12  0.76  0.68  0.87  1.04  1.11  1.00  1.08  1.10

Mg mg/L -  2.15  1.05  3.05  4.51  4.56  4.34  3.17  2.10  1.97  3.09  4.29  4.48  3.96  4.04  4.40

Mn mg/L  0.050  0.022  0.006  0.039  0.49  0.49  0.54  0.35  0.14  0.18  0.28  0.47  0.47  0.52  0.52  0.48

Mo mg/L  0.60  0.00088  0.00052  0.00117  0.0018  0.0018  0.0018  0.0011  0.0011  0.0011  0.0019  0.0019  0.0019  0.0016  0.0016  0.0018

Na mg/L -  2.42  1.55  3.12  5.76  5.80  5.76  4.56  3.56  3.32  4.72  5.51  5.72  5.31  5.51  5.72

Ni mg/L  0.052  0.00027 <0.0002  0.00070  0.00052  0.00052  0.00052  0.00028  0.00028  0.00028  0.00030  0.00030  0.00030  0.00041  0.00041  0.00017

P mg/L -  0.036 <0.02  0.080  0.0049  0.0049  0.0049  0.0049  0.0049  0.0049  0.0049  0.0049  0.0049  0.0049  0.0049  0.0049

Pb mg/L  0.0025 0.000021 <0.00002 0.000040  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Sb mg/L  0.0052  0.0078  0.0024  0.0358  0.00014  0.00018  0.00020  0.00050  0.00018  5.7E-05  5.7E-05  6.0E-05  7.0E-05  0.00010  0.00011  0.00016

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00094  0.00094  0.00094  0.00094  0.00094  0.00094  0.00094  0.00094  0.00094  0.00094  0.00094  0.00094

SO4 mg/L  250  4.97  2.26  9.36  4.92  5.41  5.28  5.31  2.92  1.97  2.92  3.71  3.87  4.20  4.17  5.61

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  3.1E-05  3.1E-05  3.1E-05  3.1E-05  3.1E-05  3.1E-05  3.1E-05  3.1E-05  3.1E-05  3.1E-05  3.1E-05  3.1E-05

V mg/L  0.84  0.00025 <0.0002  0.00031  0.00015  0.00015  0.00015  0.00027  0.00027  0.00027  0.00037  0.00037  0.00037  0.00027  0.00027  0.00012

Zn mg/L  0.12  0.00066 <0.0005  0.00330  0.00051  0.00034  0.00057  0.00092  0.00060  0.00034  0.00034  0.00048  0.00064  0.00051  0.00069  0.00069

TDS mg/L  500  54.8  29.0  79.0  99.3  83.0  88.9  83.0  65.2  61.5  85.2  101  105  95.6  86.7  106

NO3 + NO2 mg/L as N -  0.052 <0.05  0.095  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

Predicted Chemistry at YP-T-22 - Post-Closure Year 15

POST‐CLOSURE YEAR 15

Minimum Measured 
Baseline Chemistry 

at YP-T-22 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

22 (HDR, 2017)



YP‐T‐22: Meadow Creek below Hangar Flats Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.44  6.57  8.33  8.35  8.35  8.51  8.60  8.27  7.47  8.03  8.11  7.87  7.87  8.35  7.71

Alkalinity mg/L as CaCO3 >20  39.7  21.9  65.0  72.4  68.7  80.7  47.3  36.7  36.7  53.4  70.5  71.0  65.9  65.4  67.7

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.014  0.004  0.058  0.0022  0.0022  0.00031  0.0042  0.0056  0.0051  0.0041  0.0026  0.0026  0.0022  0.0022  0.0019

As mg/L  0.010  0.033  0.014  0.052  0.011  0.011  0.012  0.015  0.0088  0.0053  0.011  0.015  0.015  0.012  0.010  0.011

B mg/L  120  0.025 <0.01  0.050  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029

Ba mg/L  2.00  0.007  0.004  0.009  0.0022  0.0022  0.0022  0.0014  0.0014  0.0014  0.0023  0.0023  0.0023  0.0021  0.0021  0.0021

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.9E-06  2.9E-06  2.9E-06  2.9E-06  2.9E-06  2.9E-06  2.9E-06  2.9E-06  2.9E-06  2.9E-06  2.9E-06  2.9E-06

Ca mg/L -  11.1  5.82  14.4  17.1  17.1  16.4  12.5  8.72  8.72  13.0  17.2  17.2  16.0  15.8  17.3

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.99  0.23  1.78  2.25  2.46  2.31  1.18  0.26  0.17  0.75  1.75  2.14  2.15  2.04  2.06

Co mg/L - 0.00010 0.00005 0.00020  0.00017  0.00017  0.00017  8.4E-05  8.4E-05  8.4E-05  0.00012  0.00012  0.00012  0.00014  0.00014  0.00013

Cr mg/L  0.10  0.00025 <0.0002  0.00130  3.4E-05  3.4E-05  3.4E-05  3.4E-05  3.4E-05  3.4E-05  3.4E-05  3.4E-05  3.4E-05  3.4E-05  3.4E-05  3.4E-05

Cu mg/L  0.0090  0.00027 <0.0001  0.00100  0.00019  0.00021  0.00019  0.00034  0.00025  0.00019  0.00014  0.00028  0.00029  0.00014  0.00024  0.00032

F mg/L  2.00  0.28 <0.2  0.40  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27

Fe mg/L  0.30  0.071  0.021  0.149  0.49  0.38  0.70  0.30  0.11  0.17  0.37  0.65  0.64  0.56  0.65  0.41

Hg mg/L  1.2E-05  1.7E-06  7.0E-07  4.0E-06  2.7E-06  2.8E-06  4.6E-06  6.4E-06  5.3E-06  4.0E-06  2.9E-06  2.5E-06  2.7E-06  3.2E-06  3.0E-06  2.8E-06

K mg/L -  0.84  0.53  1.10  1.03  1.05  1.05  1.08  0.72  0.65  0.83  0.99  1.06  0.96  1.03  1.05

Mg mg/L -  2.15  1.05  3.05  4.12  4.17  3.97  2.90  1.92  1.80  2.82  3.92  4.09  3.62  3.70  4.02

Mn mg/L  0.050  0.022  0.006  0.039  0.49  0.49  0.55  0.36  0.14  0.18  0.29  0.48  0.48  0.53  0.53  0.49

Mo mg/L  0.60  0.00088  0.00052  0.00117  0.0016  0.0016  0.0016  0.00098  0.00098  0.00098  0.0018  0.0018  0.0018  0.0015  0.0015  0.0017

Na mg/L -  2.42  1.55  3.12  5.06  5.10  5.06  4.01  3.13  2.91  4.15  4.84  5.03  4.66  4.84  5.03

Ni mg/L  0.052  0.00027 <0.0002  0.00070  0.00049  0.00049  0.00049  0.00027  0.00027  0.00027  0.00028  0.00028  0.00028  0.00039  0.00039  0.00016

P mg/L -  0.036 <0.02  0.080  0.0049  0.0049  0.0049  0.0049  0.0049  0.0049  0.0049  0.0049  0.0049  0.0049  0.0049  0.0049

Pb mg/L  0.0025 0.000021 <0.00002 0.000040  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Sb mg/L  0.0052  0.0078  0.0024  0.0358  0.00014  0.00018  0.00020  0.00050  0.00018  5.8E-05  5.8E-05  6.1E-05  7.1E-05  0.00010  0.00011  0.00016

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00095  0.00095  0.00095  0.00095  0.00095  0.00095  0.00095  0.00095  0.00095  0.00095  0.00095  0.00095

SO4 mg/L  250  4.97  2.26  9.36  4.71  5.18  5.05  5.08  2.79  1.88  2.79  3.55  3.70  4.02  3.99  5.37

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05

V mg/L  0.84  0.00025 <0.0002  0.00031  0.00015  0.00015  0.00015  0.00027  0.00027  0.00027  0.00036  0.00036  0.00036  0.00027  0.00027  0.00012

Zn mg/L  0.12  0.00066 <0.0005  0.00330  0.00042  0.00028  0.00047  0.00075  0.00050  0.00028  0.00028  0.00039  0.00053  0.00042  0.00057  0.00057

TDS mg/L  500  54.8  29.0  79.0  93.9  78.5  84.1  78.5  61.7  58.2  80.6  96.0  99.5  90.4  82.0  100

NO3 + NO2 mg/L as N -  0.052 <0.05  0.095  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

Predicted Chemistry at YP-T-22 - Post-Closure Year 20
Parameter Units

POST‐CLOSURE YEAR 20

Minimum Measured 
Baseline Chemistry 

at YP-T-22 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

22 (HDR, 2017)



YP‐T‐22: Meadow Creek below Hangar Flats Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.44  6.57  8.33  8.32  8.32  8.48  8.56  8.24  7.44  8.00  8.08  7.84  7.84  8.32  7.68

Alkalinity mg/L as CaCO3 >20  39.7  21.9  65.0  68.0  64.5  75.9  44.5  34.4  34.4  50.1  66.3  66.7  61.9  61.5  63.7

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.014  0.004  0.058  0.0022  0.0022  0.00031  0.0043  0.0057  0.0052  0.0042  0.0027  0.0027  0.0022  0.0022  0.0019

As mg/L  0.010  0.033  0.014  0.052  0.0085  0.0079  0.0088  0.011  0.0066  0.0039  0.0079  0.011  0.011  0.0086  0.0075  0.0084

B mg/L  120  0.025 <0.01  0.050  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Ba mg/L  2.00  0.007  0.004  0.009  0.0024  0.0024  0.0024  0.0015  0.0015  0.0015  0.0025  0.0025  0.0025  0.0024  0.0024  0.0024

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  3.1E-06  3.1E-06  3.1E-06  3.1E-06  3.1E-06  3.1E-06  3.1E-06  3.1E-06  3.1E-06  3.1E-06  3.1E-06  3.1E-06

Ca mg/L -  11.1  5.82  14.4  16.3  16.3  15.6  11.9  8.29  8.29  12.3  16.4  16.4  15.2  15.0  16.5

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.99  0.23  1.78  1.57  1.72  1.61  0.83  0.18  0.12  0.52  1.22  1.50  1.50  1.43  1.44

Co mg/L - 0.00010 0.00005 0.00020  0.00017  0.00017  0.00017  8.4E-05  8.4E-05  8.4E-05  0.00012  0.00012  0.00012  0.00014  0.00014  0.00013

Cr mg/L  0.10  0.00025 <0.0002  0.00130  3.7E-05  3.7E-05  3.7E-05  3.7E-05  3.7E-05  3.7E-05  3.7E-05  3.7E-05  3.7E-05  3.7E-05  3.7E-05  3.7E-05

Cu mg/L  0.0090  0.00027 <0.0001  0.00100  0.00019  0.00020  0.00019  0.00033  0.00025  0.00019  0.00014  0.00027  0.00028  0.00014  0.00024  0.00031

F mg/L  2.00  0.28 <0.2  0.40  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27

Fe mg/L  0.30  0.071  0.021  0.149  0.37  0.29  0.53  0.23  0.087  0.13  0.28  0.50  0.49  0.43  0.50  0.31

Hg mg/L  1.2E-05  1.7E-06  7.0E-07  4.0E-06  2.3E-06  2.4E-06  3.9E-06  5.3E-06  4.5E-06  3.4E-06  2.4E-06  2.1E-06  2.3E-06  2.7E-06  2.5E-06  2.4E-06

K mg/L -  0.84  0.53  1.10  0.98  1.00  1.00  1.02  0.69  0.62  0.79  0.95  1.01  0.91  0.98  1.00

Mg mg/L -  2.15  1.05  3.05  3.76  3.80  3.62  2.64  1.75  1.64  2.57  3.57  3.73  3.30  3.37  3.67

Mn mg/L  0.050  0.022  0.006  0.039  0.41  0.41  0.45  0.29  0.11  0.15  0.24  0.39  0.39  0.44  0.44  0.40

Mo mg/L  0.60  0.00088  0.00052  0.00117  0.0015  0.0015  0.0015  0.00089  0.00089  0.00089  0.0016  0.0016  0.0016  0.0014  0.0014  0.0015

Na mg/L -  2.42  1.55  3.12  4.42  4.45  4.42  3.50  2.74  2.54  3.63  4.23  4.39  4.07  4.23  4.39

Ni mg/L  0.052  0.00027 <0.0002  0.00070  0.00047  0.00047  0.00047  0.00026  0.00026  0.00026  0.00027  0.00027  0.00027  0.00037  0.00037  0.00015

P mg/L -  0.036 <0.02  0.080  0.0054  0.0054  0.0054  0.0054  0.0054  0.0054  0.0054  0.0054  0.0054  0.0054  0.0054  0.0054

Pb mg/L  0.0025 0.000021 <0.00002 0.000040  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Sb mg/L  0.0052  0.0078  0.0024  0.0358  0.00015  0.00020  0.00022  0.00055  0.00020  6.4E-05  6.4E-05  6.7E-05  7.8E-05  0.00011  0.00012  0.00017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00096  0.00096  0.00096  0.00096  0.00096  0.00096  0.00096  0.00096  0.00096  0.00096  0.00096  0.00096

SO4 mg/L  250  4.97  2.26  9.36  4.44  4.88  4.76  4.79  2.63  1.77  2.63  3.34  3.49  3.79  3.76  5.06

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05

V mg/L  0.84  0.00025 <0.0002  0.00031  0.00014  0.00014  0.00014  0.00026  0.00026  0.00026  0.00035  0.00035  0.00035  0.00026  0.00026  0.00012

Zn mg/L  0.12  0.00066 <0.0005  0.00330  0.00030  0.00020  0.00033  0.00053  0.00035  0.00020  0.00020  0.00028  0.00037  0.00030  0.00040  0.00040

TDS mg/L  500  54.8  29.0  79.0  87.8  73.4  78.6  73.4  57.7  54.4  75.3  89.8  93.0  84.5  76.7  93.7

NO3 + NO2 mg/L as N -  0.052 <0.05  0.095  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

Predicted Chemistry at YP-T-22 - Post-Closure Year 30
Parameter Units

POST‐CLOSURE YEAR 30

Minimum Measured 
Baseline Chemistry 

at YP-T-22 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

22 (HDR, 2017)



YP‐T‐22: Meadow Creek below Hangar Flats Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.44  6.57  8.33  8.32  8.32  8.48  8.56  8.24  7.44  8.00  8.08  7.84  7.84  8.32  7.68

Alkalinity mg/L as CaCO3 >20  39.7  21.9  65.0  66.8  63.3  74.5  43.7  33.8  33.8  49.2  65.1  65.5  60.8  60.4  62.5

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.014  0.004  0.058  0.0022  0.0022  0.00031  0.0043  0.0057  0.0052  0.0042  0.0027  0.0027  0.0022  0.0022  0.0019

As mg/L  0.010  0.033  0.014  0.052  0.0078  0.0072  0.0080  0.010  0.0060  0.0036  0.0073  0.010  0.0099  0.0079  0.0069  0.0077

B mg/L  120  0.025 <0.01  0.050  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Ba mg/L  2.00  0.007  0.004  0.009  0.0024  0.0024  0.0024  0.0015  0.0015  0.0015  0.0026  0.0026  0.0026  0.0024  0.0024  0.0024

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  3.2E-06  3.2E-06  3.2E-06  3.2E-06  3.2E-06  3.2E-06  3.2E-06  3.2E-06  3.2E-06  3.2E-06  3.2E-06  3.2E-06

Ca mg/L -  11.1  5.82  14.4  16.0  16.0  15.4  11.7  8.16  8.16  12.1  16.1  16.1  15.0  14.7  16.2

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.99  0.23  1.78  1.40  1.53  1.43  0.74  0.16  0.11  0.46  1.09  1.33  1.34  1.27  1.28

Co mg/L - 0.00010 0.00005 0.00020  0.00017  0.00017  0.00017  8.4E-05  8.4E-05  8.4E-05  0.00012  0.00012  0.00012  0.00014  0.00014  0.00013

Cr mg/L  0.10  0.00025 <0.0002  0.00130  3.7E-05  3.7E-05  3.7E-05  3.7E-05  3.7E-05  3.7E-05  3.7E-05  3.7E-05  3.7E-05  3.7E-05  3.7E-05  3.7E-05

Cu mg/L  0.0090  0.00027 <0.0001  0.00100  0.00019  0.00020  0.00019  0.00033  0.00024  0.00019  0.00014  0.00027  0.00028  0.00014  0.00023  0.00031

F mg/L  2.00  0.28 <0.2  0.40  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27

Fe mg/L  0.30  0.071  0.021  0.149  0.34  0.27  0.49  0.21  0.080  0.12  0.26  0.46  0.45  0.39  0.46  0.29

Hg mg/L  1.2E-05  1.7E-06  7.0E-07  4.0E-06  2.2E-06  2.3E-06  3.7E-06  5.1E-06  4.3E-06  3.2E-06  2.3E-06  2.0E-06  2.2E-06  2.6E-06  2.4E-06  2.3E-06

K mg/L -  0.84  0.53  1.10  0.97  0.99  0.99  1.01  0.68  0.61  0.78  0.93  0.99  0.90  0.97  0.99

Mg mg/L -  2.15  1.05  3.05  3.66  3.70  3.53  2.57  1.71  1.60  2.51  3.48  3.64  3.22  3.28  3.57

Mn mg/L  0.050  0.022  0.006  0.039  0.38  0.38  0.42  0.27  0.10  0.14  0.22  0.36  0.36  0.40  0.40  0.37

Mo mg/L  0.60  0.00088  0.00052  0.00117  0.0014  0.0014  0.0014  0.00087  0.00087  0.00087  0.0016  0.0016  0.0016  0.0013  0.0013  0.0015

Na mg/L -  2.42  1.55  3.12  4.26  4.29  4.26  3.37  2.63  2.45  3.49  4.07  4.23  3.92  4.07  4.23

Ni mg/L  0.052  0.00027 <0.0002  0.00070  0.00046  0.00046  0.00046  0.00025  0.00025  0.00025  0.00026  0.00026  0.00026  0.00037  0.00037  0.00015

P mg/L -  0.036 <0.02  0.080  0.0055  0.0055  0.0055  0.0055  0.0055  0.0055  0.0055  0.0055  0.0055  0.0055  0.0055  0.0055

Pb mg/L  0.0025 0.000021 <0.00002 0.000040  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Sb mg/L  0.0052  0.0078  0.0024  0.0358  0.00016  0.00020  0.00023  0.00056  0.00021  6.5E-05  6.5E-05  6.9E-05  8.0E-05  0.00012  0.00012  0.00018

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00096  0.00096  0.00096  0.00096  0.00096  0.00096  0.00096  0.00096  0.00096  0.00096  0.00096  0.00096

SO4 mg/L  250  4.97  2.26  9.36  4.37  4.80  4.69  4.72  2.59  1.75  2.59  3.29  3.44  3.73  3.70  4.98

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05

V mg/L  0.84  0.00025 <0.0002  0.00031  0.00014  0.00014  0.00014  0.00026  0.00026  0.00026  0.00035  0.00035  0.00035  0.00026  0.00026  0.00012

Zn mg/L  0.12  0.00066 <0.0005  0.00330  0.00027  0.00018  0.00030  0.00049  0.00032  0.00018  0.00018  0.00025  0.00034  0.00027  0.00036  0.00037

TDS mg/L  500  54.8  29.0  79.0  86.1  71.9  77.1  71.9  56.5  53.3  73.9  88.0  91.2  82.9  75.1  91.8

NO3 + NO2 mg/L as N -  0.052 <0.05  0.095  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Average Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

Predicted Chemistry at YP-T-22 - Post-Closure Year 50
Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Parameter Units

POST‐CLOSURE YEAR 50

Maximum 
Measured Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

Minimum Measured 
Baseline Chemistry 

at YP-T-22 (HDR, 
2017)



YP‐T‐22: Meadow Creek below Hangar Flats Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.44  6.57  8.33  8.33  8.33  8.49  8.57  8.25  7.45  8.01  8.09  7.85  7.85  8.33  7.69

Alkalinity mg/L as CaCO3 >20  39.7  21.9  65.0  68.3  64.8  76.2  44.7  34.6  34.6  50.4  66.6  67.0  62.2  61.8  64.0

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.014  0.004  0.058  0.0022  0.0022  0.00031  0.0042  0.0057  0.0052  0.0042  0.0027  0.0027  0.0022  0.0022  0.0019

As mg/L  0.010  0.033  0.014  0.052  0.0089  0.0082  0.0091  0.011  0.0068  0.0041  0.0083  0.012  0.011  0.0090  0.0078  0.0088

B mg/L  120  0.025 <0.01  0.050  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Ba mg/L  2.00  0.007  0.004  0.009  0.0023  0.0023  0.0023  0.0015  0.0015  0.0015  0.0025  0.0025  0.0025  0.0023  0.0023  0.0023

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  3.1E-06  3.1E-06  3.1E-06  3.1E-06  3.1E-06  3.1E-06  3.1E-06  3.1E-06  3.1E-06  3.1E-06  3.1E-06  3.1E-06

Ca mg/L -  11.1  5.82  14.4  16.3  16.3  15.7  12.0  8.33  8.33  12.4  16.4  16.4  15.3  15.1  16.5

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.99  0.23  1.78  1.61  1.76  1.65  0.85  0.18  0.12  0.53  1.25  1.53  1.54  1.46  1.47

Co mg/L - 0.00010 0.00005 0.00020  0.00017  0.00017  0.00017  8.4E-05  8.4E-05  8.4E-05  0.00012  0.00012  0.00012  0.00014  0.00014  0.00013

Cr mg/L  0.10  0.00025 <0.0002  0.00130  3.6E-05  3.6E-05  3.6E-05  3.6E-05  3.6E-05  3.6E-05  3.6E-05  3.6E-05  3.6E-05  3.6E-05  3.6E-05  3.6E-05

Cu mg/L  0.0090  0.00027 <0.0001  0.00100  0.00019  0.00020  0.00019  0.00033  0.00025  0.00019  0.00014  0.00027  0.00028  0.00014  0.00024  0.00031

F mg/L  2.00  0.28 <0.2  0.40  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27

Fe mg/L  0.30  0.071  0.021  0.149  0.38  0.30  0.54  0.23  0.088  0.13  0.28  0.50  0.50  0.43  0.51  0.31

Hg mg/L  1.2E-05  1.7E-06  7.0E-07  4.0E-06  2.3E-06  2.4E-06  3.9E-06  5.4E-06  4.6E-06  3.4E-06  2.5E-06  2.1E-06  2.3E-06  2.7E-06  2.6E-06  2.4E-06

K mg/L -  0.84  0.53  1.10  0.99  1.00  1.00  1.03  0.69  0.62  0.79  0.95  1.01  0.92  0.99  1.00

Mg mg/L -  2.15  1.05  3.05  3.78  3.82  3.64  2.65  1.76  1.65  2.59  3.59  3.75  3.32  3.39  3.68

Mn mg/L  0.050  0.022  0.006  0.039  0.42  0.42  0.47  0.31  0.12  0.15  0.24  0.41  0.41  0.45  0.45  0.42

Mo mg/L  0.60  0.00088  0.00052  0.00117  0.0015  0.0015  0.0015  0.00090  0.00090  0.00090  0.0016  0.0016  0.0016  0.0014  0.0014  0.0015

Na mg/L -  2.42  1.55  3.12  4.46  4.49  4.46  3.53  2.76  2.56  3.65  4.26  4.42  4.10  4.26  4.42

Ni mg/L  0.052  0.00027 <0.0002  0.00070  0.00047  0.00047  0.00047  0.00026  0.00026  0.00026  0.00027  0.00027  0.00027  0.00037  0.00037  0.00015

P mg/L -  0.036 <0.02  0.080  0.0053  0.0053  0.0053  0.0053  0.0053  0.0053  0.0053  0.0053  0.0053  0.0053  0.0053  0.0053

Pb mg/L  0.0025 0.000021 <0.00002 0.000040  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Sb mg/L  0.0052  0.0078  0.0024  0.0358  0.00015  0.00019  0.00022  0.00054  0.00020  6.2E-05  6.2E-05  6.6E-05  7.6E-05  0.00011  0.00012  0.00017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00096  0.00096  0.00096  0.00096  0.00096  0.00096  0.00096  0.00096  0.00096  0.00096  0.00096  0.00096

SO4 mg/L  250  4.97  2.26  9.36  4.46  4.91  4.79  4.82  2.65  1.79  2.65  3.36  3.51  3.81  3.78  5.09

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05

V mg/L  0.84  0.00025 <0.0002  0.00031  0.00014  0.00014  0.00014  0.00026  0.00026  0.00026  0.00035  0.00035  0.00035  0.00026  0.00026  0.00012

Zn mg/L  0.12  0.00066 <0.0005  0.00330  0.00032  0.00021  0.00035  0.00057  0.00037  0.00021  0.00021  0.00030  0.00040  0.00032  0.00043  0.00043

TDS mg/L  500  54.8  29.0  79.0  88.2  73.8  79.0  73.8  57.9  54.7  75.7  90.2  93.5  84.9  77.0  94.2

NO3 + NO2 mg/L as N -  0.052 <0.05  0.095  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

Predicted Chemistry at YP-T-22 - Post-Closure Year 75
Parameter Units

POST‐CLOSURE YEAR 75

Minimum Measured 
Baseline Chemistry 

at YP-T-22 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

22 (HDR, 2017)



YP‐T‐22: Meadow Creek below Hangar Flats Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.44  6.57  8.33  8.33  8.33  8.49  8.57  8.25  7.45  8.01  8.09  7.85  7.85  8.33  7.69

Alkalinity mg/L as CaCO3 >20  39.7  21.9  65.0  68.8  65.2  76.7  45.0  34.8  34.8  50.7  67.0  67.4  62.6  62.2  64.4

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.014  0.004  0.058  0.0022  0.0022  0.00031  0.0042  0.0057  0.0051  0.0042  0.0027  0.0027  0.0022  0.0022  0.0019

As mg/L  0.010  0.033  0.014  0.052  0.0091  0.0085  0.0094  0.012  0.0071  0.0042  0.0085  0.012  0.012  0.0093  0.0081  0.0091

B mg/L  120  0.025 <0.01  0.050  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029

Ba mg/L  2.00  0.007  0.004  0.009  0.0023  0.0023  0.0023  0.0015  0.0015  0.0015  0.0024  0.0024  0.0024  0.0023  0.0023  0.0023

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  3.0E-06  3.0E-06  3.0E-06  3.0E-06  3.0E-06  3.0E-06  3.0E-06  3.0E-06  3.0E-06  3.0E-06  3.0E-06  3.0E-06

Ca mg/L -  11.1  5.82  14.4  16.4  16.4  15.8  12.0  8.37  8.37  12.5  16.5  16.5  15.4  15.1  16.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.99  0.23  1.78  1.67  1.83  1.71  0.88  0.19  0.13  0.55  1.30  1.59  1.59  1.51  1.53

Co mg/L - 0.00010 0.00005 0.00020  0.00017  0.00017  0.00017  8.4E-05  8.4E-05  8.4E-05  0.00012  0.00012  0.00012  0.00014  0.00014  0.00013

Cr mg/L  0.10  0.00025 <0.0002  0.00130  3.6E-05  3.6E-05  3.6E-05  3.6E-05  3.6E-05  3.6E-05  3.6E-05  3.6E-05  3.6E-05  3.6E-05  3.6E-05  3.6E-05

Cu mg/L  0.0090  0.00027 <0.0001  0.00100  0.00019  0.00020  0.00019  0.00033  0.00025  0.00019  0.00014  0.00027  0.00028  0.00014  0.00024  0.00031

F mg/L  2.00  0.28 <0.2  0.40  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27

Fe mg/L  0.30  0.071  0.021  0.149  0.39  0.30  0.56  0.23  0.091  0.14  0.29  0.52  0.51  0.45  0.52  0.32

Hg mg/L  1.2E-05  1.7E-06  7.0E-07  4.0E-06  2.3E-06  2.5E-06  4.0E-06  5.5E-06  4.6E-06  3.5E-06  2.5E-06  2.1E-06  2.3E-06  2.8E-06  2.6E-06  2.5E-06

K mg/L -  0.84  0.53  1.10  0.99  1.01  1.01  1.03  0.70  0.63  0.80  0.95  1.02  0.92  0.99  1.01

Mg mg/L -  2.15  1.05  3.05  3.81  3.85  3.67  2.68  1.78  1.66  2.61  3.62  3.78  3.35  3.42  3.72

Mn mg/L  0.050  0.022  0.006  0.039  0.43  0.43  0.48  0.32  0.12  0.16  0.25  0.42  0.42  0.47  0.47  0.43

Mo mg/L  0.60  0.00088  0.00052  0.00117  0.0015  0.0015  0.0015  0.00091  0.00091  0.00091  0.0017  0.0017  0.0017  0.0014  0.0014  0.0016

Na mg/L -  2.42  1.55  3.12  4.51  4.54  4.51  3.57  2.79  2.60  3.70  4.32  4.48  4.15  4.32  4.48

Ni mg/L  0.052  0.00027 <0.0002  0.00070  0.00047  0.00047  0.00047  0.00026  0.00026  0.00026  0.00027  0.00027  0.00027  0.00037  0.00037  0.00015

P mg/L -  0.036 <0.02  0.080  0.0052  0.0052  0.0052  0.0052  0.0052  0.0052  0.0052  0.0052  0.0052  0.0052  0.0052  0.0052

Pb mg/L  0.0025 0.000021 <0.00002 0.000040  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Sb mg/L  0.0052  0.0078  0.0024  0.0358  0.00015  0.00019  0.00021  0.00053  0.00020  6.2E-05  6.2E-05  6.5E-05  7.5E-05  0.00011  0.00012  0.00017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00096  0.00096  0.00096  0.00096  0.00096  0.00096  0.00096  0.00096  0.00096  0.00096  0.00096  0.00096

SO4 mg/L  250  4.97  2.26  9.36  4.49  4.94  4.82  4.85  2.66  1.80  2.66  3.38  3.53  3.83  3.80  5.12

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

V mg/L  0.84  0.00025 <0.0002  0.00031  0.00014  0.00014  0.00014  0.00026  0.00026  0.00026  0.00035  0.00035  0.00035  0.00026  0.00026  0.00012

Zn mg/L  0.12  0.00066 <0.0005  0.00330  0.00033  0.00022  0.00037  0.00059  0.00039  0.00022  0.00022  0.00031  0.00041  0.00033  0.00044  0.00045

TDS mg/L  500  54.8  29.0  79.0  88.8  74.2  79.5  74.2  58.3  55.0  76.2  90.8  94.1  85.5  77.6  94.8

NO3 + NO2 mg/L as N -  0.052 <0.05  0.095  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Predicted Chemistry at YP-T-22 - Post-Closure Year 100
Parameter Units

POST‐CLOSURE YEAR 100

Minimum Measured 
Baseline Chemistry 

at YP-T-22 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

22 (HDR, 2017)

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

22 (HDR, 2017)



YP‐SR‐10: EFSFSR below confluence with Meadow Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.40  6.57  8.11  7.57  7.79  7.72  7.64  7.28  7.13  7.28  7.57  7.42  7.28  7.57  7.20

Alkalinity mg/L as CaCO3 >20  39.3  22.1  72.0  55.3  53.1  48.5  37.4  28.5  27.8  40.3  49.9  51.4  50.3  47.4  52.1

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.018  0.0075  0.0075  0.00073  0.00073  0.012  0.012  0.0079  0.0053  0.0053  0.0060  0.0060  0.0060

As mg/L  0.010  0.024  0.009  0.041  0.0083  0.0087  0.010  0.012  0.0063  0.0041  0.0075  0.010  0.010  0.0078  0.0073  0.0096

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.009  0.006  0.011  0.0098  0.0098  0.0098  0.0062  0.0062  0.0062  0.0100  0.0100  0.0100  0.0098  0.0098  0.0098

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  10.2  5.4  13.6  12.6  13.2  12.9  10.1  6.72  6.72  9.51  12.4  12.3  12.0  11.5  13.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.67 <0.2  1.13  0.42  0.45  0.40  0.25  0.045  0.045  0.096  0.25  0.36  0.38  0.37  0.37

Co mg/L - <0.00007 0.00003 0.00012  2.1E-05  2.1E-05  2.1E-05  1.2E-05  1.2E-05  1.2E-05  1.4E-05  1.4E-05  1.4E-05  1.4E-05  1.4E-05  1.4E-05

Cr mg/L  0.10  0.00024 <0.0002  0.00080  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00050  0.00021  0.00024  0.00017  0.00039  0.00021  0.00021  0.00017  0.00012  0.00021  0.00017  0.00021  0.00017

F mg/L  2.00  0.29 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.039 <0.02  0.067  0.026  0.026  0.037  0.030  0.011  0.0033  0.023  0.034  0.029  0.028  0.030  0.021

Hg mg/L  1.2E-05  2.4E-06 <0.000001  4.9E-06  1.2E-06  1.6E-06  1.7E-06  2.8E-06  2.6E-06  1.7E-06  1.3E-06  1.4E-06  2.4E-06  1.9E-06  1.4E-06  1.9E-06

K mg/L -  0.78  0.49  1.09  0.81  0.87  0.90  0.89  0.65  0.56  0.68  0.80  0.85  0.80  0.74  0.87

Mg mg/L -  2.23  1.13  2.99  2.89  3.06  2.89  2.13  1.42  1.33  2.02  2.80  2.86  2.59  2.61  3.04

Mn mg/L  0.050  0.013  0.003  0.021  0.0043  0.0043  0.0054  0.0050  0.00100  0.0013  0.0027  0.0039  0.0039  0.0041  0.0041  0.0041

Mo mg/L  0.60  0.00089  0.00061  0.00108  0.0012  0.0012  0.0012  0.00077  0.00077  0.00077  0.0012  0.0012  0.0012  0.0011  0.0011  0.0011

Na mg/L -  2.12  1.32  2.70  2.32  2.41  2.41  2.01  1.60  1.44  1.92  2.23  2.19  2.16  2.18  2.46

Ni mg/L  0.052  0.00023 <0.0002  0.00050  0.00034  0.00034  0.00034  0.00021  0.00021  0.00021  0.00024  0.00024  0.00024  0.00028  0.00028  0.00028

P mg/L -  0.035 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05

Sb mg/L  0.0052  0.012  0.004  0.047  0.0084  0.013  0.014  0.020  0.0094  0.0036  0.0040  0.0041  0.0051  0.0073  0.0075  0.015

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.03  1.82  6.87  3.67  3.98  3.79  3.86  2.00  1.43  2.03  2.53  2.69  2.81  3.10  4.27

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00022  0.00022  0.00022  0.00018  0.00018  0.00018  0.00038  0.00038  0.00038  0.00024  0.00024  0.00024

Zn mg/L  0.12  0.00063 <0.0005  0.00130  0.00065  0.00057  0.00040  0.00037  0.00060  0.00042  0.00031  0.00033  0.00065  0.00054  0.00036  0.00080

TDS mg/L  500  51.9  20.5  101  48.5  56.7  57.1  56.2  36.6  40.7  47.5  58.5  61.7  68.1  54.9  54.9

NO3 + NO2 mg/L as N -  0.050 <0.05  0.063  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

Predicted Chemistry at YP-SR-10 - Operational Year 1

OPERATIONAL YEAR 1

Minimum Measured 
Baseline Chemistry 
at YP-SR-10 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)



YP‐SR‐10: EFSFSR below confluence with Meadow Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.40  6.57  8.11  7.57  7.79  7.71  7.64  7.27  7.13  7.27  7.57  7.42  7.27  7.57  7.20

Alkalinity mg/L as CaCO3 >20  39.3  22.1  72.0  56.4  54.2  49.5  38.2  29.1  28.4  41.1  50.9  52.4  51.3  48.4  53.1

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.018  0.0075  0.0075  0.00072  0.00072  0.012  0.012  0.0078  0.0052  0.0052  0.0060  0.0060  0.0060

As mg/L  0.010  0.024  0.009  0.041  0.010  0.011  0.013  0.015  0.0080  0.0051  0.0094  0.013  0.013  0.0099  0.0092  0.012

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.009  0.006  0.011  0.011  0.011  0.011  0.0067  0.0067  0.0067  0.011  0.011  0.011  0.011  0.011  0.011

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  10.2  5.4  13.6  12.9  13.5  13.3  10.4  6.90  6.90  9.76  12.7  12.6  12.3  11.8  14.0

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.67 <0.2  1.13  0.50  0.55  0.48  0.30  0.055  0.055  0.12  0.31  0.43  0.46  0.45  0.44

Co mg/L - <0.00007 0.00003 0.00012  2.6E-05  2.6E-05  2.6E-05  1.5E-05  1.5E-05  1.5E-05  1.7E-05  1.7E-05  1.7E-05  1.8E-05  1.8E-05  1.8E-05

Cr mg/L  0.10  0.00024 <0.0002  0.00080  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00050  0.00022  0.00025  0.00018  0.00040  0.00022  0.00022  0.00018  0.00012  0.00022  0.00018  0.00021  0.00018

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.039 <0.02  0.067  0.034  0.034  0.049  0.039  0.014  0.0043  0.031  0.045  0.038  0.037  0.039  0.028

Hg mg/L  1.2E-05  2.4E-06 <0.000001  4.9E-06  1.2E-06  1.6E-06  1.6E-06  2.8E-06  2.6E-06  1.7E-06  1.3E-06  1.4E-06  2.4E-06  1.9E-06  1.4E-06  1.9E-06

K mg/L -  0.78  0.49  1.09  0.83  0.90  0.93  0.91  0.67  0.57  0.70  0.82  0.87  0.82  0.76  0.90

Mg mg/L -  2.23  1.13  2.99  3.01  3.18  3.01  2.21  1.48  1.38  2.10  2.91  2.97  2.70  2.72  3.16

Mn mg/L  0.050  0.013  0.003  0.021  0.0057  0.0057  0.0071  0.0065  0.0013  0.0017  0.0035  0.0051  0.0051  0.0054  0.0054  0.0054

Mo mg/L  0.60  0.00089  0.00061  0.00108  0.0012  0.0012  0.0012  0.00078  0.00078  0.00078  0.0012  0.0012  0.0012  0.0011  0.0011  0.0011

Na mg/L -  2.12  1.32  2.70  2.37  2.46  2.46  2.06  1.64  1.47  1.97  2.28  2.24  2.21  2.22  2.52

Ni mg/L  0.052  0.00023 <0.0002  0.00050  0.00035  0.00035  0.00035  0.00021  0.00021  0.00021  0.00025  0.00025  0.00025  0.00028  0.00028  0.00028

P mg/L -  0.035 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05

Sb mg/L  0.0052  0.012  0.004  0.047  0.0088  0.014  0.015  0.021  0.0098  0.0038  0.0042  0.0043  0.0053  0.0076  0.0078  0.016

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.03  1.82  6.87  3.96  4.30  4.09  4.17  2.16  1.54  2.19  2.73  2.91  3.04  3.35  4.61

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00023  0.00023  0.00023  0.00018  0.00018  0.00018  0.00039  0.00039  0.00039  0.00024  0.00024  0.00024

Zn mg/L  0.12  0.00063 <0.0005  0.00130  0.00067  0.00059  0.00041  0.00038  0.00061  0.00043  0.00032  0.00034  0.00067  0.00055  0.00037  0.00082

TDS mg/L  500  51.9  20.5  101  49.6  58.0  58.5  57.5  37.4  41.6  48.7  59.9  63.2  69.7  56.1  56.1

NO3 + NO2 mg/L as N -  0.050 <0.05  0.063  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Average Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

Predicted Chemistry at YP-SR-10 - Operational Year 2

OPERATIONAL YEAR 2

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Minimum Measured 
Baseline Chemistry 
at YP-SR-10 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)



YP‐SR‐10: EFSFSR below confluence with Meadow Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.40  6.57  8.11  7.57  7.79  7.72  7.64  7.27  7.13  7.27  7.57  7.42  7.27  7.57  7.20

Alkalinity mg/L as CaCO3 >20  39.3  22.1  72.0  55.6  53.5  48.8  37.7  28.7  28.0  40.6  50.2  51.7  50.6  47.7  52.4

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.018  0.0075  0.0075  0.00073  0.00073  0.012  0.012  0.0079  0.0053  0.0053  0.0060  0.0060  0.0060

As mg/L  0.010  0.024  0.009  0.041  0.0090  0.0095  0.011  0.013  0.0069  0.0044  0.0082  0.011  0.011  0.0086  0.0080  0.011

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.009  0.006  0.011  0.010  0.010  0.010  0.0063  0.0063  0.0063  0.010  0.010  0.010  0.010  0.010  0.010

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  10.2  5.4  13.6  12.7  13.3  13.0  10.2  6.78  6.78  9.59  12.5  12.4  12.1  11.6  13.7

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.67 <0.2  1.13  0.45  0.49  0.43  0.27  0.049  0.049  0.10  0.27  0.38  0.41  0.40  0.39

Co mg/L - <0.00007 0.00003 0.00012  2.3E-05  2.3E-05  2.3E-05  1.3E-05  1.3E-05  1.3E-05  1.5E-05  1.5E-05  1.5E-05  1.6E-05  1.6E-05  1.6E-05

Cr mg/L  0.10  0.00024 <0.0002  0.00080  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00050  0.00022  0.00025  0.00017  0.00039  0.00022  0.00022  0.00017  0.00012  0.00022  0.00017  0.00021  0.00017

F mg/L  2.00  0.29 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.039 <0.02  0.067  0.029  0.029  0.041  0.033  0.012  0.0037  0.026  0.038  0.033  0.031  0.033  0.024

Hg mg/L  1.2E-05  2.4E-06 <0.000001  4.9E-06  1.2E-06  1.6E-06  1.6E-06  2.8E-06  2.6E-06  1.7E-06  1.3E-06  1.4E-06  2.4E-06  1.9E-06  1.4E-06  1.9E-06

K mg/L -  0.78  0.49  1.09  0.82  0.88  0.91  0.90  0.66  0.56  0.68  0.80  0.85  0.80  0.75  0.88

Mg mg/L -  2.23  1.13  2.99  2.93  3.10  2.93  2.15  1.44  1.34  2.04  2.83  2.89  2.63  2.65  3.08

Mn mg/L  0.050  0.013  0.003  0.021  0.0048  0.0048  0.0061  0.0056  0.0011  0.0015  0.0030  0.0044  0.0044  0.0046  0.0046  0.0046

Mo mg/L  0.60  0.00089  0.00061  0.00108  0.0012  0.0012  0.0012  0.00077  0.00077  0.00077  0.0012  0.0012  0.0012  0.0011  0.0011  0.0011

Na mg/L -  2.12  1.32  2.70  2.34  2.43  2.43  2.03  1.61  1.45  1.94  2.25  2.21  2.17  2.19  2.48

Ni mg/L  0.052  0.00023 <0.0002  0.00050  0.00034  0.00034  0.00034  0.00021  0.00021  0.00021  0.00024  0.00024  0.00024  0.00028  0.00028  0.00028

P mg/L -  0.035 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05

Sb mg/L  0.0052  0.012  0.004  0.047  0.0085  0.013  0.014  0.020  0.0095  0.0037  0.0041  0.0042  0.0051  0.0074  0.0076  0.015

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.03  1.82  6.87  3.77  4.09  3.90  3.97  2.06  1.47  2.08  2.60  2.77  2.89  3.19  4.39

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00023  0.00023  0.00023  0.00018  0.00018  0.00018  0.00038  0.00038  0.00038  0.00024  0.00024  0.00024

Zn mg/L  0.12  0.00063 <0.0005  0.00130  0.00066  0.00058  0.00040  0.00038  0.00060  0.00043  0.00031  0.00033  0.00066  0.00054  0.00037  0.00080

TDS mg/L  500  51.9  20.5  101  48.8  57.1  57.6  56.7  36.8  41.0  47.9  59.0  62.2  68.6  55.3  55.3

NO3 + NO2 mg/L as N -  0.050 <0.05  0.063  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

Predicted Chemistry at YP-SR-10 - Operational Year 3 

OPERATIONAL YEAR 3

Minimum Measured 
Baseline Chemistry 
at YP-SR-10 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)



Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.40  6.57  8.11  7.57  7.79  7.72  7.64  7.27  7.13  7.27  7.57  7.42  7.27  7.57  7.20

Alkalinity mg/L as CaCO3 >20  39.3  22.1  72.0  55.8  53.6  49.0  37.8  28.8  28.1  40.7  50.4  51.8  50.8  47.9  52.6

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.018  0.0075  0.0075  0.00073  0.00073  0.012  0.012  0.0079  0.0053  0.0053  0.0060  0.0060  0.0060

As mg/L  0.010  0.024  0.009  0.041  0.0093  0.0098  0.011  0.013  0.0071  0.0046  0.0084  0.012  0.012  0.0088  0.0082  0.011

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.009  0.006  0.011  0.010  0.010  0.010  0.0064  0.0064  0.0064  0.010  0.010  0.010  0.010  0.010  0.010

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  10.2  5.4  13.6  12.7  13.3  13.1  10.2  6.80  6.80  9.63  12.5  12.5  12.1  11.7  13.8

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.67 <0.2  1.13  0.46  0.50  0.43  0.27  0.050  0.050  0.10  0.28  0.39  0.42  0.40  0.40

Co mg/L - <0.00007 0.00003 0.00012  2.3E-05  2.3E-05  2.3E-05  1.3E-05  1.3E-05  1.3E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05

Cr mg/L  0.10  0.00024 <0.0002  0.00080  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00050  0.00022  0.00025  0.00017  0.00039  0.00022  0.00022  0.00017  0.00012  0.00022  0.00017  0.00021  0.00017

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.039 <0.02  0.067  0.030  0.030  0.043  0.034  0.012  0.0038  0.027  0.039  0.034  0.032  0.034  0.025

Hg mg/L  1.2E-05  2.4E-06 <0.000001  4.9E-06  1.2E-06  1.6E-06  1.6E-06  2.8E-06  2.6E-06  1.7E-06  1.3E-06  1.4E-06  2.4E-06  1.9E-06  1.4E-06  1.9E-06

K mg/L -  0.78  0.49  1.09  0.82  0.89  0.91  0.90  0.66  0.57  0.69  0.81  0.86  0.81  0.75  0.89

Mg mg/L -  2.23  1.13  2.99  2.95  3.12  2.95  2.17  1.44  1.35  2.05  2.85  2.91  2.64  2.66  3.10

Mn mg/L  0.050  0.013  0.003  0.021  0.0050  0.0050  0.0063  0.0057  0.0012  0.0015  0.0031  0.0045  0.0045  0.0048  0.0048  0.0048

Mo mg/L  0.60  0.00089  0.00061  0.00108  0.0012  0.0012  0.0012  0.00077  0.00077  0.00077  0.0012  0.0012  0.0012  0.0011  0.0011  0.0011

Na mg/L -  2.12  1.32  2.70  2.34  2.44  2.44  2.04  1.62  1.45  1.94  2.25  2.22  2.18  2.20  2.49

Ni mg/L  0.052  0.00023 <0.0002  0.00050  0.00035  0.00035  0.00035  0.00021  0.00021  0.00021  0.00024  0.00024  0.00024  0.00028  0.00028  0.00028

P mg/L -  0.035 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05

Sb mg/L  0.0052  0.012  0.004  0.047  0.0086  0.014  0.014  0.020  0.0096  0.0037  0.0041  0.0042  0.0052  0.0075  0.0076  0.015

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.03  1.82  6.87  3.81  4.14  3.94  4.01  2.08  1.49  2.10  2.62  2.80  2.92  3.22  4.43

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00023  0.00023  0.00023  0.00018  0.00018  0.00018  0.00038  0.00038  0.00038  0.00024  0.00024  0.00024

Zn mg/L  0.12  0.00063 <0.0005  0.00130  0.00066  0.00058  0.00040  0.00038  0.00061  0.00043  0.00031  0.00033  0.00066  0.00054  0.00037  0.00080

TDS mg/L  500  51.9  20.5  101  49.0  57.3  57.8  56.8  37.0  41.1  48.1  59.2  62.4  68.9  55.5  55.5

NO3 + NO2 mg/L as N -  0.050 <0.05  0.063  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Average Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

Predicted Chemistry at YP-SR-10 - Operational Year 4 
Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

OPERATIONAL YEAR 4

Minimum Measured 
Baseline Chemistry 
at YP-SR-10 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)



YP‐SR‐10: EFSFSR below confluence with Meadow Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.40  6.57  8.11  7.57  7.79  7.71  7.64  7.27  7.13  7.27  7.57  7.42  7.27  7.57  7.20

Alkalinity mg/L as CaCO3 >20  39.3  22.1  72.0  55.7  53.5  48.8  37.7  28.7  28.0  40.6  50.3  51.7  50.6  47.8  52.4

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.018  0.0075  0.0075  0.00073  0.00073  0.012  0.012  0.0079  0.0053  0.0053  0.0060  0.0060  0.0060

As mg/L  0.010  0.024  0.009  0.041  0.0083  0.0087  0.010  0.012  0.0063  0.0041  0.0075  0.010  0.010  0.0078  0.0073  0.0096

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.009  0.006  0.011  0.010  0.010  0.010  0.0064  0.0064  0.0064  0.010  0.010  0.010  0.010  0.010  0.010

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  10.2  5.4  13.6  12.7  13.3  13.0  10.2  6.78  6.78  9.59  12.5  12.4  12.1  11.6  13.7

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.67 <0.2  1.13  0.45  0.49  0.42  0.27  0.049  0.049  0.10  0.27  0.38  0.41  0.40  0.39

Co mg/L - <0.00007 0.00003 0.00012  2.3E-05  2.3E-05  2.3E-05  1.3E-05  1.3E-05  1.3E-05  1.5E-05  1.5E-05  1.5E-05  1.6E-05  1.6E-05  1.6E-05

Cr mg/L  0.10  0.00024 <0.0002  0.00080  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00050  0.00022  0.00025  0.00017  0.00039  0.00022  0.00022  0.00017  0.00012  0.00022  0.00017  0.00021  0.00017

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.039 <0.02  0.067  0.025  0.026  0.036  0.029  0.011  0.0032  0.023  0.033  0.029  0.028  0.029  0.021

Hg mg/L  1.2E-05  2.4E-06 <0.000001  4.9E-06  1.1E-06  1.6E-06  1.6E-06  2.8E-06  2.5E-06  1.7E-06  1.3E-06  1.4E-06  2.4E-06  1.9E-06  1.4E-06  1.9E-06

K mg/L -  0.78  0.49  1.09  0.82  0.88  0.91  0.90  0.66  0.57  0.69  0.81  0.86  0.81  0.75  0.88

Mg mg/L -  2.23  1.13  2.99  2.93  3.10  2.93  2.15  1.44  1.34  2.04  2.83  2.89  2.63  2.65  3.08

Mn mg/L  0.050  0.013  0.003  0.021  0.0045  0.0045  0.0057  0.0052  0.0011  0.0014  0.0028  0.0041  0.0041  0.0044  0.0044  0.0044

Mo mg/L  0.60  0.00089  0.00061  0.00108  0.0012  0.0012  0.0012  0.00077  0.00077  0.00077  0.0012  0.0012  0.0012  0.0011  0.0011  0.0011

Na mg/L -  2.12  1.32  2.70  2.34  2.43  2.43  2.03  1.62  1.45  1.94  2.25  2.22  2.18  2.20  2.49

Ni mg/L  0.052  0.00023 <0.0002  0.00050  0.00034  0.00034  0.00034  0.00021  0.00021  0.00021  0.00024  0.00024  0.00024  0.00028  0.00028  0.00028

P mg/L -  0.035 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05

Sb mg/L  0.0052  0.012  0.004  0.047  0.0086  0.013  0.014  0.020  0.0095  0.0037  0.0041  0.0042  0.0052  0.0074  0.0076  0.015

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.03  1.82  6.87  3.74  4.06  3.86  3.94  2.04  1.46  2.07  2.58  2.75  2.87  3.16  4.35

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00023  0.00023  0.00023  0.00018  0.00018  0.00018  0.00038  0.00038  0.00038  0.00024  0.00024  0.00024

Zn mg/L  0.12  0.00063 <0.0005  0.00130  0.00066  0.00058  0.00040  0.00038  0.00060  0.00043  0.00031  0.00033  0.00066  0.00054  0.00037  0.00080

TDS mg/L  500  51.9  20.5  101  48.8  57.1  57.6  56.7  36.9  41.0  47.9  59.0  62.2  68.7  55.3  55.3

NO3 + NO2 mg/L as N -  0.050 <0.05  0.063  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

Predicted Chemistry at YP-SR-10 - Operational Year 5

OPERATIONAL YEAR 5

Minimum Measured 
Baseline Chemistry 
at YP-SR-10 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)



YP‐SR‐10: EFSFSR below confluence with Meadow Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.40  6.57  8.11  7.57  7.79  7.71  7.64  7.27  7.13  7.27  7.57  7.42  7.27  7.57  7.20

Alkalinity mg/L as CaCO3 >20  39.3  22.1  72.0  55.5  53.4  48.7  37.6  28.7  27.9  40.5  50.2  51.6  50.5  47.7  52.3

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.018  0.0076  0.0076  0.00073  0.00073  0.012  0.012  0.0079  0.0053  0.0053  0.0060  0.0060  0.0060

As mg/L  0.010  0.024  0.009  0.041  0.0081  0.0085  0.010  0.012  0.0062  0.0040  0.0074  0.010  0.010  0.0077  0.0071  0.0095

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.009  0.006  0.011  0.010  0.010  0.010  0.0063  0.0063  0.0063  0.010  0.010  0.010  0.010  0.010  0.010

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  10.2  5.4  13.6  12.6  13.3  13.0  10.2  6.76  6.76  9.57  12.5  12.4  12.0  11.6  13.7

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.67 <0.2  1.13  0.44  0.48  0.42  0.26  0.048  0.048  0.10  0.27  0.37  0.40  0.39  0.38

Co mg/L - <0.00007 0.00003 0.00012  2.2E-05  2.2E-05  2.2E-05  1.2E-05  1.2E-05  1.2E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05

Cr mg/L  0.10  0.00024 <0.0002  0.00080  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00050  0.00022  0.00025  0.00017  0.00039  0.00022  0.00022  0.00017  0.00012  0.00022  0.00017  0.00021  0.00017

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.039 <0.02  0.067  0.025  0.025  0.036  0.029  0.011  0.0032  0.023  0.033  0.028  0.027  0.029  0.021

Hg mg/L  1.2E-05  2.4E-06 <0.000001  4.9E-06  1.1E-06  1.6E-06  1.6E-06  2.8E-06  2.5E-06  1.7E-06  1.3E-06  1.4E-06  2.4E-06  1.9E-06  1.4E-06  1.9E-06

K mg/L -  0.78  0.49  1.09  0.82  0.88  0.91  0.90  0.66  0.56  0.68  0.80  0.85  0.80  0.75  0.88

Mg mg/L -  2.23  1.13  2.99  2.92  3.08  2.92  2.14  1.43  1.34  2.03  2.82  2.88  2.61  2.63  3.07

Mn mg/L  0.050  0.013  0.003  0.021  0.0045  0.0045  0.0056  0.0052  0.0010  0.0014  0.0028  0.0041  0.0041  0.0043  0.0043  0.0043

Mo mg/L  0.60  0.00089  0.00061  0.00108  0.0012  0.0012  0.0012  0.00077  0.00077  0.00077  0.0012  0.0012  0.0012  0.0011  0.0011  0.0011

Na mg/L -  2.12  1.32  2.70  2.34  2.43  2.43  2.03  1.61  1.45  1.94  2.25  2.21  2.18  2.19  2.48

Ni mg/L  0.052  0.00023 <0.0002  0.00050  0.00034  0.00034  0.00034  0.00021  0.00021  0.00021  0.00024  0.00024  0.00024  0.00028  0.00028  0.00028

P mg/L -  0.035 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05

Sb mg/L  0.0052  0.012  0.004  0.047  0.0085  0.013  0.014  0.020  0.0095  0.0037  0.0041  0.0042  0.0051  0.0074  0.0076  0.015

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.03  1.82  6.87  3.72  4.04  3.85  3.92  2.03  1.45  2.06  2.56  2.73  2.85  3.14  4.33

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00023  0.00023  0.00023  0.00018  0.00018  0.00018  0.00038  0.00038  0.00038  0.00024  0.00024  0.00024

Zn mg/L  0.12  0.00063 <0.0005  0.00130  0.00065  0.00058  0.00040  0.00037  0.00060  0.00042  0.00031  0.00033  0.00065  0.00054  0.00036  0.00080

TDS mg/L  500  51.9  20.5  101  48.7  57.0  57.5  56.6  36.8  40.9  47.8  58.9  62.1  68.5  55.2  55.2

NO3 + NO2 mg/L as N -  0.050 <0.05  0.063  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

Predicted Chemistry at YP-SR-10 - Operational Year 6 
Parameter Units

OPERATIONAL YEAR 6

Minimum Measured 
Baseline Chemistry 
at YP-SR-10 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)



YP‐SR‐10: EFSFSR below confluence with Meadow Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.40  6.57  8.11  7.57  7.79  7.72  7.64  7.28  7.13  7.28  7.57  7.42  7.28  7.57  7.20

Alkalinity mg/L as CaCO3 >20  39.3  22.1  72.0  55.8  53.7  49.0  37.8  28.8  28.1  40.7  50.4  51.9  50.8  47.9  52.6

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.018  0.0075  0.0075  0.00072  0.00072  0.012  0.012  0.0078  0.0052  0.0052  0.0059  0.0059  0.0059

As mg/L  0.010  0.024  0.009  0.041  0.0067  0.0070  0.0082  0.0097  0.0051  0.0033  0.0061  0.0083  0.0084  0.0063  0.0059  0.0078

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.009  0.006  0.011  0.010  0.010  0.010  0.0065  0.0065  0.0065  0.011  0.011  0.011  0.010  0.010  0.010

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  10.2  5.4  13.6  12.7  13.3  13.0  10.2  6.76  6.76  9.58  12.5  12.4  12.0  11.6  13.7

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.67 <0.2  1.13  0.37  0.41  0.35  0.22  0.041  0.041  0.085  0.23  0.32  0.34  0.33  0.33

Co mg/L - <0.00007 0.00003 0.00012  1.9E-05  1.9E-05  1.9E-05  1.1E-05  1.1E-05  1.1E-05  1.3E-05  1.3E-05  1.3E-05  1.3E-05  1.3E-05  1.3E-05

Cr mg/L  0.10  0.00024 <0.0002  0.00080  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00050  0.00022  0.00025  0.00017  0.00039  0.00022  0.00022  0.00017  0.00012  0.00022  0.00017  0.00021  0.00017

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.039 <0.02  0.067  0.019  0.019  0.027  0.021  0.0079  0.0024  0.017  0.025  0.021  0.020  0.021  0.016

Hg mg/L  1.2E-05  2.4E-06 <0.000001  4.9E-06  1.2E-06  1.6E-06  1.7E-06  2.8E-06  2.6E-06  1.7E-06  1.3E-06  1.4E-06  2.4E-06  1.9E-06  1.4E-06  1.9E-06

K mg/L -  0.78  0.49  1.09  0.82  0.88  0.91  0.90  0.66  0.56  0.68  0.80  0.85  0.80  0.75  0.88

Mg mg/L -  2.23  1.13  2.99  2.94  3.11  2.94  2.16  1.44  1.35  2.05  2.85  2.90  2.64  2.66  3.09

Mn mg/L  0.050  0.013  0.003  0.021  0.0029  0.0029  0.0037  0.0034  0.00068  0.00090  0.0018  0.0027  0.0027  0.0028  0.0028  0.0028

Mo mg/L  0.60  0.00089  0.00061  0.00108  0.0012  0.0012  0.0012  0.00077  0.00077  0.00077  0.0012  0.0012  0.0012  0.0011  0.0011  0.0011

Na mg/L -  2.12  1.32  2.70  2.33  2.42  2.42  2.03  1.61  1.45  1.93  2.24  2.21  2.17  2.19  2.48

Ni mg/L  0.052  0.00023 <0.0002  0.00050  0.00034  0.00034  0.00034  0.00021  0.00021  0.00021  0.00024  0.00024  0.00024  0.00028  0.00028  0.00028

P mg/L -  0.035 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05

Sb mg/L  0.0052  0.012  0.004  0.047  0.0084  0.013  0.014  0.020  0.0094  0.0036  0.0040  0.0041  0.0051  0.0073  0.0075  0.015

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.03  1.82  6.87  3.65  3.96  3.77  3.84  1.99  1.42  2.02  2.51  2.68  2.80  3.08  4.24

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00023  0.00023  0.00023  0.00018  0.00018  0.00018  0.00038  0.00038  0.00038  0.00024  0.00024  0.00024

Zn mg/L  0.12  0.00063 <0.0005  0.00130  0.00067  0.00059  0.00041  0.00038  0.00061  0.00043  0.00032  0.00034  0.00067  0.00055  0.00037  0.00081

TDS mg/L  500  51.9  20.5  101  48.8  57.0  57.5  56.6  36.8  40.9  47.8  58.9  62.1  68.5  55.2  55.2

NO3 + NO2 mg/L as N -  0.050 <0.05  0.063  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

Predicted Chemistry at YP-SR-10 - Operational Year 7
Maximum 

Measured Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

OPERATIONAL YEAR 7

Minimum Measured 
Baseline Chemistry 
at YP-SR-10 (HDR, 

2017)



YP‐SR‐10: EFSFSR below confluence with Meadow Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.40  6.57  8.11  7.57  7.79  7.72  7.64  7.28  7.13  7.28  7.57  7.42  7.28  7.57  7.20

Alkalinity mg/L as CaCO3 >20  39.3  22.1  72.0  56.4  54.2  49.5  38.2  29.1  28.4  41.1  50.9  52.4  51.3  48.4  53.1

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.018  0.0074  0.0074  0.00071  0.00071  0.012  0.012  0.0077  0.0051  0.0051  0.0059  0.0059  0.0059

As mg/L  0.010  0.024  0.009  0.041  0.0069  0.0073  0.0086  0.010  0.0053  0.0034  0.0063  0.0086  0.0087  0.0066  0.0061  0.0081

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.009  0.006  0.011  0.011  0.011  0.011  0.0068  0.0068  0.0068  0.011  0.011  0.011  0.011  0.011  0.011

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  10.2  5.4  13.6  12.8  13.4  13.1  10.3  6.84  6.84  9.68  12.6  12.5  12.2  11.7  13.8

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.67 <0.2  1.13  0.40  0.43  0.38  0.24  0.043  0.043  0.091  0.24  0.34  0.36  0.35  0.35

Co mg/L - <0.00007 0.00003 0.00012  2.0E-05  2.0E-05  2.0E-05  1.1E-05  1.1E-05  1.1E-05  1.4E-05  1.4E-05  1.4E-05  1.4E-05  1.4E-05  1.4E-05

Cr mg/L  0.10  0.00024 <0.0002  0.00080  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00050  0.00022  0.00025  0.00018  0.00040  0.00022  0.00022  0.00018  0.00012  0.00022  0.00018  0.00021  0.00018

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.039 <0.02  0.067  0.019  0.019  0.027  0.022  0.0081  0.0024  0.017  0.025  0.022  0.021  0.022  0.016

Hg mg/L  1.2E-05  2.4E-06 <0.000001  4.9E-06  1.2E-06  1.6E-06  1.7E-06  2.8E-06  2.6E-06  1.7E-06  1.3E-06  1.4E-06  2.4E-06  2.0E-06  1.5E-06  2.0E-06

K mg/L -  0.78  0.49  1.09  0.83  0.89  0.92  0.91  0.66  0.57  0.69  0.81  0.86  0.81  0.76  0.89

Mg mg/L -  2.23  1.13  2.99  3.00  3.18  3.00  2.21  1.47  1.37  2.09  2.90  2.96  2.69  2.71  3.16

Mn mg/L  0.050  0.013  0.003  0.021  0.0029  0.0029  0.0037  0.0034  0.00068  0.00089  0.0018  0.0026  0.0026  0.0028  0.0028  0.0028

Mo mg/L  0.60  0.00089  0.00061  0.00108  0.0012  0.0012  0.0012  0.00077  0.00077  0.00077  0.0012  0.0012  0.0012  0.0011  0.0011  0.0011

Na mg/L -  2.12  1.32  2.70  2.35  2.44  2.44  2.04  1.62  1.46  1.95  2.26  2.22  2.19  2.20  2.50

Ni mg/L  0.052  0.00023 <0.0002  0.00050  0.00035  0.00035  0.00035  0.00021  0.00021  0.00021  0.00025  0.00025  0.00025  0.00028  0.00028  0.00028

P mg/L -  0.035 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05

Sb mg/L  0.0052  0.012  0.004  0.047  0.0086  0.013  0.014  0.020  0.0095  0.0037  0.0041  0.0042  0.0052  0.0074  0.0076  0.015

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.03  1.82  6.87  3.72  4.03  3.84  3.91  2.03  1.45  2.05  2.56  2.73  2.85  3.14  4.32

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00023  0.00023  0.00023  0.00018  0.00018  0.00018  0.00039  0.00039  0.00039  0.00024  0.00024  0.00024

Zn mg/L  0.12  0.00063 <0.0005  0.00130  0.00068  0.00060  0.00041  0.00039  0.00062  0.00044  0.00032  0.00034  0.00068  0.00056  0.00038  0.00083

TDS mg/L  500  51.9  20.5  101  49.2  57.6  58.0  57.1  37.1  41.3  48.3  59.4  62.7  69.2  55.7  55.7

NO3 + NO2 mg/L as N -  0.050 <0.05  0.063  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

Predicted Chemistry at YP-SR-10 - Operational Year 8 
Minimum Measured 
Baseline Chemistry 
at YP-SR-10 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

Parameter

OPERATIONAL YEAR 8



YP‐SR‐10: EFSFSR below confluence with Meadow Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.40  6.57  8.11  7.58  7.80  7.72  7.65  7.28  7.14  7.28  7.58  7.43  7.28  7.58  7.21

Alkalinity mg/L as CaCO3 >20  39.3  22.1  72.0  57.0  54.8  50.0  38.6  29.4  28.7  41.5  51.5  52.9  51.8  48.9  53.7

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05

Al mg/L  0.050  0.010  0.003  0.018  0.0072  0.0072  0.00069  0.00069  0.012  0.012  0.0075  0.0050  0.0050  0.0057  0.0057  0.0057

As mg/L  0.010  0.024  0.009  0.041  0.0073  0.0077  0.0090  0.011  0.0056  0.0036  0.0066  0.0091  0.0092  0.0069  0.0064  0.0085

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.009  0.006  0.011  0.011  0.011  0.011  0.0071  0.0071  0.0071  0.012  0.012  0.012  0.011  0.011  0.011

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  10.2  5.4  13.6  12.9  13.5  13.2  10.4  6.89  6.89  9.75  12.7  12.6  12.3  11.8  14.0

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.67 <0.2  1.13  0.44  0.48  0.42  0.26  0.048  0.048  0.10  0.27  0.37  0.40  0.39  0.38

Co mg/L - <0.00007 0.00003 0.00012  2.2E-05  2.2E-05  2.2E-05  1.2E-05  1.2E-05  1.2E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05

Cr mg/L  0.10  0.00024 <0.0002  0.00080  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00050  0.00023  0.00026  0.00018  0.00040  0.00023  0.00023  0.00018  0.00012  0.00023  0.00018  0.00022  0.00018

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.039 <0.02  0.067  0.020  0.020  0.029  0.023  0.0084  0.0025  0.018  0.026  0.023  0.022  0.023  0.016

Hg mg/L  1.2E-05  2.4E-06 <0.000001  4.9E-06  1.2E-06  1.6E-06  1.7E-06  2.9E-06  2.6E-06  1.7E-06  1.4E-06  1.5E-06  2.5E-06  2.0E-06  1.5E-06  2.0E-06

K mg/L -  0.78  0.49  1.09  0.83  0.90  0.93  0.91  0.67  0.57  0.70  0.82  0.87  0.82  0.76  0.90

Mg mg/L -  2.23  1.13  2.99  3.07  3.24  3.07  2.25  1.50  1.40  2.14  2.97  3.03  2.75  2.77  3.22

Mn mg/L  0.050  0.013  0.003  0.021  0.0029  0.0029  0.0037  0.0034  0.00068  0.00089  0.0018  0.0026  0.0026  0.0028  0.0028  0.0028

Mo mg/L  0.60  0.00089  0.00061  0.00108  0.0012  0.0012  0.0012  0.00077  0.00077  0.00077  0.0012  0.0012  0.0012  0.0011  0.0011  0.0011

Na mg/L -  2.12  1.32  2.70  2.36  2.45  2.45  2.05  1.63  1.46  1.96  2.27  2.23  2.19  2.21  2.50

Ni mg/L  0.052  0.00023 <0.0002  0.00050  0.00035  0.00035  0.00035  0.00021  0.00021  0.00021  0.00025  0.00025  0.00025  0.00028  0.00028  0.00028

P mg/L -  0.035 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05

Sb mg/L  0.0052  0.012  0.004  0.047  0.0087  0.014  0.014  0.020  0.0096  0.0037  0.0041  0.0042  0.0052  0.0075  0.0077  0.015

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.03  1.82  6.87  3.73  4.04  3.85  3.92  2.03  1.45  2.06  2.57  2.73  2.86  3.15  4.33

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00023  0.00023  0.00023  0.00018  0.00018  0.00018  0.00039  0.00039  0.00039  0.00024  0.00024  0.00024

Zn mg/L  0.12  0.00063 <0.0005  0.00130  0.00070  0.00062  0.00043  0.00040  0.00064  0.00045  0.00033  0.00035  0.00070  0.00057  0.00039  0.00085

TDS mg/L  500  51.9  20.5  101  49.5  57.9  58.4  57.4  37.4  41.6  48.6  59.8  63.0  69.6  56.0  56.0

NO3 + NO2 mg/L as N -  0.050 <0.05  0.063  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

Predicted Chemistry at YP-SR-10 - Operational Year 9 
Minimum Measured 
Baseline Chemistry 
at YP-SR-10 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

OPERATIONAL YEAR 9



YP‐SR‐10: EFSFSR below confluence with Meadow Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.40  6.57  8.11  7.58  7.80  7.73  7.65  7.29  7.14  7.29  7.58  7.43  7.29  7.58  7.21

Alkalinity mg/L as CaCO3 >20  39.3  22.1  72.0  57.6  55.4  50.6  39.0  29.7  29.0  42.0  52.0  53.5  52.4  49.4  54.3

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05

Al mg/L  0.050  0.010  0.003  0.018  0.0070  0.0070  0.00068  0.00068  0.011  0.012  0.0073  0.0049  0.0049  0.0056  0.0056  0.0056

As mg/L  0.010  0.024  0.009  0.041  0.0077  0.0080  0.0094  0.011  0.0059  0.0038  0.0069  0.0095  0.0096  0.0073  0.0067  0.0089

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.009  0.006  0.011  0.012  0.012  0.012  0.0075  0.0075  0.0075  0.012  0.012  0.012  0.012  0.012  0.012

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  10.2  5.4  13.6  13.0  13.6  13.4  10.5  6.96  6.96  9.85  12.8  12.7  12.4  11.9  14.1

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.67 <0.2  1.13  0.47  0.52  0.45  0.28  0.052  0.052  0.11  0.29  0.40  0.43  0.42  0.42

Co mg/L - <0.00007 0.00003 0.00012  2.4E-05  2.4E-05  2.4E-05  1.3E-05  1.3E-05  1.3E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05

Cr mg/L  0.10  0.00024 <0.0002  0.00080  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00050  0.00023  0.00026  0.00018  0.00041  0.00023  0.00023  0.00018  0.00012  0.00023  0.00018  0.00022  0.00018

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.039 <0.02  0.067  0.020  0.021  0.029  0.024  0.0087  0.0026  0.019  0.027  0.023  0.022  0.024  0.017

Hg mg/L  1.2E-05  2.4E-06 <0.000001  4.9E-06  1.2E-06  1.7E-06  1.7E-06  2.9E-06  2.7E-06  1.8E-06  1.4E-06  1.5E-06  2.5E-06  2.0E-06  1.5E-06  2.0E-06

K mg/L -  0.78  0.49  1.09  0.84  0.91  0.94  0.92  0.67  0.58  0.70  0.83  0.88  0.83  0.77  0.91

Mg mg/L -  2.23  1.13  2.99  3.14  3.32  3.14  2.31  1.54  1.44  2.19  3.03  3.10  2.81  2.83  3.30

Mn mg/L  0.050  0.013  0.003  0.021  0.0029  0.0029  0.0037  0.0033  0.00067  0.00089  0.0018  0.0026  0.0026  0.0028  0.0028  0.0028

Mo mg/L  0.60  0.00089  0.00061  0.00108  0.0012  0.0012  0.0012  0.00077  0.00077  0.00077  0.0012  0.0012  0.0012  0.0011  0.0011  0.0011

Na mg/L -  2.12  1.32  2.70  2.37  2.46  2.46  2.06  1.64  1.47  1.97  2.28  2.24  2.21  2.22  2.52

Ni mg/L  0.052  0.00023 <0.0002  0.00050  0.00035  0.00035  0.00035  0.00021  0.00021  0.00021  0.00025  0.00025  0.00025  0.00028  0.00028  0.00028

P mg/L -  0.035 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05

Sb mg/L  0.0052  0.012  0.004  0.047  0.0088  0.014  0.015  0.021  0.0098  0.0038  0.0042  0.0043  0.0053  0.0076  0.0078  0.016

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.03  1.82  6.87  3.77  4.09  3.89  3.96  2.06  1.47  2.08  2.59  2.76  2.89  3.18  4.38

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00023  0.00023  0.00023  0.00018  0.00018  0.00018  0.00039  0.00039  0.00039  0.00024  0.00024  0.00024

Zn mg/L  0.12  0.00063 <0.0005  0.00130  0.00072  0.00063  0.00044  0.00041  0.00066  0.00047  0.00034  0.00036  0.00072  0.00059  0.00040  0.00088

TDS mg/L  500  51.9  20.5  101  49.9  58.4  58.9  57.9  37.7  41.9  49.0  60.3  63.6  70.2  56.5  56.5

NO3 + NO2 mg/L as N -  0.050 <0.05  0.063  0.059  0.059  0.059  0.059  0.059  0.059  0.059  0.059  0.059  0.059  0.059  0.059

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

Predicted Chemistry at YP-SR-10 - Operational Year 10 
Minimum Measured 
Baseline Chemistry 
at YP-SR-10 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

OPERATIONAL YEAR 10



YP‐SR‐10: EFSFSR below confluence with Meadow Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.40  6.57  8.11  7.58  7.80  7.73  7.65  7.28  7.14  7.28  7.58  7.43  7.28  7.58  7.21

Alkalinity mg/L as CaCO3 >20  39.3  22.1  72.0  56.3  54.1  49.4  38.1  29.0  28.3  41.0  50.8  52.3  51.2  48.3  53.0

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.018  0.0072  0.0072  0.00070  0.00070  0.012  0.012  0.0076  0.0051  0.0051  0.0058  0.0058  0.0058

As mg/L  0.010  0.024  0.009  0.041  0.0071  0.0074  0.0087  0.010  0.0054  0.0035  0.0064  0.0088  0.0089  0.0067  0.0062  0.0082

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.009  0.006  0.011  0.011  0.011  0.011  0.0067  0.0067  0.0067  0.011  0.011  0.011  0.011  0.011  0.011

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  10.2  5.4  13.6  12.7  13.3  13.1  10.2  6.79  6.79  9.61  12.5  12.4  12.1  11.6  13.8

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.67 <0.2  1.13  0.42  0.46  0.40  0.25  0.046  0.046  0.096  0.26  0.36  0.38  0.37  0.37

Co mg/L - <0.00007 0.00003 0.00012  2.1E-05  2.1E-05  2.1E-05  1.2E-05  1.2E-05  1.2E-05  1.4E-05  1.4E-05  1.4E-05  1.4E-05  1.4E-05  1.4E-05

Cr mg/L  0.10  0.00024 <0.0002  0.00080  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00050  0.00022  0.00025  0.00017  0.00039  0.00022  0.00022  0.00017  0.00012  0.00022  0.00017  0.00021  0.00017

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.039 <0.02  0.067  0.019  0.020  0.028  0.022  0.0082  0.0025  0.018  0.026  0.022  0.021  0.022  0.016

Hg mg/L  1.2E-05  2.4E-06 <0.000001  4.9E-06  1.2E-06  1.6E-06  1.7E-06  2.9E-06  2.6E-06  1.7E-06  1.4E-06  1.5E-06  2.5E-06  2.0E-06  1.5E-06  2.0E-06

K mg/L -  0.78  0.49  1.09  0.82  0.88  0.91  0.90  0.66  0.57  0.69  0.81  0.86  0.81  0.75  0.88

Mg mg/L -  2.23  1.13  2.99  2.99  3.17  2.99  2.20  1.47  1.37  2.09  2.90  2.96  2.69  2.70  3.15

Mn mg/L  0.050  0.013  0.003  0.021  0.0029  0.0029  0.0037  0.0034  0.00068  0.00089  0.0018  0.0026  0.0026  0.0028  0.0028  0.0028

Mo mg/L  0.60  0.00089  0.00061  0.00108  0.0012  0.0012  0.0012  0.00077  0.00077  0.00077  0.0012  0.0012  0.0012  0.0011  0.0011  0.0011

Na mg/L -  2.12  1.32  2.70  2.33  2.42  2.42  2.02  1.61  1.45  1.93  2.24  2.20  2.17  2.19  2.48

Ni mg/L  0.052  0.00023 <0.0002  0.00050  0.00035  0.00035  0.00035  0.00021  0.00021  0.00021  0.00024  0.00024  0.00024  0.00028  0.00028  0.00028

P mg/L -  0.035 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05

Sb mg/L  0.0052  0.012  0.004  0.047  0.0085  0.013  0.014  0.020  0.0094  0.0036  0.0041  0.0042  0.0051  0.0074  0.0075  0.015

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.03  1.82  6.87  3.61  3.92  3.73  3.80  1.97  1.41  1.99  2.49  2.65  2.77  3.05  4.20

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00023  0.00023  0.00023  0.00018  0.00018  0.00018  0.00038  0.00038  0.00038  0.00024  0.00024  0.00024

Zn mg/L  0.12  0.00063 <0.0005  0.00130  0.00069  0.00060  0.00042  0.00039  0.00063  0.00044  0.00033  0.00035  0.00069  0.00056  0.00038  0.00084

TDS mg/L  500  51.9  20.5  101  48.9  57.2  57.6  56.7  36.9  41.0  48.0  59.0  62.3  68.7  55.3  55.3

NO3 + NO2 mg/L as N -  0.050 <0.05  0.063  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

Predicted Chemistry at YP-SR-10 - Operational Year 11 
Minimum Measured 
Baseline Chemistry 
at YP-SR-10 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

OPERATIONAL YEAR 11



YP‐SR‐10: EFSFSR below confluence with Meadow Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.40  6.57  8.11  7.58  7.80  7.72  7.65  7.28  7.13  7.28  7.58  7.43  7.28  7.58  7.21

Alkalinity mg/L as CaCO3 >20  39.3  22.1  72.0  55.6  53.5  48.8  37.7  28.7  28.0  40.6  50.3  51.7  50.6  47.8  52.4

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.018  0.0074  0.0074  0.00071  0.00071  0.012  0.012  0.0077  0.0052  0.0052  0.0059  0.0059  0.0059

As mg/L  0.010  0.024  0.009  0.041  0.0067  0.0071  0.0083  0.0098  0.0052  0.0033  0.0061  0.0084  0.0085  0.0064  0.0059  0.0079

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.009  0.006  0.011  0.010  0.010  0.010  0.0064  0.0064  0.0064  0.010  0.010  0.010  0.010  0.010  0.010

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  10.2  5.4  13.6  12.6  13.2  12.9  10.1  6.73  6.73  9.52  12.4  12.3  12.0  11.5  13.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.67 <0.2  1.13  0.39  0.42  0.37  0.23  0.042  0.042  0.088  0.24  0.33  0.35  0.34  0.34

Co mg/L - <0.00007 0.00003 0.00012  1.9E-05  1.9E-05  1.9E-05  1.1E-05  1.1E-05  1.1E-05  1.3E-05  1.3E-05  1.3E-05  1.3E-05  1.3E-05  1.3E-05

Cr mg/L  0.10  0.00024 <0.0002  0.00080  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00050  0.00022  0.00025  0.00017  0.00039  0.00022  0.00022  0.00017  0.00012  0.00022  0.00017  0.00021  0.00017

F mg/L  2.00  0.29 <0.2  0.40  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29  0.29

Fe mg/L  0.30  0.039 <0.02  0.067  0.019  0.019  0.027  0.022  0.0080  0.0024  0.017  0.025  0.022  0.021  0.022  0.016

Hg mg/L  1.2E-05  2.4E-06 <0.000001  4.9E-06  1.2E-06  1.6E-06  1.7E-06  2.9E-06  2.6E-06  1.7E-06  1.3E-06  1.4E-06  2.5E-06  2.0E-06  1.5E-06  2.0E-06

K mg/L -  0.78  0.49  1.09  0.81  0.88  0.90  0.89  0.65  0.56  0.68  0.80  0.85  0.80  0.74  0.88

Mg mg/L -  2.23  1.13  2.99  2.93  3.10  2.93  2.15  1.44  1.34  2.04  2.83  2.89  2.63  2.65  3.08

Mn mg/L  0.050  0.013  0.003  0.021  0.0029  0.0029  0.0037  0.0034  0.00068  0.00090  0.0018  0.0027  0.0027  0.0028  0.0028  0.0028

Mo mg/L  0.60  0.00089  0.00061  0.00108  0.0012  0.0012  0.0012  0.00077  0.00077  0.00077  0.0012  0.0012  0.0012  0.0011  0.0011  0.0011

Na mg/L -  2.12  1.32  2.70  2.32  2.41  2.41  2.01  1.60  1.44  1.92  2.23  2.19  2.16  2.17  2.46

Ni mg/L  0.052  0.00023 <0.0002  0.00050  0.00034  0.00034  0.00034  0.00021  0.00021  0.00021  0.00024  0.00024  0.00024  0.00028  0.00028  0.00028

P mg/L -  0.035 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05

Sb mg/L  0.0052  0.012  0.004  0.047  0.0084  0.013  0.014  0.020  0.0093  0.0036  0.0040  0.0041  0.0050  0.0073  0.0074  0.015

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.03  1.82  6.87  3.57  3.87  3.69  3.75  1.95  1.39  1.97  2.46  2.62  2.73  3.01  4.15

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00022  0.00022  0.00022  0.00018  0.00018  0.00018  0.00038  0.00038  0.00038  0.00024  0.00024  0.00024

Zn mg/L  0.12  0.00063 <0.0005  0.00130  0.00067  0.00059  0.00041  0.00038  0.00061  0.00043  0.00032  0.00034  0.00067  0.00055  0.00037  0.00082

TDS mg/L  500  51.9  20.5  101  48.5  56.7  57.2  56.3  36.6  40.7  47.6  58.5  61.7  68.2  54.9  54.9

NO3 + NO2 mg/L as N -  0.050 <0.05  0.063  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

Predicted Chemistry at YP-SR-10 - Operational Year 12 
Minimum Measured 
Baseline Chemistry 
at YP-SR-10 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

OPERATIONAL YEAR 12



YP‐SR‐10: EFSFSR below confluence with Meadow Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.40  6.57  8.11  7.67  7.90  7.82  7.75  7.37  7.23  7.37  7.67  7.52  7.37  7.67  7.30

Alkalinity mg/L as CaCO3 >20  39.3  22.1  72.0  61.0  58.6  53.5  41.3  31.5  30.7  44.5  55.1  56.7  55.5  52.3  57.4

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.018  0.0061  0.0061  0.00058  0.00058  0.0099  0.010  0.0064  0.0042  0.0042  0.0048  0.0048  0.0048

As mg/L  0.010  0.024  0.009  0.041  0.0094  0.0099  0.012  0.014  0.0072  0.0046  0.0085  0.012  0.012  0.0089  0.0083  0.011

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.009  0.006  0.011  0.014  0.014  0.014  0.0089  0.0089  0.0089  0.014  0.014  0.014  0.014  0.014  0.014

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  10.2  5.4  13.6  13.4  14.1  13.8  10.8  7.18  7.18  10.2  13.2  13.1  12.8  12.3  14.5

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.67 <0.2  1.13  0.52  0.56  0.49  0.31  0.056  0.056  0.12  0.31  0.44  0.47  0.46  0.45

Co mg/L - <0.00007 0.00003 0.00012  2.7E-05  2.7E-05  2.7E-05  1.5E-05  1.5E-05  1.5E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05

Cr mg/L  0.10  0.00024 <0.0002  0.00080  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00050  0.00023  0.00027  0.00019  0.00042  0.00023  0.00023  0.00019  0.00013  0.00023  0.00019  0.00022  0.00019

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.039 <0.02  0.067  0.024  0.024  0.034  0.027  0.0100  0.0030  0.022  0.031  0.027  0.026  0.027  0.020

Hg mg/L  1.2E-05  2.4E-06 <0.000001  4.9E-06  1.4E-06  1.9E-06  1.9E-06  3.3E-06  3.0E-06  2.0E-06  1.6E-06  1.7E-06  2.9E-06  2.3E-06  1.7E-06  2.3E-06

K mg/L -  0.78  0.49  1.09  0.83  0.90  0.93  0.91  0.67  0.57  0.70  0.82  0.87  0.82  0.76  0.90

Mg mg/L -  2.23  1.13  2.99  3.40  3.59  3.40  2.50  1.66  1.56  2.37  3.29  3.35  3.04  3.07  3.57

Mn mg/L  0.050  0.013  0.003  0.021  0.0042  0.0042  0.0053  0.0048  0.00097  0.0013  0.0026  0.0038  0.0038  0.0040  0.0040  0.0040

Mo mg/L  0.60  0.00089  0.00061  0.00108  0.0011  0.0011  0.0011  0.00073  0.00073  0.00073  0.0011  0.0011  0.0011  0.00100  0.00100  0.00100

Na mg/L -  2.12  1.32  2.70  2.41  2.50  2.50  2.09  1.66  1.50  2.00  2.32  2.28  2.24  2.26  2.56

Ni mg/L  0.052  0.00023 <0.0002  0.00050  0.00039  0.00039  0.00039  0.00024  0.00024  0.00024  0.00028  0.00028  0.00028  0.00032  0.00032  0.00032

P mg/L -  0.035 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05

Sb mg/L  0.0052  0.012  0.004  0.047  0.0088  0.014  0.015  0.021  0.0098  0.0038  0.0042  0.0043  0.0053  0.0076  0.0078  0.016

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.03  1.82  6.87  3.27  3.55  3.38  3.44  1.79  1.28  1.81  2.25  2.40  2.51  2.76  3.81

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00024  0.00024  0.00024  0.00019  0.00019  0.00019  0.00042  0.00042  0.00042  0.00026  0.00026  0.00026

Zn mg/L  0.12  0.00063 <0.0005  0.00130  0.00062  0.00054  0.00038  0.00035  0.00057  0.00040  0.00029  0.00031  0.00062  0.00051  0.00034  0.00075

TDS mg/L  500  51.9  20.5  101  53.7  62.8  63.3  62.3  40.5  45.1  52.7  64.9  68.4  75.5  60.8  60.8

NO3 + NO2 mg/L as N -  0.050 <0.05  0.063  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

Predicted Chemistry at YP-SR-10 - Post-Closure Year 1
Minimum Measured 
Baseline Chemistry 
at YP-SR-10 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

POST‐CLOSURE YEAR 1



YP‐SR‐10: EFSFSR below confluence with Meadow Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.40  6.57  8.11  7.66  7.89  7.81  7.74  7.36  7.22  7.36  7.66  7.51  7.36  7.66  7.29

Alkalinity mg/L as CaCO3 >20  39.3  22.1  72.0  61.4  59.0  53.9  41.6  31.7  30.9  44.8  55.5  57.1  55.9  52.7  57.8

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.018  0.0058  0.0058  0.00056  0.00056  0.0095  0.0096  0.0061  0.0041  0.0041  0.0046  0.0046  0.0046

As mg/L  0.010  0.024  0.009  0.041  0.0098  0.010  0.012  0.014  0.0075  0.0048  0.0089  0.012  0.012  0.0093  0.0086  0.011

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.009  0.006  0.011  0.015  0.015  0.015  0.0092  0.0092  0.0092  0.015  0.015  0.015  0.015  0.015  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  10.2  5.4  13.6  13.5  14.2  13.9  10.9  7.22  7.22  10.2  13.3  13.2  12.8  12.4  14.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.67 <0.2  1.13  0.59  0.64  0.56  0.35  0.064  0.064  0.13  0.36  0.50  0.53  0.52  0.51

Co mg/L - <0.00007 0.00003 0.00012  2.9E-05  2.9E-05  2.9E-05  1.7E-05  1.7E-05  1.7E-05  1.9E-05  1.9E-05  1.9E-05  2.0E-05  2.0E-05  2.0E-05

Cr mg/L  0.10  0.00024 <0.0002  0.00080  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00050  0.00024  0.00027  0.00019  0.00042  0.00024  0.00024  0.00019  0.00013  0.00024  0.00019  0.00023  0.00019

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.039 <0.02  0.067  0.025  0.025  0.035  0.028  0.010  0.0031  0.022  0.033  0.028  0.027  0.028  0.020

Hg mg/L  1.2E-05  2.4E-06 <0.000001  4.9E-06  1.4E-06  1.9E-06  2.0E-06  3.4E-06  3.1E-06  2.0E-06  1.6E-06  1.7E-06  2.9E-06  2.3E-06  1.7E-06  2.3E-06

K mg/L -  0.78  0.49  1.09  0.84  0.91  0.94  0.92  0.68  0.58  0.71  0.83  0.88  0.83  0.77  0.91

Mg mg/L -  2.23  1.13  2.99  3.47  3.67  3.47  2.55  1.70  1.59  2.42  3.35  3.42  3.11  3.13  3.65

Mn mg/L  0.050  0.013  0.003  0.021  0.0040  0.0040  0.0050  0.0046  0.00092  0.0012  0.0025  0.0036  0.0036  0.0038  0.0038  0.0038

Mo mg/L  0.60  0.00089  0.00061  0.00108  0.0011  0.0011  0.0011  0.00074  0.00074  0.00074  0.0011  0.0011  0.0011  0.0010  0.0010  0.0010

Na mg/L -  2.12  1.32  2.70  2.41  2.50  2.50  2.09  1.66  1.49  2.00  2.32  2.28  2.24  2.26  2.56

Ni mg/L  0.052  0.00023 <0.0002  0.00050  0.00039  0.00039  0.00039  0.00024  0.00024  0.00024  0.00027  0.00027  0.00027  0.00031  0.00031  0.00031

P mg/L -  0.035 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05

Sb mg/L  0.0052  0.012  0.004  0.047  0.0089  0.014  0.015  0.021  0.0099  0.0038  0.0043  0.0044  0.0054  0.0077  0.0079  0.016

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.03  1.82  6.87  3.33  3.61  3.44  3.50  1.82  1.30  1.84  2.29  2.44  2.55  2.81  3.87

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00024  0.00024  0.00024  0.00019  0.00019  0.00019  0.00041  0.00041  0.00041  0.00025  0.00025  0.00025

Zn mg/L  0.12  0.00063 <0.0005  0.00130  0.00067  0.00059  0.00041  0.00038  0.00061  0.00043  0.00032  0.00034  0.00067  0.00055  0.00037  0.00081

TDS mg/L  500  51.9  20.5  101  53.6  62.7  63.2  62.2  40.4  45.0  52.6  64.7  68.2  75.3  60.7  60.7

NO3 + NO2 mg/L as N -  0.050 <0.05  0.063  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

Predicted Chemistry at YP-SR-10 - Post-Closure Year 2
Minimum Measured 
Baseline Chemistry 
at YP-SR-10 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

POST‐CLOSURE YEAR 2



YP‐SR‐10: EFSFSR below confluence with Meadow Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.40  6.57  8.11  7.67  7.90  7.82  7.75  7.38  7.23  7.38  7.67  7.52  7.38  7.67  7.30

Alkalinity mg/L as CaCO3 >20  39.3  22.1  72.0  60.4  58.0  53.0  40.9  31.2  30.4  44.0  54.5  56.1  54.9  51.8  56.9

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.018  0.0064  0.0064  0.00061  0.00061  0.010  0.011  0.0067  0.0045  0.0045  0.0051  0.0051  0.0051

As mg/L  0.010  0.024  0.009  0.041  0.0089  0.0094  0.011  0.013  0.0068  0.0044  0.0081  0.011  0.011  0.0084  0.0078  0.010

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.009  0.006  0.011  0.014  0.014  0.014  0.0085  0.0085  0.0085  0.014  0.014  0.014  0.014  0.014  0.014

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  10.2  5.4  13.6  13.3  14.0  13.7  10.7  7.12  7.12  10.1  13.1  13.0  12.7  12.2  14.4

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.67 <0.2  1.13  0.43  0.47  0.41  0.26  0.047  0.047  0.099  0.26  0.37  0.39  0.38  0.38

Co mg/L - <0.00007 0.00003 0.00012  2.4E-05  2.4E-05  2.4E-05  1.3E-05  1.3E-05  1.3E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05

Cr mg/L  0.10  0.00024 <0.0002  0.00080  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00024 <0.0001  0.00050  0.00023  0.00026  0.00018  0.00042  0.00023  0.00023  0.00018  0.00013  0.00023  0.00018  0.00022  0.00018

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.039 <0.02  0.067  0.022  0.023  0.032  0.026  0.0095  0.0029  0.020  0.030  0.026  0.024  0.026  0.019

Hg mg/L  1.2E-05  2.4E-06 <0.000001  4.9E-06  1.3E-06  1.8E-06  1.9E-06  3.3E-06  2.9E-06  1.9E-06  1.5E-06  1.6E-06  2.8E-06  2.2E-06  1.7E-06  2.2E-06

K mg/L -  0.78  0.49  1.09  0.82  0.89  0.92  0.90  0.66  0.57  0.69  0.81  0.86  0.81  0.75  0.89

Mg mg/L -  2.23  1.13  2.99  3.31  3.50  3.31  2.43  1.62  1.51  2.30  3.20  3.26  2.96  2.99  3.48

Mn mg/L  0.050  0.013  0.003  0.021  0.0044  0.0044  0.0055  0.0050  0.0010  0.0013  0.0027  0.0040  0.0040  0.0042  0.0042  0.0042

Mo mg/L  0.60  0.00089  0.00061  0.00108  0.0011  0.0011  0.0011  0.00072  0.00072  0.00072  0.0011  0.0011  0.0011  0.00099  0.00099  0.00099

Na mg/L -  2.12  1.32  2.70  2.41  2.50  2.50  2.09  1.66  1.49  2.00  2.32  2.28  2.24  2.26  2.56

Ni mg/L  0.052  0.00023 <0.0002  0.00050  0.00039  0.00039  0.00039  0.00024  0.00024  0.00024  0.00028  0.00028  0.00028  0.00032  0.00032  0.00032

P mg/L -  0.035 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05

Sb mg/L  0.0052  0.012  0.004  0.047  0.0086  0.014  0.014  0.020  0.0096  0.0037  0.0041  0.0042  0.0052  0.0075  0.0077  0.015

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.03  1.82  6.87  3.24  3.52  3.35  3.41  1.77  1.26  1.79  2.23  2.38  2.48  2.74  3.77

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00025  0.00025  0.00025  0.00019  0.00019  0.00019  0.00042  0.00042  0.00042  0.00026  0.00026  0.00026

Zn mg/L  0.12  0.00063 <0.0005  0.00130  0.00057  0.00050  0.00035  0.00032  0.00052  0.00037  0.00027  0.00029  0.00057  0.00046  0.00032  0.00069

TDS mg/L  500  51.9  20.5  101  53.8  62.9  63.4  62.4  40.6  45.1  52.7  64.9  68.5  75.6  60.9  60.9

NO3 + NO2 mg/L as N -  0.050 <0.05  0.063  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

Predicted Chemistry at YP-SR-10 - Post-Closure Year 5
Minimum Measured 
Baseline Chemistry 
at YP-SR-10 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

POST‐CLOSURE YEAR 5



YP‐SR‐10: EFSFSR below confluence with Meadow Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.40  6.57  8.11  8.02  8.25  8.17  8.09  7.70  7.55  7.70  8.02  7.86  7.70  8.02  7.63

Alkalinity mg/L as CaCO3 >20  39.3  22.1  72.0  74.7  71.8  65.5  50.6  38.5  37.6  54.4  67.4  69.4  67.9  64.1  70.3

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.018  0.0032  0.0032  0.00031  0.00031  0.0052  0.0053  0.0033  0.0022  0.0022  0.0025  0.0025  0.0025

As mg/L  0.010  0.024  0.009  0.041  0.016  0.017  0.019  0.023  0.012  0.0077  0.014  0.020  0.020  0.015  0.014  0.018

B mg/L  120  0.026 <0.01  0.050  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029

Ba mg/L  2.00  0.009  0.006  0.011  0.0090  0.0090  0.0090  0.0057  0.0057  0.0057  0.0092  0.0092  0.0092  0.0090  0.0090  0.0090

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  10.2  5.4  13.6  15.8  16.5  16.2  12.7  8.44  8.44  11.9  15.6  15.5  15.0  14.5  17.1

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.67 <0.2  1.13  3.04  3.32  2.90  1.82  0.33  0.33  0.70  1.86  2.60  2.77  2.70  2.66

Co mg/L - <0.00007 0.00003 0.00012  0.00024  0.00024  0.00024  0.00013  0.00013  0.00013  0.00016  0.00016  0.00016  0.00016  0.00016  0.00016

Cr mg/L  0.10  0.00024 <0.0002  0.00080  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013

Cu mg/L  0.0090  0.00024 <0.0001  0.00050  0.00023  0.00026  0.00018  0.00041  0.00023  0.00023  0.00018  0.00012  0.00023  0.00018  0.00022  0.00018

F mg/L  2.00  0.29 <0.2  0.40  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27

Fe mg/L  0.30  0.039 <0.02  0.067  0.47  0.47  0.68  0.54  0.20  0.060  0.43  0.62  0.53  0.51  0.54  0.39

Hg mg/L  1.2E-05  2.4E-06 <0.000001  4.9E-06  2.7E-06  3.8E-06  3.9E-06  6.7E-06  6.0E-06  4.0E-06  3.1E-06  3.4E-06  5.8E-06  4.6E-06  3.4E-06  4.6E-06

K mg/L -  0.78  0.49  1.09  0.98  1.06  1.09  1.08  0.79  0.68  0.82  0.97  1.03  0.97  0.90  1.06

Mg mg/L -  2.23  1.13  2.99  4.55  4.82  4.55  3.35  2.23  2.09  3.17  4.41  4.49  4.08  4.11  4.79

Mn mg/L  0.050  0.013  0.003  0.021  0.20  0.20  0.25  0.23  0.047  0.061  0.13  0.18  0.18  0.19  0.19  0.19

Mo mg/L  0.60  0.00089  0.00061  0.00108  0.0016  0.0016  0.0016  0.0011  0.0011  0.0011  0.0016  0.0016  0.0016  0.0015  0.0015  0.0015

Na mg/L -  2.12  1.32  2.70  4.85  5.03  5.03  4.21  3.34  3.01  4.02  4.66  4.58  4.51  4.55  5.15

Ni mg/L  0.052  0.00023 <0.0002  0.00050  0.00045  0.00045  0.00045  0.00028  0.00028  0.00028  0.00032  0.00032  0.00032  0.00037  0.00037  0.00037

P mg/L -  0.035 <0.02  0.043  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06

Sb mg/L  0.0052  0.012  0.004  0.047  0.0083  0.013  0.014  0.020  0.0093  0.0036  0.0040  0.0041  0.0050  0.0072  0.0074  0.015

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.03  1.82  6.87  4.34  4.71  4.48  4.57  2.37  1.69  2.40  2.99  3.19  3.33  3.67  5.05

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00027  0.00027  0.00027  0.00021  0.00021  0.00021  0.00045  0.00045  0.00045  0.00028  0.00028  0.00028

Zn mg/L  0.12  0.00063 <0.0005  0.00130  0.0011  0.00093  0.00065  0.00061  0.00097  0.00069  0.00050  0.00053  0.0011  0.00087  0.00059  0.0013

TDS mg/L  500  51.9  20.5  101  71.3  83.4  84.1  82.7  53.8  59.8  69.9  86.1  90.8  100  80.7  80.7

NO3 + NO2 mg/L as N -  0.050 <0.05  0.063  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

Predicted Chemistry at YP-SR-10 - Post-Closure Year 10
Minimum Measured 
Baseline Chemistry 
at YP-SR-10 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

POST‐CLOSURE YEAR 10



YP‐SR‐10: EFSFSR below confluence with Meadow Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.40  6.57  8.11  8.01  8.24  8.16  8.09  7.70  7.54  7.70  8.01  7.85  7.70  8.01  7.62

Alkalinity mg/L as CaCO3 >20  39.3  22.1  72.0  69.2  66.6  60.8  46.9  35.7  34.8  50.5  62.5  64.3  63.0  59.4  65.2

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.018  0.0028  0.0028  0.00027  0.00027  0.0047  0.0047  0.0030  0.0020  0.0020  0.0023  0.0023  0.0023

As mg/L  0.010  0.024  0.009  0.041  0.012  0.013  0.015  0.018  0.0095  0.0061  0.011  0.015  0.016  0.012  0.011  0.014

B mg/L  120  0.026 <0.01  0.050  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Ba mg/L  2.00  0.009  0.006  0.011  0.0085  0.0085  0.0085  0.0053  0.0053  0.0053  0.0087  0.0087  0.0087  0.0085  0.0085  0.0085

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  10.2  5.4  13.6  15.1  15.8  15.5  12.1  8.06  8.06  11.4  14.9  14.8  14.3  13.8  16.3

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.67 <0.2  1.13  1.99  2.17  1.89  1.19  0.22  0.22  0.46  1.21  1.70  1.81  1.76  1.74

Co mg/L - <0.00007 0.00003 0.00012  0.00015  0.00015  0.00015  8.5E-05  8.5E-05  8.5E-05  1.0E-04  1.0E-04  1.0E-04  0.00010  0.00010  0.00010

Cr mg/L  0.10  0.00024 <0.0002  0.00080  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012

Cu mg/L  0.0090  0.00024 <0.0001  0.00050  0.00023  0.00026  0.00018  0.00041  0.00023  0.00023  0.00018  0.00012  0.00023  0.00018  0.00022  0.00018

F mg/L  2.00  0.29 <0.2  0.40  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27

Fe mg/L  0.30  0.039 <0.02  0.067  0.30  0.30  0.43  0.34  0.13  0.038  0.27  0.39  0.34  0.32  0.34  0.25

Hg mg/L  1.2E-05  2.4E-06 <0.000001  4.9E-06  2.2E-06  3.1E-06  3.2E-06  5.5E-06  5.0E-06  3.3E-06  2.6E-06  2.8E-06  4.7E-06  3.8E-06  2.8E-06  3.8E-06

K mg/L -  0.78  0.49  1.09  0.93  1.00  1.03  1.01  0.74  0.64  0.77  0.91  0.97  0.91  0.85  1.00

Mg mg/L -  2.23  1.13  2.99  3.99  4.23  3.99  2.94  1.96  1.83  2.78  3.87  3.94  3.58  3.61  4.20

Mn mg/L  0.050  0.013  0.003  0.021  0.24  0.24  0.30  0.28  0.056  0.074  0.15  0.22  0.22  0.23  0.23  0.23

Mo mg/L  0.60  0.00089  0.00061  0.00108  0.0014  0.0014  0.0014  0.00096  0.00096  0.00096  0.0014  0.0014  0.0014  0.0013  0.0013  0.0013

Na mg/L -  2.12  1.32  2.70  3.89  4.04  4.04  3.37  2.68  2.41  3.22  3.74  3.68  3.61  3.65  4.13

Ni mg/L  0.052  0.00023 <0.0002  0.00050  0.00041  0.00041  0.00041  0.00025  0.00025  0.00025  0.00029  0.00029  0.00029  0.00033  0.00033  0.00033

P mg/L -  0.035 <0.02  0.043  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06

Sb mg/L  0.0052  0.012  0.004  0.047  0.0083  0.013  0.014  0.020  0.0092  0.0036  0.0040  0.0041  0.0050  0.0072  0.0074  0.015

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.03  1.82  6.87  4.10  4.44  4.23  4.31  2.23  1.60  2.26  2.82  3.01  3.14  3.46  4.76

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00025  0.00025  0.00025  0.00020  0.00020  0.00020  0.00043  0.00043  0.00043  0.00027  0.00027  0.00027

Zn mg/L  0.12  0.00063 <0.0005  0.00130  0.00083  0.00073  0.00051  0.00047  0.00076  0.00054  0.00039  0.00042  0.00083  0.00068  0.00046  0.0010

TDS mg/L  500  51.9  20.5  101  65.2  76.2  76.8  75.6  49.2  54.7  63.9  78.7  83.0  91.6  73.8  73.8

NO3 + NO2 mg/L as N -  0.050 <0.05  0.063  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

Predicted Chemistry at YP-SR-10 - Post-Closure Year 15
Minimum Measured 
Baseline Chemistry 
at YP-SR-10 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

POST‐CLOSURE YEAR 15



YP‐SR‐10: EFSFSR below confluence with Meadow Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.40  6.57  8.11  8.00  8.23  8.15  8.07  7.69  7.53  7.69  8.00  7.84  7.69  8.00  7.61

Alkalinity mg/L as CaCO3 >20  39.3  22.1  72.0  67.3  64.7  59.1  45.6  34.7  33.9  49.1  60.8  62.5  61.2  57.8  63.4

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.018  0.0028  0.0028  0.00027  0.00027  0.0046  0.0047  0.0030  0.0020  0.0020  0.0022  0.0022  0.0022

As mg/L  0.010  0.024  0.009  0.041  0.011  0.012  0.014  0.017  0.0088  0.0056  0.010  0.014  0.014  0.011  0.010  0.013

B mg/L  120  0.026 <0.01  0.050  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027

Ba mg/L  2.00  0.009  0.006  0.011  0.0085  0.0085  0.0085  0.0054  0.0054  0.0054  0.0087  0.0087  0.0087  0.0085  0.0085  0.0085

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  10.2  5.4  13.6  14.8  15.5  15.2  11.9  7.92  7.92  11.2  14.6  14.5  14.1  13.6  16.0

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.67 <0.2  1.13  1.62  1.77  1.54  0.97  0.18  0.18  0.37  0.99  1.39  1.48  1.44  1.42

Co mg/L - <0.00007 0.00003 0.00012  0.00012  0.00012  0.00012  6.8E-05  6.8E-05  6.8E-05  8.0E-05  8.0E-05  8.0E-05  8.3E-05  8.3E-05  8.3E-05

Cr mg/L  0.10  0.00024 <0.0002  0.00080  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012

Cu mg/L  0.0090  0.00024 <0.0001  0.00050  0.00023  0.00026  0.00018  0.00041  0.00023  0.00023  0.00018  0.00012  0.00023  0.00018  0.00022  0.00018

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.039 <0.02  0.067  0.24  0.24  0.34  0.27  0.099  0.030  0.21  0.31  0.27  0.26  0.27  0.20

Hg mg/L  1.2E-05  2.4E-06 <0.000001  4.9E-06  2.1E-06  2.8E-06  3.0E-06  5.1E-06  4.6E-06  3.0E-06  2.4E-06  2.5E-06  4.4E-06  3.5E-06  2.6E-06  3.5E-06

K mg/L -  0.78  0.49  1.09  0.90  0.97  1.01  0.99  0.73  0.62  0.76  0.89  0.94  0.89  0.83  0.97

Mg mg/L -  2.23  1.13  2.99  3.81  4.03  3.81  2.80  1.87  1.74  2.65  3.68  3.76  3.41  3.44  4.00

Mn mg/L  0.050  0.013  0.003  0.021  0.25  0.25  0.31  0.28  0.057  0.075  0.15  0.22  0.22  0.24  0.24  0.24

Mo mg/L  0.60  0.00089  0.00061  0.00108  0.0014  0.0014  0.0014  0.00091  0.00091  0.00091  0.0014  0.0014  0.0014  0.0013  0.0013  0.0013

Na mg/L -  2.12  1.32  2.70  3.55  3.69  3.69  3.08  2.45  2.20  2.94  3.41  3.36  3.30  3.33  3.77

Ni mg/L  0.052  0.00023 <0.0002  0.00050  0.00040  0.00040  0.00040  0.00024  0.00024  0.00024  0.00028  0.00028  0.00028  0.00032  0.00032  0.00032

P mg/L -  0.035 <0.02  0.043  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06

Sb mg/L  0.0052  0.012  0.004  0.047  0.0083  0.013  0.014  0.020  0.0092  0.0036  0.0040  0.0041  0.0050  0.0072  0.0074  0.015

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.03  1.82  6.87  3.99  4.32  4.11  4.19  2.17  1.55  2.20  2.74  2.92  3.05  3.36  4.63

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00025  0.00025  0.00025  0.00020  0.00020  0.00020  0.00043  0.00043  0.00043  0.00026  0.00026  0.00026

Zn mg/L  0.12  0.00063 <0.0005  0.00130  0.00076  0.00067  0.00047  0.00044  0.00070  0.00049  0.00036  0.00039  0.00076  0.00063  0.00043  0.00093

TDS mg/L  500  51.9  20.5  101  63.0  73.7  74.2  73.1  47.5  52.9  61.8  76.0  80.2  88.5  71.3  71.3

NO3 + NO2 mg/L as N -  0.050 <0.05  0.063  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

Predicted Chemistry at YP-SR-10 - Post-Closure Year 20
Minimum Measured 
Baseline Chemistry 
at YP-SR-10 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

POST‐CLOSURE YEAR 20



YP‐SR‐10: EFSFSR below confluence with Meadow Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.40  6.57  8.11  7.98  8.22  8.14  8.06  7.67  7.52  7.67  7.98  7.83  7.67  7.98  7.60

Alkalinity mg/L as CaCO3 >20  39.3  22.1  72.0  64.8  62.3  56.9  43.9  33.5  32.6  47.3  58.6  60.2  59.0  55.6  61.1

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.018  0.0028  0.0028  0.00027  0.00027  0.0047  0.0047  0.0030  0.0020  0.0020  0.0023  0.0023  0.0023

As mg/L  0.010  0.024  0.009  0.041  0.0099  0.010  0.012  0.014  0.0076  0.0049  0.0090  0.012  0.012  0.0094  0.0087  0.012

B mg/L  120  0.026 <0.01  0.050  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027

Ba mg/L  2.00  0.009  0.006  0.011  0.0084  0.0084  0.0084  0.0053  0.0053  0.0053  0.0085  0.0085  0.0085  0.0084  0.0084  0.0084

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  10.2  5.4  13.6  14.3  15.0  14.7  11.5  7.66  7.66  10.8  14.1  14.0  13.6  13.1  15.5

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.67 <0.2  1.13  1.28  1.40  1.22  0.77  0.14  0.14  0.29  0.78  1.10  1.17  1.14  1.13

Co mg/L - <0.00007 0.00003 0.00012  9.5E-05  9.5E-05  9.5E-05  5.3E-05  5.3E-05  5.3E-05  6.3E-05  6.3E-05  6.3E-05  6.5E-05  6.5E-05  6.5E-05

Cr mg/L  0.10  0.00024 <0.0002  0.00080  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012

Cu mg/L  0.0090  0.00024 <0.0001  0.00050  0.00022  0.00025  0.00018  0.00040  0.00022  0.00022  0.00018  0.00012  0.00022  0.00018  0.00021  0.00018

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.039 <0.02  0.067  0.18  0.19  0.27  0.21  0.078  0.024  0.17  0.24  0.21  0.20  0.21  0.15

Hg mg/L  1.2E-05  2.4E-06 <0.000001  4.9E-06  1.9E-06  2.6E-06  2.7E-06  4.6E-06  4.1E-06  2.7E-06  2.1E-06  2.3E-06  3.9E-06  3.1E-06  2.3E-06  3.1E-06

K mg/L -  0.78  0.49  1.09  0.88  0.94  0.97  0.96  0.70  0.60  0.73  0.86  0.91  0.86  0.80  0.94

Mg mg/L -  2.23  1.13  2.99  3.61  3.81  3.61  2.65  1.77  1.65  2.51  3.49  3.56  3.23  3.26  3.79

Mn mg/L  0.050  0.013  0.003  0.021  0.20  0.20  0.26  0.23  0.047  0.062  0.13  0.18  0.18  0.20  0.20  0.20

Mo mg/L  0.60  0.00089  0.00061  0.00108  0.0013  0.0013  0.0013  0.00087  0.00087  0.00087  0.0013  0.0013  0.0013  0.0012  0.0012  0.0012

Na mg/L -  2.12  1.32  2.70  3.23  3.36  3.36  2.81  2.23  2.00  2.68  3.11  3.06  3.01  3.03  3.43

Ni mg/L  0.052  0.00023 <0.0002  0.00050  0.00039  0.00039  0.00039  0.00024  0.00024  0.00024  0.00027  0.00027  0.00027  0.00031  0.00031  0.00031

P mg/L -  0.035 <0.02  0.043  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  6.3E-06  6.3E-06  6.3E-06  6.3E-06  6.3E-06  6.3E-06  6.3E-06  6.3E-06  6.3E-06  6.3E-06  6.3E-06  6.3E-06

Sb mg/L  0.0052  0.012  0.004  0.047  0.0083  0.013  0.014  0.019  0.0092  0.0035  0.0040  0.0040  0.0050  0.0072  0.0073  0.015

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.03  1.82  6.87  3.79  4.11  3.91  3.99  2.07  1.48  2.09  2.61  2.78  2.90  3.20  4.41

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00025  0.00025  0.00025  0.00019  0.00019  0.00019  0.00042  0.00042  0.00042  0.00026  0.00026  0.00026

Zn mg/L  0.12  0.00063 <0.0005  0.00130  0.00067  0.00059  0.00041  0.00038  0.00062  0.00043  0.00032  0.00034  0.00067  0.00055  0.00037  0.00082

TDS mg/L  500  51.9  20.5  101  60.2  70.5  71.0  69.9  45.5  50.6  59.1  72.7  76.7  84.7  68.2  68.2

NO3 + NO2 mg/L as N -  0.050 <0.05  0.063  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

Predicted Chemistry at YP-SR-10 - Post-Closure Year 30
Minimum Measured 
Baseline Chemistry 
at YP-SR-10 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

POST‐CLOSURE YEAR 30



YP‐SR‐10: EFSFSR below confluence with Meadow Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.40  6.57  8.11  7.98  8.21  8.14  8.06  7.67  7.52  7.67  7.98  7.83  7.67  7.98  7.59

Alkalinity mg/L as CaCO3 >20  39.3  22.1  72.0  64.2  61.7  56.3  43.5  33.1  32.3  46.8  58.0  59.6  58.4  55.1  60.4

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.018  0.0028  0.0028  0.00027  0.00027  0.0046  0.0047  0.0030  0.0020  0.0020  0.0023  0.0023  0.0023

As mg/L  0.010  0.024  0.009  0.041  0.0096  0.010  0.012  0.014  0.0073  0.0047  0.0087  0.012  0.012  0.0091  0.0084  0.011

B mg/L  120  0.026 <0.01  0.050  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027

Ba mg/L  2.00  0.009  0.006  0.011  0.0083  0.0083  0.0083  0.0053  0.0053  0.0053  0.0085  0.0085  0.0085  0.0083  0.0083  0.0083

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  10.2  5.4  13.6  14.2  14.9  14.6  11.4  7.59  7.59  10.7  14.0  13.9  13.5  13.0  15.4

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.67 <0.2  1.13  1.20  1.31  1.14  0.72  0.13  0.13  0.27  0.73  1.02  1.09  1.06  1.05

Co mg/L - <0.00007 0.00003 0.00012  8.8E-05  8.8E-05  8.8E-05  4.9E-05  4.9E-05  4.9E-05  5.8E-05  5.8E-05  5.8E-05  6.0E-05  6.0E-05  6.0E-05

Cr mg/L  0.10  0.00024 <0.0002  0.00080  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012

Cu mg/L  0.0090  0.00024 <0.0001  0.00050  0.00022  0.00025  0.00017  0.00039  0.00022  0.00022  0.00017  0.00012  0.00022  0.00017  0.00021  0.00017

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.039 <0.02  0.067  0.17  0.17  0.25  0.20  0.072  0.022  0.16  0.23  0.19  0.19  0.20  0.14

Hg mg/L  1.2E-05  2.4E-06 <0.000001  4.9E-06  1.8E-06  2.5E-06  2.6E-06  4.4E-06  4.0E-06  2.7E-06  2.1E-06  2.2E-06  3.8E-06  3.0E-06  2.3E-06  3.0E-06

K mg/L -  0.78  0.49  1.09  0.87  0.94  0.97  0.95  0.70  0.60  0.73  0.85  0.91  0.85  0.79  0.94

Mg mg/L -  2.23  1.13  2.99  3.55  3.76  3.55  2.61  1.74  1.63  2.48  3.44  3.51  3.19  3.21  3.74

Mn mg/L  0.050  0.013  0.003  0.021  0.19  0.19  0.24  0.22  0.044  0.058  0.12  0.17  0.17  0.18  0.18  0.18

Mo mg/L  0.60  0.00089  0.00061  0.00108  0.0013  0.0013  0.0013  0.00085  0.00085  0.00085  0.0013  0.0013  0.0013  0.0012  0.0012  0.0012

Na mg/L -  2.12  1.32  2.70  3.15  3.27  3.27  2.74  2.17  1.95  2.61  3.03  2.98  2.93  2.96  3.35

Ni mg/L  0.052  0.00023 <0.0002  0.00050  0.00038  0.00038  0.00038  0.00023  0.00023  0.00023  0.00027  0.00027  0.00027  0.00031  0.00031  0.00031

P mg/L -  0.035 <0.02  0.043  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06

Sb mg/L  0.0052  0.012  0.004  0.047  0.0082  0.013  0.014  0.019  0.0092  0.0035  0.0040  0.0040  0.0050  0.0072  0.0073  0.015

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.03  1.82  6.87  3.75  4.06  3.87  3.94  2.04  1.46  2.07  2.58  2.75  2.87  3.16  4.35

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00025  0.00025  0.00025  0.00019  0.00019  0.00019  0.00042  0.00042  0.00042  0.00026  0.00026  0.00026

Zn mg/L  0.12  0.00063 <0.0005  0.00130  0.00065  0.00057  0.00040  0.00037  0.00060  0.00042  0.00031  0.00033  0.00065  0.00053  0.00036  0.00079

TDS mg/L  500  51.9  20.5  101  59.5  69.6  70.2  69.1  44.9  50.0  58.4  71.9  75.8  83.6  67.4  67.4

NO3 + NO2 mg/L as N -  0.050 <0.05  0.063  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

Predicted Chemistry at YP-SR-10 - Post-Closure Year 50
Minimum Measured 
Baseline Chemistry 
at YP-SR-10 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

POST‐CLOSURE YEAR 50



YP‐SR‐10: EFSFSR below confluence with Meadow Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.40  6.57  8.11  7.99  8.22  8.14  8.06  7.68  7.52  7.68  7.99  7.83  7.68  7.99  7.60

Alkalinity mg/L as CaCO3 >20  39.3  22.1  72.0  65.1  62.5  57.1  44.1  33.6  32.7  47.4  58.8  60.4  59.2  55.8  61.3

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.018  0.0028  0.0028  0.00027  0.00027  0.0046  0.0047  0.0030  0.0020  0.0020  0.0022  0.0022  0.0022

As mg/L  0.010  0.024  0.009  0.041  0.010  0.011  0.012  0.015  0.0078  0.0050  0.0092  0.013  0.013  0.0096  0.0089  0.012

B mg/L  120  0.026 <0.01  0.050  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027

Ba mg/L  2.00  0.009  0.006  0.011  0.0084  0.0084  0.0084  0.0053  0.0053  0.0053  0.0086  0.0086  0.0086  0.0084  0.0084  0.0084

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  10.2  5.4  13.6  14.4  15.1  14.8  11.6  7.69  7.69  10.9  14.2  14.1  13.7  13.2  15.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.67 <0.2  1.13  1.30  1.42  1.24  0.78  0.14  0.14  0.30  0.80  1.11  1.19  1.16  1.14

Co mg/L - <0.00007 0.00003 0.00012  9.6E-05  9.6E-05  9.6E-05  5.4E-05  5.4E-05  5.4E-05  6.4E-05  6.4E-05  6.4E-05  6.6E-05  6.6E-05  6.6E-05

Cr mg/L  0.10  0.00024 <0.0002  0.00080  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012

Cu mg/L  0.0090  0.00024 <0.0001  0.00050  0.00022  0.00025  0.00018  0.00040  0.00022  0.00022  0.00018  0.00012  0.00022  0.00018  0.00021  0.00018

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.039 <0.02  0.067  0.19  0.19  0.27  0.21  0.079  0.024  0.17  0.25  0.21  0.20  0.21  0.15

Hg mg/L  1.2E-05  2.4E-06 <0.000001  4.9E-06  1.9E-06  2.6E-06  2.7E-06  4.6E-06  4.2E-06  2.8E-06  2.2E-06  2.3E-06  4.0E-06  3.2E-06  2.4E-06  3.2E-06

K mg/L -  0.78  0.49  1.09  0.88  0.95  0.98  0.96  0.70  0.61  0.73  0.86  0.92  0.86  0.80  0.95

Mg mg/L -  2.23  1.13  2.99  3.62  3.83  3.62  2.66  1.77  1.66  2.52  3.50  3.57  3.25  3.27  3.81

Mn mg/L  0.050  0.013  0.003  0.021  0.21  0.21  0.27  0.24  0.049  0.064  0.13  0.19  0.19  0.20  0.20  0.20

Mo mg/L  0.60  0.00089  0.00061  0.00108  0.0013  0.0013  0.0013  0.00087  0.00087  0.00087  0.0013  0.0013  0.0013  0.0012  0.0012  0.0012

Na mg/L -  2.12  1.32  2.70  3.25  3.38  3.38  2.82  2.24  2.02  2.70  3.13  3.07  3.02  3.05  3.45

Ni mg/L  0.052  0.00023 <0.0002  0.00050  0.00039  0.00039  0.00039  0.00024  0.00024  0.00024  0.00027  0.00027  0.00027  0.00031  0.00031  0.00031

P mg/L -  0.035 <0.02  0.043  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06

Sb mg/L  0.0052  0.012  0.004  0.047  0.0083  0.013  0.014  0.019  0.0092  0.0035  0.0040  0.0040  0.0050  0.0072  0.0073  0.015

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.03  1.82  6.87  3.82  4.14  3.94  4.01  2.08  1.49  2.11  2.63  2.80  2.92  3.22  4.44

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00025  0.00025  0.00025  0.00019  0.00019  0.00019  0.00042  0.00042  0.00042  0.00026  0.00026  0.00026

Zn mg/L  0.12  0.00063 <0.0005  0.00130  0.00069  0.00061  0.00042  0.00039  0.00063  0.00044  0.00033  0.00035  0.00069  0.00056  0.00038  0.00084

TDS mg/L  500  51.9  20.5  101  60.5  70.7  71.3  70.2  45.6  50.8  59.3  73.0  77.0  85.0  68.5  68.5

NO3 + NO2 mg/L as N -  0.050 <0.05  0.063  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

Predicted Chemistry at YP-SR-10 - Post-Closure Year 75
Minimum Measured 
Baseline Chemistry 
at YP-SR-10 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

POST‐CLOSURE YEAR 75



YP‐SR‐10: EFSFSR below confluence with Meadow Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.40  6.57  8.11  7.99  8.22  8.14  8.06  7.68  7.52  7.68  7.99  7.83  7.68  7.99  7.60

Alkalinity mg/L as CaCO3 >20  39.3  22.1  72.0  65.3  62.8  57.3  44.2  33.7  32.9  47.6  59.0  60.7  59.4  56.0  61.5

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.018  0.0028  0.0028  0.00027  0.00027  0.0046  0.0047  0.0030  0.0020  0.0020  0.0022  0.0022  0.0022

As mg/L  0.010  0.024  0.009  0.041  0.010  0.011  0.013  0.015  0.0079  0.0050  0.0093  0.013  0.013  0.0097  0.0090  0.012

B mg/L  120  0.026 <0.01  0.050  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027

Ba mg/L  2.00  0.009  0.006  0.011  0.0084  0.0084  0.0084  0.0053  0.0053  0.0053  0.0086  0.0086  0.0086  0.0084  0.0084  0.0084

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  10.2  5.4  13.6  14.4  15.1  14.8  11.6  7.72  7.72  10.9  14.2  14.1  13.7  13.2  15.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.67 <0.2  1.13  1.33  1.45  1.27  0.80  0.15  0.15  0.31  0.81  1.14  1.22  1.18  1.17

Co mg/L - <0.00007 0.00003 0.00012  9.9E-05  9.9E-05  9.9E-05  5.6E-05  5.6E-05  5.6E-05  6.5E-05  6.5E-05  6.5E-05  6.8E-05  6.8E-05  6.8E-05

Cr mg/L  0.10  0.00024 <0.0002  0.00080  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012

Cu mg/L  0.0090  0.00024 <0.0001  0.00050  0.00022  0.00025  0.00018  0.00040  0.00022  0.00022  0.00018  0.00012  0.00022  0.00018  0.00021  0.00018

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.039 <0.02  0.067  0.19  0.19  0.27  0.22  0.081  0.024  0.17  0.25  0.22  0.21  0.22  0.16

Hg mg/L  1.2E-05  2.4E-06 <0.000001  4.9E-06  1.9E-06  2.6E-06  2.7E-06  4.6E-06  4.2E-06  2.8E-06  2.2E-06  2.3E-06  4.0E-06  3.2E-06  2.4E-06  3.2E-06

K mg/L -  0.78  0.49  1.09  0.88  0.95  0.98  0.97  0.71  0.61  0.74  0.87  0.92  0.87  0.81  0.95

Mg mg/L -  2.23  1.13  2.99  3.64  3.85  3.64  2.68  1.78  1.67  2.54  3.52  3.59  3.26  3.29  3.83

Mn mg/L  0.050  0.013  0.003  0.021  0.22  0.22  0.27  0.25  0.050  0.066  0.13  0.20  0.20  0.21  0.21  0.21

Mo mg/L  0.60  0.00089  0.00061  0.00108  0.0013  0.0013  0.0013  0.00087  0.00087  0.00087  0.0013  0.0013  0.0013  0.0012  0.0012  0.0012

Na mg/L -  2.12  1.32  2.70  3.28  3.41  3.41  2.85  2.26  2.03  2.72  3.15  3.10  3.05  3.08  3.48

Ni mg/L  0.052  0.00023 <0.0002  0.00050  0.00039  0.00039  0.00039  0.00024  0.00024  0.00024  0.00028  0.00028  0.00028  0.00031  0.00031  0.00031

P mg/L -  0.035 <0.02  0.043  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019  0.019

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06  6.2E-06

Sb mg/L  0.0052  0.012  0.004  0.047  0.0083  0.013  0.014  0.019  0.0092  0.0035  0.0040  0.0041  0.0050  0.0072  0.0073  0.015

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  4.03  1.82  6.87  3.84  4.16  3.96  4.04  2.09  1.49  2.12  2.64  2.82  2.94  3.24  4.46

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00025  0.00025  0.00025  0.00019  0.00019  0.00019  0.00042  0.00042  0.00042  0.00026  0.00026  0.00026

Zn mg/L  0.12  0.00063 <0.0005  0.00130  0.00070  0.00061  0.00042  0.00040  0.00064  0.00045  0.00033  0.00035  0.00070  0.00057  0.00039  0.00085

TDS mg/L  500  51.9  20.5  101  60.7  71.1  71.6  70.5  45.8  51.0  59.6  73.4  77.4  85.4  68.8  68.8

NO3 + NO2 mg/L as N -  0.050 <0.05  0.063  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

Predicted Chemistry at YP-SR-10 - Post-Closure Year 100
Minimum Measured 
Baseline Chemistry 
at YP-SR-10 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-

SR-10 (HDR, 2017)

POST‐CLOSURE YEAR 100



YP‐SR‐8: EFSFSR below Garnet and Scout Creeks

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.48  6.60  8.49  7.42  7.79  7.72  7.79  7.28  6.98  7.20  7.57  7.64  7.50  7.79  7.20

Alkalinity mg/L as CaCO3 >20  43.0  20.4  86.8  56.0  54.5  68.1  37.9  27.6  26.9  37.9  50.8  52.3  49.4  61.5  66.7

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.026  0.0031  0.0031  0.00063  0.015  0.011  0.011  0.0060  0.0035  0.0035  0.0039  0.0039  0.0031

As mg/L  0.010  0.028  0.012  0.049  0.011  0.012  0.014  0.019  0.010  0.0062  0.011  0.014  0.015  0.012  0.011  0.012

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.010  0.006  0.012  0.011  0.011  0.011  0.0063  0.0063  0.0063  0.011  0.011  0.011  0.0099  0.0099  0.0098

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.74  14.7  13.8  14.3  14.6  10.7  6.88  6.51  10.0  13.2  13.3  12.8  12.1  13.4

Cd mg/L  0.00025 0.00003 <0.00002 0.00027  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05

Cl mg/L  230  0.73  0.21  1.17  0.42  0.44  0.42  0.28  0.099  0.043  0.090  0.26  0.33  0.39  0.38  0.36

Co mg/L - 0.00011 0.00004 0.00022  0.00010  0.00010  0.00010  3.9E-05  3.9E-05  3.9E-05  6.5E-05  6.5E-05  6.5E-05  6.9E-05  6.9E-05  7.1E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00050  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00032  0.00010  0.00260  0.00025  0.00024  0.00017  0.00041  0.00021  0.00025  0.00017  0.00014  0.00012  0.00021  0.00018  0.00021

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.034 <0.02  0.055  0.0070  0.0068  0.0097  0.0069  0.0050  0.0026  0.0076  0.0099  0.011  0.0097  0.0099  0.0085

Hg mg/L  1.2E-05  2.5E-06 <0.000001  5.0E-06  1.1E-06  1.3E-06  1.5E-06  3.4E-06  2.5E-06  1.7E-06  1.6E-06  1.4E-06  1.5E-06  2.0E-06  1.6E-06  1.5E-06

K mg/L -  0.82  0.53  1.09  0.88  0.91  0.98  0.93  0.68  0.54  0.68  0.82  0.90  0.83  0.79  0.85

Mg mg/L -  2.52  1.18  3.61  3.21  3.37  3.33  2.30  1.46  1.30  2.19  3.03  3.13  2.93  2.82  3.01

Mn mg/L  0.050  0.011  0.004  0.019  0.017  0.017  0.024  0.020  0.0054  0.0072  0.012  0.017  0.017  0.017  0.017  0.016

Mo mg/L  0.60  0.00086  0.00055  0.00104  0.0012  0.0012  0.0012  0.00082  0.00082  0.00082  0.0012  0.0012  0.0012  0.0011  0.0011  0.0012

Na mg/L -  2.35  1.41  2.99  2.72  2.82  2.92  2.21  1.69  1.50  2.21  2.54  2.58  2.52  2.46  2.64

Ni mg/L  0.052  0.00021 <0.0002  0.00030  0.00020  0.00020  0.00020  0.00014  0.00014  0.00014  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012

P mg/L -  0.034 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00006  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05

Sb mg/L  0.0052  0.017  0.006  0.062  0.012  0.017  0.020  0.036  0.014  0.0051  0.0063  0.0068  0.0081  0.010  0.010  0.016

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.67 <0.2  17.5  9.06  9.26  9.36  8.92  3.60  2.46  4.09  5.12  6.70  6.85  7.04  8.77

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00015  0.00015  0.00015  0.00022  0.00022  0.00022  0.00026  0.00026  0.00026  0.00018  0.00018  0.00013

Zn mg/L  0.12 <0.0007 <0.0005  0.00270  0.0014  0.00069  0.00046  0.0012  0.00053  0.00031  0.00046  0.00038  0.0012  0.00059  0.00049  0.00072

TDS mg/L  500  59.4  24.0  96.0  60.4  52.8  60.9  50.0  37.6  48.1  44.2  63.8  57.6  70.4  57.1  54.7

NO3 + NO2 mg/L as N -  0.052 <0.05  0.080  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

Predicted Chemistry at YP-SR-8 - Operational Year 1

OPERATIONAL YEAR 1

Minimum Measured 
Baseline Chemistry 
at YP-SR-8 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)



YP‐SR‐8: EFSFSR below Garnet and Scout Creeks

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.48  6.60  8.49  7.42  7.78  7.71  7.78  7.27  6.97  7.19  7.56  7.64  7.49  7.78  7.19

Alkalinity mg/L as CaCO3 >20  43.0  20.4  86.8  58.3  56.8  71.0  39.5  28.8  28.0  39.5  53.0  54.5  51.4  64.1  69.5

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.026  0.0030  0.0030  0.00063  0.015  0.010  0.011  0.0060  0.0035  0.0035  0.0039  0.0039  0.0030

As mg/L  0.010  0.028  0.012  0.049  0.013  0.014  0.016  0.022  0.012  0.0072  0.013  0.016  0.017  0.014  0.012  0.014

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.010  0.006  0.012  0.013  0.013  0.013  0.0072  0.0072  0.0072  0.012  0.012  0.012  0.011  0.011  0.011

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.74  14.7  14.4  15.0  15.3  11.2  7.20  6.82  10.5  13.8  13.9  13.4  12.7  14.0

Cd mg/L  0.00025 0.00003 <0.00002 0.00027  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

Cl mg/L  230  0.73  0.21  1.17  0.53  0.56  0.52  0.35  0.12  0.054  0.11  0.33  0.41  0.49  0.48  0.45

Co mg/L - 0.00011 0.00004 0.00022  0.00012  0.00012  0.00012  4.6E-05  4.6E-05  4.6E-05  7.6E-05  7.6E-05  7.6E-05  8.1E-05  8.1E-05  8.2E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00050  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00032  0.00010  0.00260  0.00026  0.00025  0.00018  0.00044  0.00022  0.00026  0.00018  0.00014  0.00013  0.00022  0.00019  0.00023

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.034 <0.02  0.055  0.013  0.013  0.018  0.013  0.0093  0.0048  0.014  0.018  0.021  0.018  0.018  0.016

Hg mg/L  1.2E-05  2.5E-06 <0.000001  5.0E-06  1.1E-06  1.3E-06  1.5E-06  3.3E-06  2.5E-06  1.6E-06  1.6E-06  1.4E-06  1.5E-06  2.0E-06  1.6E-06  1.5E-06

K mg/L -  0.82  0.53  1.09  0.92  0.95  1.03  0.98  0.71  0.56  0.71  0.86  0.95  0.86  0.83  0.89

Mg mg/L -  2.52  1.18  3.61  3.44  3.61  3.57  2.47  1.56  1.39  2.34  3.25  3.36  3.15  3.02  3.23

Mn mg/L  0.050  0.011  0.004  0.019  0.017  0.017  0.024  0.020  0.0054  0.0072  0.012  0.017  0.017  0.017  0.017  0.016

Mo mg/L  0.60  0.00086  0.00055  0.00104  0.0013  0.0013  0.0013  0.00085  0.00085  0.00085  0.0013  0.0013  0.0013  0.0011  0.0011  0.0013

Na mg/L -  2.35  1.41  2.99  3.02  3.13  3.24  2.45  1.88  1.66  2.45  2.83  2.87  2.80  2.74  2.93

Ni mg/L  0.052  0.00021 <0.0002  0.00030  0.00033  0.00033  0.00033  0.00022  0.00022  0.00022  0.00019  0.00019  0.00019  0.00020  0.00020  0.00020

P mg/L -  0.034 <0.02  0.043  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 0.00002 <0.00002 0.00006  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05

Sb mg/L  0.0052  0.017  0.006  0.062  0.012  0.018  0.021  0.039  0.015  0.0055  0.0067  0.0073  0.0087  0.011  0.011  0.017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.67 <0.2  17.5  10.1  10.3  10.4  9.90  3.99  2.73  4.54  5.69  7.44  7.60  7.82  9.73

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00016  0.00016  0.00016  0.00022  0.00022  0.00022  0.00027  0.00027  0.00027  0.00018  0.00018  0.00013

Zn mg/L  0.12 <0.0007 <0.0005  0.00270  0.0016  0.00081  0.00054  0.0014  0.00061  0.00036  0.00053  0.00045  0.0014  0.00069  0.00057  0.00084

TDS mg/L  500  59.4  24.0  96.0  63.5  55.5  64.0  52.5  39.5  50.5  46.5  67.0  60.5  74.0  60.0  57.5

NO3 + NO2 mg/L as N -  0.052 <0.05  0.080  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Average Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

Predicted Chemistry at YP-SR-8 - Operational Year 2

OPERATIONAL YEAR 2

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Minimum Measured 
Baseline Chemistry 
at YP-SR-8 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)



YP‐SR‐8: EFSFSR below Garnet and Scout Creeks

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.48  6.60  8.49  7.42  7.79  7.71  7.79  7.27  6.98  7.20  7.57  7.64  7.49  7.79  7.20

Alkalinity mg/L as CaCO3 >20  43.0  20.4  86.8  56.6  55.1  68.8  38.3  27.9  27.2  38.3  51.4  52.8  49.9  62.1  67.4

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.026  0.0031  0.0031  0.00063  0.015  0.011  0.011  0.0060  0.0035  0.0035  0.0039  0.0039  0.0031

As mg/L  0.010  0.028  0.012  0.049  0.012  0.013  0.015  0.020  0.011  0.0065  0.012  0.015  0.016  0.012  0.011  0.013

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.010  0.006  0.012  0.012  0.012  0.012  0.0066  0.0066  0.0066  0.011  0.011  0.011  0.010  0.010  0.010

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.74  14.7  13.9  14.5  14.7  10.8  6.96  6.60  10.2  13.4  13.5  12.9  12.3  13.6

Cd mg/L  0.00025 0.00003 <0.00002 0.00027  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05

Cl mg/L  230  0.73  0.21  1.17  0.45  0.48  0.45  0.30  0.11  0.046  0.097  0.28  0.35  0.42  0.41  0.38

Co mg/L - 0.00011 0.00004 0.00022  0.00011  0.00011  0.00011  4.1E-05  4.1E-05  4.1E-05  6.8E-05  6.8E-05  6.8E-05  7.2E-05  7.2E-05  7.3E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00050  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00032  0.00010  0.00260  0.00025  0.00024  0.00017  0.00042  0.00021  0.00025  0.00017  0.00014  0.00013  0.00021  0.00018  0.00022

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.034 <0.02  0.055  0.0092  0.0089  0.013  0.0091  0.0066  0.0034  0.0100  0.013  0.015  0.013  0.013  0.011

Hg mg/L  1.2E-05  2.5E-06 <0.000001  5.0E-06  1.1E-06  1.3E-06  1.5E-06  3.4E-06  2.5E-06  1.7E-06  1.6E-06  1.4E-06  1.5E-06  2.0E-06  1.6E-06  1.5E-06

K mg/L -  0.82  0.53  1.09  0.89  0.92  1.00  0.95  0.68  0.55  0.69  0.83  0.92  0.84  0.80  0.87

Mg mg/L -  2.52  1.18  3.61  3.27  3.43  3.39  2.35  1.48  1.32  2.23  3.09  3.19  2.99  2.87  3.07

Mn mg/L  0.050  0.011  0.004  0.019  0.017  0.017  0.024  0.020  0.0054  0.0072  0.012  0.017  0.017  0.017  0.017  0.016

Mo mg/L  0.60  0.00086  0.00055  0.00104  0.0012  0.0012  0.0012  0.00082  0.00082  0.00082  0.0012  0.0012  0.0012  0.0011  0.0011  0.0012

Na mg/L -  2.35  1.41  2.99  2.78  2.88  2.98  2.26  1.73  1.53  2.26  2.60  2.64  2.58  2.52  2.70

Ni mg/L  0.052  0.00021 <0.0002  0.00030  0.00023  0.00023  0.00023  0.00015  0.00015  0.00015  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013

P mg/L -  0.034 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00006  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05

Sb mg/L  0.0052  0.017  0.006  0.062  0.012  0.017  0.020  0.037  0.014  0.0052  0.0064  0.0069  0.0083  0.011  0.010  0.017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.67 <0.2  17.5  9.31  9.51  9.61  9.15  3.69  2.53  4.20  5.26  6.88  7.03  7.23  9.00

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00016  0.00016  0.00016  0.00022  0.00022  0.00022  0.00026  0.00026  0.00026  0.00018  0.00018  0.00013

Zn mg/L  0.12 <0.0007 <0.0005  0.00270  0.0014  0.00072  0.00048  0.0012  0.00054  0.00032  0.00047  0.00039  0.0013  0.00061  0.00050  0.00075

TDS mg/L  500  59.4  24.0  96.0  61.2  53.5  61.7  50.6  38.1  48.7  44.8  64.6  58.3  71.3  57.8  55.4

NO3 + NO2 mg/L as N -  0.052 <0.05  0.080  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

Predicted Chemistry at YP-SR-8 - Operational Year 3 

OPERATIONAL YEAR 3

Minimum Measured 
Baseline Chemistry 
at YP-SR-8 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)



Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.48  6.60  8.49  7.42  7.79  7.71  7.79  7.27  6.98  7.20  7.57  7.64  7.49  7.79  7.20

Alkalinity mg/L as CaCO3 >20  43.0  20.4  86.8  56.9  55.4  69.2  38.5  28.1  27.3  38.5  51.6  53.1  50.1  62.5  67.7

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.026  0.0031  0.0031  0.00063  0.015  0.011  0.011  0.0060  0.0035  0.0035  0.0039  0.0039  0.0031

As mg/L  0.010  0.028  0.012  0.049  0.012  0.013  0.015  0.020  0.011  0.0066  0.012  0.015  0.016  0.012  0.011  0.013

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.010  0.006  0.012  0.012  0.012  0.012  0.0067  0.0067  0.0067  0.012  0.012  0.012  0.010  0.010  0.010

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.74  14.7  14.0  14.6  14.8  10.9  7.00  6.63  10.2  13.4  13.5  13.0  12.3  13.6

Cd mg/L  0.00025 0.00003 <0.00002 0.00027  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

Cl mg/L  230  0.73  0.21  1.17  0.46  0.49  0.46  0.30  0.11  0.047  0.100  0.29  0.36  0.43  0.42  0.39

Co mg/L - 0.00011 0.00004 0.00022  0.00011  0.00011  0.00011  4.1E-05  4.1E-05  4.1E-05  6.9E-05  6.9E-05  6.9E-05  7.4E-05  7.4E-05  7.5E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00050  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00032  0.00010  0.00260  0.00025  0.00024  0.00017  0.00042  0.00022  0.00025  0.00017  0.00014  0.00013  0.00021  0.00018  0.00022

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.034 <0.02  0.055  0.0098  0.0095  0.014  0.0097  0.0071  0.0036  0.011  0.014  0.016  0.014  0.014  0.012

Hg mg/L  1.2E-05  2.5E-06 <0.000001  5.0E-06  1.1E-06  1.3E-06  1.5E-06  3.4E-06  2.5E-06  1.7E-06  1.6E-06  1.4E-06  1.5E-06  2.0E-06  1.6E-06  1.5E-06

K mg/L -  0.82  0.53  1.09  0.90  0.93  1.00  0.95  0.69  0.55  0.69  0.83  0.92  0.84  0.80  0.87

Mg mg/L -  2.52  1.18  3.61  3.30  3.46  3.42  2.37  1.50  1.34  2.25  3.12  3.22  3.01  2.89  3.10

Mn mg/L  0.050  0.011  0.004  0.019  0.017  0.017  0.024  0.020  0.0054  0.0072  0.012  0.017  0.017  0.017  0.017  0.016

Mo mg/L  0.60  0.00086  0.00055  0.00104  0.0012  0.0012  0.0012  0.00083  0.00083  0.00083  0.0012  0.0012  0.0012  0.0011  0.0011  0.0012

Na mg/L -  2.35  1.41  2.99  2.82  2.92  3.02  2.29  1.76  1.55  2.29  2.64  2.68  2.62  2.55  2.74

Ni mg/L  0.052  0.00021 <0.0002  0.00030  0.00024  0.00024  0.00024  0.00016  0.00016  0.00016  0.00014  0.00014  0.00014  0.00014  0.00014  0.00014

P mg/L -  0.034 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00006  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05

Sb mg/L  0.0052  0.017  0.006  0.062  0.012  0.017  0.020  0.037  0.014  0.0052  0.0064  0.0070  0.0083  0.011  0.010  0.017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.67 <0.2  17.5  9.42  9.62  9.73  9.27  3.74  2.56  4.25  5.32  6.96  7.12  7.32  9.11

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00016  0.00016  0.00016  0.00022  0.00022  0.00022  0.00026  0.00026  0.00026  0.00018  0.00018  0.00013

Zn mg/L  0.12 <0.0007 <0.0005  0.00270  0.0014  0.00073  0.00049  0.0013  0.00055  0.00033  0.00048  0.00040  0.0013  0.00062  0.00051  0.00076

TDS mg/L  500  59.4  24.0  96.0  61.6  53.8  62.1  50.9  38.3  49.0  45.1  65.0  58.7  71.8  58.2  55.8

NO3 + NO2 mg/L as N -  0.052 <0.05  0.080  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Average Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

Predicted Chemistry at YP-SR-8 - Operational Year 4 
Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

OPERATIONAL YEAR 4

Minimum Measured 
Baseline Chemistry 
at YP-SR-8 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)



YP‐SR‐8: EFSFSR below Garnet and Scout Creeks

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.48  6.60  8.49  7.42  7.79  7.71  7.79  7.27  6.98  7.20  7.57  7.64  7.49  7.79  7.20

Alkalinity mg/L as CaCO3 >20  43.0  20.4  86.8  56.5  55.1  68.8  38.3  27.9  27.2  38.3  51.3  52.8  49.8  62.1  67.3

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.026  0.0031  0.0031  0.00063  0.015  0.011  0.011  0.0061  0.0035  0.0035  0.0039  0.0039  0.0031

As mg/L  0.010  0.028  0.012  0.049  0.011  0.012  0.014  0.019  0.010  0.0060  0.011  0.014  0.014  0.011  0.010  0.012

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.010  0.006  0.012  0.012  0.012  0.012  0.0066  0.0066  0.0066  0.011  0.011  0.011  0.010  0.010  0.010

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.74  14.7  13.9  14.5  14.7  10.8  6.95  6.59  10.2  13.4  13.5  12.9  12.3  13.5

Cd mg/L  0.00025 0.00003 <0.00002 0.00027  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05

Cl mg/L  230  0.73  0.21  1.17  0.45  0.47  0.45  0.30  0.11  0.046  0.097  0.28  0.35  0.41  0.41  0.38

Co mg/L - 0.00011 0.00004 0.00022  0.00011  0.00011  0.00011  4.1E-05  4.1E-05  4.1E-05  6.8E-05  6.8E-05  6.8E-05  7.2E-05  7.2E-05  7.3E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00050  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00032  0.00010  0.00260  0.00025  0.00024  0.00017  0.00042  0.00021  0.00025  0.00017  0.00014  0.00013  0.00021  0.00018  0.00022

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.034 <0.02  0.055  0.0066  0.0064  0.0093  0.0065  0.0048  0.0024  0.0072  0.0094  0.011  0.0092  0.0094  0.0081

Hg mg/L  1.2E-05  2.5E-06 <0.000001  5.0E-06  1.1E-06  1.3E-06  1.5E-06  3.3E-06  2.5E-06  1.6E-06  1.6E-06  1.4E-06  1.5E-06  2.0E-06  1.6E-06  1.5E-06

K mg/L -  0.82  0.53  1.09  0.90  0.92  1.00  0.95  0.68  0.55  0.69  0.83  0.92  0.84  0.80  0.87

Mg mg/L -  2.52  1.18  3.61  3.26  3.42  3.38  2.34  1.48  1.32  2.22  3.08  3.18  2.98  2.86  3.06

Mn mg/L  0.050  0.011  0.004  0.019  0.017  0.017  0.024  0.020  0.0054  0.0072  0.012  0.017  0.017  0.017  0.017  0.016

Mo mg/L  0.60  0.00086  0.00055  0.00104  0.0012  0.0012  0.0012  0.00082  0.00082  0.00082  0.0012  0.0012  0.0012  0.0011  0.0011  0.0012

Na mg/L -  2.35  1.41  2.99  2.78  2.88  2.99  2.26  1.73  1.53  2.26  2.60  2.64  2.58  2.52  2.70

Ni mg/L  0.052  0.00021 <0.0002  0.00030  0.00022  0.00022  0.00022  0.00015  0.00015  0.00015  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013

P mg/L -  0.034 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00006  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05

Sb mg/L  0.0052  0.017  0.006  0.062  0.012  0.017  0.020  0.037  0.014  0.0052  0.0064  0.0069  0.0083  0.011  0.010  0.017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.67 <0.2  17.5  9.24  9.44  9.54  9.09  3.67  2.51  4.17  5.22  6.83  6.98  7.18  8.94

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00016  0.00016  0.00016  0.00022  0.00022  0.00022  0.00026  0.00026  0.00026  0.00018  0.00018  0.00013

Zn mg/L  0.12 <0.0007 <0.0005  0.00270  0.0014  0.00071  0.00048  0.0012  0.00054  0.00032  0.00047  0.00039  0.0013  0.00061  0.00050  0.00074

TDS mg/L  500  59.4  24.0  96.0  61.1  53.4  61.6  50.6  38.0  48.6  44.8  64.5  58.3  71.3  57.8  55.4

NO3 + NO2 mg/L as N -  0.052 <0.05  0.080  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

Predicted Chemistry at YP-SR-8 - Operational Year 5

OPERATIONAL YEAR 5

Minimum Measured 
Baseline Chemistry 
at YP-SR-8 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)



YP‐SR‐8: EFSFSR below Garnet and Scout Creeks

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.48  6.60  8.49  7.42  7.79  7.71  7.79  7.27  6.98  7.20  7.57  7.64  7.49  7.79  7.20

Alkalinity mg/L as CaCO3 >20  43.0  20.4  86.8  56.2  54.7  68.4  38.1  27.7  27.0  38.1  51.0  52.5  49.6  61.8  67.0

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.026  0.0031  0.0031  0.00063  0.015  0.011  0.012  0.0061  0.0035  0.0035  0.0039  0.0039  0.0031

As mg/L  0.010  0.028  0.012  0.049  0.011  0.012  0.013  0.018  0.0100  0.0059  0.011  0.014  0.014  0.011  0.010  0.012

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.010  0.006  0.012  0.011  0.011  0.011  0.0065  0.0065  0.0065  0.011  0.011  0.011  0.010  0.010  0.010

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.74  14.7  13.8  14.4  14.6  10.7  6.91  6.55  10.1  13.3  13.4  12.8  12.2  13.5

Cd mg/L  0.00025 0.00003 <0.00002 0.00027  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05

Cl mg/L  230  0.73  0.21  1.17  0.44  0.46  0.43  0.29  0.10  0.044  0.094  0.27  0.34  0.40  0.40  0.37

Co mg/L - 0.00011 0.00004 0.00022  0.00010  0.00010  0.00010  4.0E-05  4.0E-05  4.0E-05  6.6E-05  6.6E-05  6.6E-05  7.0E-05  7.0E-05  7.1E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00050  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00032  0.00010  0.00260  0.00025  0.00024  0.00017  0.00042  0.00021  0.00025  0.00017  0.00014  0.00013  0.00021  0.00018  0.00022

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.034 <0.02  0.055  0.0063  0.0061  0.0088  0.0062  0.0045  0.0023  0.0069  0.0089  0.010  0.0088  0.0090  0.0077

Hg mg/L  1.2E-05  2.5E-06 <0.000001  5.0E-06  1.1E-06  1.3E-06  1.5E-06  3.3E-06  2.5E-06  1.6E-06  1.6E-06  1.4E-06  1.5E-06  2.0E-06  1.6E-06  1.5E-06

K mg/L -  0.82  0.53  1.09  0.89  0.92  0.99  0.94  0.68  0.54  0.69  0.83  0.91  0.83  0.80  0.86

Mg mg/L -  2.52  1.18  3.61  3.23  3.39  3.35  2.32  1.47  1.31  2.20  3.05  3.15  2.95  2.84  3.03

Mn mg/L  0.050  0.011  0.004  0.019  0.017  0.017  0.024  0.020  0.0054  0.0072  0.012  0.017  0.017  0.017  0.017  0.016

Mo mg/L  0.60  0.00086  0.00055  0.00104  0.0012  0.0012  0.0012  0.00082  0.00082  0.00082  0.0012  0.0012  0.0012  0.0011  0.0011  0.0012

Na mg/L -  2.35  1.41  2.99  2.74  2.84  2.94  2.22  1.71  1.51  2.22  2.56  2.60  2.54  2.48  2.66

Ni mg/L  0.052  0.00021 <0.0002  0.00030  0.00020  0.00020  0.00020  0.00014  0.00014  0.00014  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012

P mg/L -  0.034 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00006  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05

Sb mg/L  0.0052  0.017  0.006  0.062  0.012  0.017  0.020  0.036  0.014  0.0051  0.0063  0.0069  0.0082  0.010  0.010  0.016

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.67 <0.2  17.5  9.12  9.32  9.41  8.97  3.62  2.48  4.11  5.15  6.74  6.89  7.09  8.82

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00016  0.00016  0.00016  0.00022  0.00022  0.00022  0.00026  0.00026  0.00026  0.00018  0.00018  0.00013

Zn mg/L  0.12 <0.0007 <0.0005  0.00270  0.0014  0.00069  0.00046  0.0012  0.00053  0.00031  0.00046  0.00038  0.0012  0.00059  0.00049  0.00072

TDS mg/L  500  59.4  24.0  96.0  60.8  53.1  61.2  50.2  37.8  48.3  44.5  64.1  57.9  70.8  57.4  55.0

NO3 + NO2 mg/L as N -  0.052 <0.05  0.080  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

Predicted Chemistry at YP-SR-8 - Operational Year 6 
Parameter Units

OPERATIONAL YEAR 6

Minimum Measured 
Baseline Chemistry 
at YP-SR-8 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)



YP‐SR‐8: EFSFSR below Garnet and Scout Creeks

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.48  6.60  8.49  7.42  7.79  7.72  7.79  7.27  6.98  7.20  7.57  7.64  7.50  7.79  7.20

Alkalinity mg/L as CaCO3 >20  43.0  20.4  86.8  56.5  55.0  68.8  38.3  27.9  27.1  38.3  51.3  52.8  49.8  62.1  67.3

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.026  0.0030  0.0030  0.00063  0.015  0.010  0.011  0.0060  0.0035  0.0035  0.0038  0.0038  0.0030

As mg/L  0.010  0.028  0.012  0.049  0.0096  0.010  0.012  0.016  0.0087  0.0052  0.0094  0.012  0.012  0.0097  0.0089  0.010

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.010  0.006  0.012  0.012  0.012  0.012  0.0067  0.0067  0.0067  0.012  0.012  0.012  0.010  0.010  0.010

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.74  14.7  13.8  14.4  14.7  10.7  6.92  6.56  10.1  13.3  13.4  12.8  12.2  13.5

Cd mg/L  0.00025 0.00003 <0.00002 0.00027  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05

Cl mg/L  230  0.73  0.21  1.17  0.38  0.40  0.38  0.25  0.090  0.039  0.082  0.24  0.30  0.35  0.35  0.32

Co mg/L - 0.00011 0.00004 0.00022  0.00010  0.00010  0.00010  3.8E-05  3.8E-05  3.8E-05  6.4E-05  6.4E-05  6.4E-05  6.8E-05  6.8E-05  6.9E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00050  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00032  0.00010  0.00260  0.00025  0.00024  0.00017  0.00042  0.00021  0.00025  0.00017  0.00014  0.00013  0.00021  0.00018  0.00022

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.034 <0.02  0.055  0.0017  0.0016  0.0023  0.0017  0.0012  0.00062  0.0018  0.0024  0.0027  0.0023  0.0024  0.0020

Hg mg/L  1.2E-05  2.5E-06 <0.000001  5.0E-06  1.1E-06  1.3E-06  1.5E-06  3.4E-06  2.5E-06  1.7E-06  1.6E-06  1.4E-06  1.5E-06  2.0E-06  1.6E-06  1.5E-06

K mg/L -  0.82  0.53  1.09  0.89  0.92  0.99  0.94  0.68  0.54  0.69  0.83  0.91  0.83  0.80  0.86

Mg mg/L -  2.52  1.18  3.61  3.26  3.42  3.38  2.34  1.48  1.32  2.22  3.08  3.18  2.98  2.86  3.06

Mn mg/L  0.050  0.011  0.004  0.019  0.017  0.017  0.024  0.020  0.0054  0.0072  0.012  0.017  0.017  0.017  0.017  0.016

Mo mg/L  0.60  0.00086  0.00055  0.00104  0.0012  0.0012  0.0012  0.00081  0.00081  0.00081  0.0012  0.0012  0.0012  0.0011  0.0011  0.0012

Na mg/L -  2.35  1.41  2.99  2.74  2.84  2.94  2.23  1.71  1.51  2.23  2.57  2.61  2.55  2.49  2.66

Ni mg/L  0.052  0.00021 <0.0002  0.00030  0.00021  0.00021  0.00021  0.00014  0.00014  0.00014  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012

P mg/L -  0.034 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00006  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05

Sb mg/L  0.0052  0.017  0.006  0.062  0.012  0.017  0.020  0.036  0.014  0.0051  0.0063  0.0068  0.0081  0.010  0.010  0.016

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.67 <0.2  17.5  9.05  9.25  9.35  8.90  3.59  2.46  4.08  5.12  6.69  6.84  7.03  8.75

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00016  0.00016  0.00016  0.00022  0.00022  0.00022  0.00026  0.00026  0.00026  0.00018  0.00018  0.00013

Zn mg/L  0.12 <0.0007 <0.0005  0.00270  0.0014  0.00071  0.00047  0.0012  0.00054  0.00032  0.00047  0.00039  0.0013  0.00060  0.00050  0.00074

TDS mg/L  500  59.4  24.0  96.0  60.8  53.1  61.3  50.3  37.8  48.4  44.5  64.2  57.9  70.9  57.5  55.1

NO3 + NO2 mg/L as N -  0.052 <0.05  0.080  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

Predicted Chemistry at YP-SR-8 - Operational Year 7
Maximum 

Measured Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

OPERATIONAL YEAR 7

Minimum Measured 
Baseline Chemistry 
at YP-SR-8 (HDR, 

2017)



YP‐SR‐8: EFSFSR below Garnet and Scout Creeks

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.48  6.60  8.49  7.42  7.79  7.72  7.79  7.27  6.98  7.20  7.57  7.64  7.50  7.79  7.20

Alkalinity mg/L as CaCO3 >20  43.0  20.4  86.8  57.3  55.8  69.7  38.8  28.3  27.5  38.8  52.0  53.5  50.5  62.9  68.2

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.026  0.0030  0.0030  0.00062  0.015  0.010  0.011  0.0059  0.0034  0.0034  0.0038  0.0038  0.0030

As mg/L  0.010  0.028  0.012  0.049  0.0097  0.010  0.012  0.016  0.0088  0.0052  0.0094  0.012  0.012  0.0098  0.0090  0.010

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.010  0.006  0.012  0.012  0.012  0.012  0.0070  0.0070  0.0070  0.012  0.012  0.012  0.011  0.011  0.011

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.74  14.7  14.0  14.6  14.9  10.9  7.01  6.65  10.2  13.5  13.6  13.0  12.4  13.7

Cd mg/L  0.00025 0.00003 <0.00002 0.00027  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

Cl mg/L  230  0.73  0.21  1.17  0.41  0.43  0.40  0.27  0.096  0.041  0.088  0.25  0.32  0.38  0.37  0.35

Co mg/L - 0.00011 0.00004 0.00022  0.00010  0.00010  0.00010  4.0E-05  4.0E-05  4.0E-05  6.7E-05  6.7E-05  6.7E-05  7.1E-05  7.1E-05  7.2E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00050  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00032  0.00010  0.00260  0.00026  0.00025  0.00017  0.00043  0.00022  0.00026  0.00017  0.00014  0.00013  0.00022  0.00019  0.00022

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.034 <0.02  0.055  0.0020  0.0020  0.0028  0.0020  0.0014  0.00074  0.0022  0.0028  0.0032  0.0028  0.0029  0.0025

Hg mg/L  1.2E-05  2.5E-06 <0.000001  5.0E-06  1.1E-06  1.3E-06  1.5E-06  3.4E-06  2.5E-06  1.7E-06  1.6E-06  1.4E-06  1.5E-06  2.0E-06  1.6E-06  1.5E-06

K mg/L -  0.82  0.53  1.09  0.90  0.93  1.01  0.95  0.69  0.55  0.70  0.84  0.93  0.84  0.81  0.87

Mg mg/L -  2.52  1.18  3.61  3.34  3.51  3.46  2.40  1.52  1.35  2.28  3.16  3.26  3.05  2.93  3.14

Mn mg/L  0.050  0.011  0.004  0.019  0.017  0.017  0.024  0.020  0.0054  0.0072  0.012  0.017  0.017  0.017  0.017  0.016

Mo mg/L  0.60  0.00086  0.00055  0.00104  0.0012  0.0012  0.0012  0.00082  0.00082  0.00082  0.0012  0.0012  0.0012  0.0011  0.0011  0.0012

Na mg/L -  2.35  1.41  2.99  2.81  2.91  3.02  2.28  1.75  1.55  2.28  2.63  2.67  2.61  2.55  2.73

Ni mg/L  0.052  0.00021 <0.0002  0.00030  0.00024  0.00024  0.00024  0.00016  0.00016  0.00016  0.00013  0.00013  0.00013  0.00014  0.00014  0.00014

P mg/L -  0.034 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00006  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05

Sb mg/L  0.0052  0.017  0.006  0.062  0.012  0.017  0.020  0.037  0.014  0.0052  0.0064  0.0069  0.0082  0.010  0.010  0.016

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.67 <0.2  17.5  9.25  9.45  9.55  9.10  3.67  2.51  4.17  5.23  6.84  6.99  7.19  8.95

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00016  0.00016  0.00016  0.00022  0.00022  0.00022  0.00027  0.00027  0.00027  0.00018  0.00018  0.00013

Zn mg/L  0.12 <0.0007 <0.0005  0.00270  0.0015  0.00074  0.00049  0.0013  0.00056  0.00033  0.00049  0.00041  0.0013  0.00063  0.00052  0.00077

TDS mg/L  500  59.4  24.0  96.0  61.7  53.9  62.1  51.0  38.4  49.0  45.1  65.1  58.7  71.8  58.3  55.8

NO3 + NO2 mg/L as N -  0.052 <0.05  0.080  0.059  0.059  0.059  0.059  0.059  0.059  0.059  0.059  0.059  0.059  0.059  0.059

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

Predicted Chemistry at YP-SR-8 - Operational Year 8 
Minimum Measured 
Baseline Chemistry 
at YP-SR-8 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

Parameter

OPERATIONAL YEAR 8



YP‐SR‐8: EFSFSR below Garnet and Scout Creeks

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.48  6.60  8.49  7.43  7.79  7.72  7.79  7.28  6.99  7.21  7.57  7.65  7.50  7.79  7.21

Alkalinity mg/L as CaCO3 >20  43.0  20.4  86.8  58.4  56.9  71.1  39.6  28.8  28.1  39.6  53.0  54.6  51.5  64.2  69.6

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.026  0.0029  0.0029  0.00060  0.015  0.010  0.011  0.0058  0.0034  0.0034  0.0037  0.0037  0.0029

As mg/L  0.010  0.028  0.012  0.049  0.011  0.011  0.013  0.018  0.0096  0.0057  0.010  0.013  0.014  0.011  0.0098  0.011

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.010  0.006  0.012  0.013  0.013  0.013  0.0074  0.0074  0.0074  0.013  0.013  0.013  0.012  0.012  0.012

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.74  14.7  14.3  14.8  15.1  11.1  7.14  6.76  10.4  13.7  13.8  13.2  12.6  13.9

Cd mg/L  0.00025 0.00003 <0.00002 0.00027  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

Cl mg/L  230  0.73  0.21  1.17  0.46  0.48  0.45  0.30  0.11  0.047  0.099  0.28  0.36  0.42  0.42  0.39

Co mg/L - 0.00011 0.00004 0.00022  0.00011  0.00011  0.00011  4.2E-05  4.2E-05  4.2E-05  7.0E-05  7.0E-05  7.0E-05  7.5E-05  7.5E-05  7.6E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00050  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00032  0.00010  0.00260  0.00026  0.00025  0.00018  0.00044  0.00022  0.00026  0.00018  0.00014  0.00013  0.00022  0.00019  0.00023

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.034 <0.02  0.055  0.0027  0.0026  0.0037  0.0026  0.0019  0.00099  0.0029  0.0038  0.0043  0.0037  0.0038  0.0033

Hg mg/L  1.2E-05  2.5E-06 <0.000001  5.0E-06  1.2E-06  1.3E-06  1.5E-06  3.4E-06  2.6E-06  1.7E-06  1.7E-06  1.5E-06  1.5E-06  2.0E-06  1.7E-06  1.5E-06

K mg/L -  0.82  0.53  1.09  0.92  0.95  1.02  0.97  0.70  0.56  0.71  0.85  0.94  0.86  0.82  0.89

Mg mg/L -  2.52  1.18  3.61  3.46  3.63  3.59  2.48  1.57  1.40  2.36  3.27  3.37  3.16  3.03  3.25

Mn mg/L  0.050  0.011  0.004  0.019  0.017  0.017  0.024  0.020  0.0054  0.0072  0.012  0.017  0.017  0.017  0.017  0.016

Mo mg/L  0.60  0.00086  0.00055  0.00104  0.0013  0.0013  0.0013  0.00084  0.00084  0.00084  0.0013  0.0013  0.0013  0.0011  0.0011  0.0012

Na mg/L -  2.35  1.41  2.99  2.92  3.02  3.13  2.37  1.82  1.61  2.37  2.73  2.77  2.71  2.64  2.83

Ni mg/L  0.052  0.00021 <0.0002  0.00030  0.00029  0.00029  0.00029  0.00019  0.00019  0.00019  0.00016  0.00016  0.00016  0.00017  0.00017  0.00017

P mg/L -  0.034 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00006  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05

Sb mg/L  0.0052  0.017  0.006  0.062  0.012  0.017  0.021  0.038  0.015  0.0053  0.0066  0.0071  0.0085  0.011  0.011  0.017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.67 <0.2  17.5  9.55  9.76  9.86  9.39  3.79  2.60  4.31  5.40  7.06  7.21  7.42  9.24

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00016  0.00016  0.00016  0.00022  0.00022  0.00022  0.00027  0.00027  0.00027  0.00018  0.00018  0.00013

Zn mg/L  0.12 <0.0007 <0.0005  0.00270  0.0016  0.00080  0.00053  0.0014  0.00061  0.00036  0.00053  0.00044  0.0014  0.00068  0.00056  0.00083

TDS mg/L  500  59.4  24.0  96.0  62.8  54.9  63.3  51.9  39.1  49.9  46.0  66.3  59.8  73.2  59.3  56.9

NO3 + NO2 mg/L as N -  0.052 <0.05  0.080  0.061  0.061  0.061  0.061  0.061  0.061  0.061  0.061  0.061  0.061  0.061  0.061

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

Predicted Chemistry at YP-SR-8 - Operational Year 9 
Minimum Measured 
Baseline Chemistry 
at YP-SR-8 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

OPERATIONAL YEAR 9



YP‐SR‐8: EFSFSR below Garnet and Scout Creeks

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.48  6.60  8.49  7.43  7.80  7.72  7.80  7.28  6.99  7.21  7.58  7.65  7.50  7.80  7.21

Alkalinity mg/L as CaCO3 >20  43.0  20.4  86.8  59.8  58.2  72.8  40.5  29.5  28.7  40.5  54.3  55.9  52.7  65.7  71.2

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05

Al mg/L  0.050  0.010  0.003  0.026  0.0029  0.0029  0.00059  0.014  0.0098  0.011  0.0056  0.0033  0.0033  0.0036  0.0036  0.0029

As mg/L  0.010  0.028  0.012  0.049  0.011  0.012  0.014  0.019  0.010  0.0062  0.011  0.014  0.015  0.012  0.011  0.012

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.010  0.006  0.012  0.014  0.014  0.014  0.0080  0.0080  0.0080  0.014  0.014  0.014  0.012  0.012  0.012

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.74  14.7  14.6  15.2  15.5  11.3  7.30  6.92  10.7  14.0  14.1  13.5  12.9  14.2

Cd mg/L  0.00025 0.00003 <0.00002 0.00027  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

Cl mg/L  230  0.73  0.21  1.17  0.51  0.54  0.51  0.34  0.12  0.052  0.11  0.32  0.40  0.47  0.47  0.43

Co mg/L - 0.00011 0.00004 0.00022  0.00012  0.00012  0.00012  4.5E-05  4.5E-05  4.5E-05  7.6E-05  7.6E-05  7.6E-05  8.0E-05  8.0E-05  8.2E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00050  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00032  0.00010  0.00260  0.00027  0.00026  0.00018  0.00045  0.00023  0.00027  0.00018  0.00015  0.00014  0.00023  0.00020  0.00024

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.034 <0.02  0.055  0.0033  0.0032  0.0046  0.0033  0.0024  0.0012  0.0036  0.0047  0.0053  0.0046  0.0047  0.0040

Hg mg/L  1.2E-05  2.5E-06 <0.000001  5.0E-06  1.2E-06  1.3E-06  1.6E-06  3.5E-06  2.6E-06  1.7E-06  1.7E-06  1.5E-06  1.5E-06  2.1E-06  1.7E-06  1.5E-06

K mg/L -  0.82  0.53  1.09  0.94  0.97  1.04  0.99  0.72  0.57  0.72  0.87  0.96  0.88  0.84  0.91

Mg mg/L -  2.52  1.18  3.61  3.60  3.78  3.73  2.59  1.64  1.46  2.45  3.40  3.51  3.29  3.16  3.38

Mn mg/L  0.050  0.011  0.004  0.019  0.017  0.017  0.024  0.020  0.0054  0.0072  0.012  0.017  0.017  0.017  0.017  0.016

Mo mg/L  0.60  0.00086  0.00055  0.00104  0.0013  0.0013  0.0013  0.00086  0.00086  0.00086  0.0013  0.0013  0.0013  0.0011  0.0011  0.0013

Na mg/L -  2.35  1.41  2.99  3.08  3.19  3.30  2.50  1.92  1.69  2.50  2.87  2.92  2.85  2.79  2.99

Ni mg/L  0.052  0.00021 <0.0002  0.00030  0.00036  0.00036  0.00036  0.00024  0.00024  0.00024  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

P mg/L -  0.034 <0.02  0.043  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 0.00002 <0.00002 0.00006  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05

Sb mg/L  0.0052  0.017  0.006  0.062  0.013  0.018  0.022  0.039  0.015  0.0056  0.0068  0.0074  0.0088  0.011  0.011  0.018

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.67 <0.2  17.5  10.0  10.2  10.3  9.84  3.97  2.72  4.51  5.66  7.40  7.56  7.78  9.68

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00016  0.00016  0.00016  0.00023  0.00023  0.00023  0.00027  0.00027  0.00027  0.00018  0.00018  0.00013

Zn mg/L  0.12 <0.0007 <0.0005  0.00270  0.0017  0.00088  0.00058  0.0015  0.00066  0.00039  0.00058  0.00048  0.0016  0.00074  0.00061  0.00091

TDS mg/L  500  59.4  24.0  96.0  64.4  56.3  64.9  53.2  40.0  51.2  47.1  67.9  61.3  75.0  60.8  58.3

NO3 + NO2 mg/L as N -  0.052 <0.05  0.080  0.063  0.063  0.063  0.063  0.063  0.063  0.063  0.063  0.063  0.063  0.063  0.063

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

Predicted Chemistry at YP-SR-8 - Operational Year 10 
Minimum Measured 
Baseline Chemistry 
at YP-SR-8 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)
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YP‐SR‐8: EFSFSR below Garnet and Scout Creeks

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.48  6.60  8.49  7.43  7.80  7.72  7.80  7.28  6.99  7.21  7.58  7.65  7.50  7.80  7.21

Alkalinity mg/L as CaCO3 >20  43.0  20.4  86.8  57.5  56.0  70.0  39.0  28.4  27.6  39.0  52.2  53.7  50.7  63.2  68.5

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.026  0.0029  0.0029  0.00061  0.015  0.010  0.011  0.0058  0.0034  0.0034  0.0037  0.0037  0.0029

As mg/L  0.010  0.028  0.012  0.049  0.010  0.011  0.013  0.017  0.0095  0.0056  0.010  0.013  0.013  0.011  0.0097  0.011

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.010  0.006  0.012  0.012  0.012  0.012  0.0070  0.0070  0.0070  0.012  0.012  0.012  0.011  0.011  0.011

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.74  14.7  14.0  14.6  14.9  10.9  7.02  6.65  10.3  13.5  13.6  13.0  12.4  13.7

Cd mg/L  0.00025 0.00003 <0.00002 0.00027  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

Cl mg/L  230  0.73  0.21  1.17  0.44  0.46  0.43  0.29  0.10  0.044  0.094  0.27  0.34  0.40  0.40  0.37

Co mg/L - 0.00011 0.00004 0.00022  0.00011  0.00011  0.00011  4.1E-05  4.1E-05  4.1E-05  6.8E-05  6.8E-05  6.8E-05  7.3E-05  7.3E-05  7.4E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00050  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00032  0.00010  0.00260  0.00026  0.00025  0.00017  0.00043  0.00022  0.00026  0.00017  0.00014  0.00013  0.00022  0.00019  0.00022

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.034 <0.02  0.055  0.0024  0.0023  0.0033  0.0024  0.0017  0.00088  0.0026  0.0034  0.0038  0.0033  0.0034  0.0029

Hg mg/L  1.2E-05  2.5E-06 <0.000001  5.0E-06  1.2E-06  1.3E-06  1.6E-06  3.4E-06  2.6E-06  1.7E-06  1.7E-06  1.5E-06  1.5E-06  2.0E-06  1.7E-06  1.5E-06

K mg/L -  0.82  0.53  1.09  0.90  0.93  1.00  0.95  0.69  0.55  0.70  0.84  0.92  0.84  0.81  0.87

Mg mg/L -  2.52  1.18  3.61  3.37  3.53  3.49  2.42  1.53  1.36  2.29  3.18  3.28  3.08  2.95  3.16

Mn mg/L  0.050  0.011  0.004  0.019  0.017  0.017  0.024  0.020  0.0054  0.0072  0.012  0.017  0.017  0.017  0.017  0.016

Mo mg/L  0.60  0.00086  0.00055  0.00104  0.0012  0.0012  0.0012  0.00083  0.00083  0.00083  0.0013  0.0013  0.0013  0.0011  0.0011  0.0012

Na mg/L -  2.35  1.41  2.99  2.85  2.95  3.05  2.31  1.77  1.57  2.31  2.66  2.70  2.64  2.58  2.77

Ni mg/L  0.052  0.00021 <0.0002  0.00030  0.00026  0.00026  0.00026  0.00018  0.00018  0.00018  0.00015  0.00015  0.00015  0.00016  0.00016  0.00016

P mg/L -  0.034 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00006  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05

Sb mg/L  0.0052  0.017  0.006  0.062  0.012  0.017  0.020  0.037  0.014  0.0052  0.0065  0.0070  0.0083  0.011  0.010  0.017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.67 <0.2  17.5  9.31  9.51  9.61  9.16  3.69  2.53  4.20  5.26  6.88  7.03  7.23  9.01

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00016  0.00016  0.00016  0.00022  0.00022  0.00022  0.00026  0.00026  0.00026  0.00018  0.00018  0.00013

Zn mg/L  0.12 <0.0007 <0.0005  0.00270  0.0015  0.00077  0.00051  0.0013  0.00059  0.00035  0.00051  0.00042  0.0014  0.00066  0.00054  0.00080

TDS mg/L  500  59.4  24.0  96.0  61.8  54.0  62.3  51.1  38.4  49.1  45.2  65.2  58.9  72.0  58.4  55.9

NO3 + NO2 mg/L as N -  0.052 <0.05  0.080  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

Predicted Chemistry at YP-SR-8 - Operational Year 11 
Minimum Measured 
Baseline Chemistry 
at YP-SR-8 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)
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YP‐SR‐8: EFSFSR below Garnet and Scout Creeks

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.48  6.60  8.49  7.43  7.79  7.72  7.79  7.28  6.99  7.21  7.57  7.65  7.50  7.79  7.21

Alkalinity mg/L as CaCO3 >20  43.0  20.4  86.8  56.4  55.0  68.7  38.3  27.9  27.1  38.3  51.2  52.7  49.8  62.0  67.2

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.026  0.0030  0.0030  0.00062  0.015  0.010  0.011  0.0059  0.0034  0.0034  0.0038  0.0038  0.0030

As mg/L  0.010  0.028  0.012  0.049  0.0100  0.010  0.012  0.017  0.0090  0.0054  0.0097  0.012  0.013  0.010  0.0092  0.010

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.010  0.006  0.012  0.012  0.012  0.012  0.0066  0.0066  0.0066  0.011  0.011  0.011  0.010  0.010  0.010

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.74  14.7  13.8  14.3  14.6  10.7  6.89  6.53  10.1  13.2  13.3  12.8  12.2  13.4

Cd mg/L  0.00025 0.00003 <0.00002 0.00027  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

Cl mg/L  230  0.73  0.21  1.17  0.40  0.42  0.39  0.26  0.093  0.040  0.085  0.24  0.31  0.36  0.36  0.34

Co mg/L - 0.00011 0.00004 0.00022  0.00010  0.00010  0.00010  3.9E-05  3.9E-05  3.9E-05  6.5E-05  6.5E-05  6.5E-05  6.9E-05  6.9E-05  7.0E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00050  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00032  0.00010  0.00260  0.00025  0.00024  0.00017  0.00042  0.00021  0.00025  0.00017  0.00014  0.00013  0.00021  0.00018  0.00022

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.034 <0.02  0.055  0.0019  0.0018  0.0026  0.0018  0.0013  0.00068  0.0020  0.0026  0.0030  0.0026  0.0026  0.0023

Hg mg/L  1.2E-05  2.5E-06 <0.000001  5.0E-06  1.2E-06  1.3E-06  1.5E-06  3.4E-06  2.6E-06  1.7E-06  1.7E-06  1.5E-06  1.5E-06  2.0E-06  1.7E-06  1.5E-06

K mg/L -  0.82  0.53  1.09  0.89  0.91  0.99  0.94  0.68  0.54  0.68  0.82  0.91  0.83  0.79  0.86

Mg mg/L -  2.52  1.18  3.61  3.26  3.42  3.38  2.34  1.48  1.32  2.22  3.08  3.18  2.98  2.86  3.06

Mn mg/L  0.050  0.011  0.004  0.019  0.017  0.017  0.024  0.020  0.0054  0.0072  0.012  0.017  0.017  0.017  0.017  0.016

Mo mg/L  0.60  0.00086  0.00055  0.00104  0.0012  0.0012  0.0012  0.00082  0.00082  0.00082  0.0012  0.0012  0.0012  0.0011  0.0011  0.0012

Na mg/L -  2.35  1.41  2.99  2.74  2.84  2.94  2.23  1.71  1.51  2.23  2.56  2.60  2.54  2.49  2.66

Ni mg/L  0.052  0.00021 <0.0002  0.00030  0.00022  0.00022  0.00022  0.00014  0.00014  0.00014  0.00012  0.00012  0.00012  0.00013  0.00013  0.00013

P mg/L -  0.034 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00006  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05

Sb mg/L  0.0052  0.017  0.006  0.062  0.012  0.017  0.020  0.036  0.014  0.0051  0.0063  0.0068  0.0081  0.010  0.010  0.016

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.67 <0.2  17.5  9.00  9.20  9.30  8.86  3.57  2.45  4.06  5.09  6.65  6.80  7.00  8.71

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00015  0.00015  0.00015  0.00022  0.00022  0.00022  0.00026  0.00026  0.00026  0.00018  0.00018  0.00013

Zn mg/L  0.12 <0.0007 <0.0005  0.00270  0.0014  0.00072  0.00048  0.0012  0.00055  0.00032  0.00047  0.00040  0.0013  0.00061  0.00050  0.00075

TDS mg/L  500  59.4  24.0  96.0  60.6  53.0  61.1  50.1  37.7  48.2  44.4  64.0  57.8  70.6  57.3  54.9

NO3 + NO2 mg/L as N -  0.052 <0.05  0.080  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

Predicted Chemistry at YP-SR-8 - Operational Year 12 
Minimum Measured 
Baseline Chemistry 
at YP-SR-8 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

OPERATIONAL YEAR 12



YP‐SR‐8: EFSFSR below Garnet and Scout Creeks

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.48  6.60  8.49  7.51  7.89  7.81  7.89  7.37  7.07  7.29  7.66  7.74  7.59  7.89  7.29

Alkalinity mg/L as CaCO3 >20  43.0  20.4  86.8  63.0  61.4  76.7  42.7  31.1  30.3  42.7  57.2  58.9  55.6  69.2  75.1

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.026  0.0025  0.0025  0.00051  0.012  0.0086  0.0093  0.0049  0.0029  0.0029  0.0032  0.0032  0.0025

As mg/L  0.010  0.028  0.012  0.049  0.014  0.014  0.017  0.023  0.012  0.0073  0.013  0.017  0.017  0.014  0.013  0.014

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.010  0.006  0.012  0.016  0.016  0.016  0.0093  0.0093  0.0093  0.016  0.016  0.016  0.014  0.014  0.014

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.74  14.7  15.0  15.6  15.9  11.7  7.52  7.12  11.0  14.4  14.5  14.0  13.3  14.6

Cd mg/L  0.00025 0.00003 <0.00002 0.00027  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

Cl mg/L  230  0.73  0.21  1.17  0.55  0.58  0.54  0.36  0.13  0.056  0.12  0.34  0.43  0.51  0.50  0.47

Co mg/L - 0.00011 0.00004 0.00022  0.00012  0.00012  0.00012  4.7E-05  4.7E-05  4.7E-05  7.8E-05  7.8E-05  7.8E-05  8.3E-05  8.3E-05  8.4E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00050  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00032  0.00010  0.00260  0.00028  0.00027  0.00019  0.00046  0.00024  0.00028  0.00019  0.00015  0.00014  0.00023  0.00020  0.00024

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.034 <0.02  0.055  0.0057  0.0055  0.0079  0.0056  0.0041  0.0021  0.0061  0.0080  0.0090  0.0078  0.0080  0.0069

Hg mg/L  1.2E-05  2.5E-06 <0.000001  5.0E-06  1.3E-06  1.5E-06  1.8E-06  3.9E-06  3.0E-06  1.9E-06  1.9E-06  1.7E-06  1.7E-06  2.3E-06  1.9E-06  1.7E-06

K mg/L -  0.82  0.53  1.09  0.93  0.96  1.03  0.98  0.71  0.57  0.72  0.86  0.95  0.87  0.83  0.90

Mg mg/L -  2.52  1.18  3.61  3.87  4.06  4.01  2.78  1.76  1.57  2.63  3.65  3.77  3.54  3.39  3.63

Mn mg/L  0.050  0.011  0.004  0.019  0.0026  0.0026  0.0035  0.0030  0.00079  0.0010  0.0018  0.0024  0.0024  0.0024  0.0024  0.0023

Mo mg/L  0.60  0.00086  0.00055  0.00104  0.0012  0.0012  0.0012  0.00082  0.00082  0.00082  0.0012  0.0012  0.0012  0.0011  0.0011  0.0012

Na mg/L -  2.35  1.41  2.99  3.12  3.23  3.34  2.53  1.94  1.72  2.53  2.91  2.96  2.89  2.82  3.03

Ni mg/L  0.052  0.00021 <0.0002  0.00030  0.00040  0.00040  0.00040  0.00027  0.00027  0.00027  0.00023  0.00023  0.00023  0.00024  0.00024  0.00024

P mg/L -  0.034 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00006  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05

Sb mg/L  0.0052  0.017  0.006  0.062  0.013  0.018  0.022  0.040  0.015  0.0056  0.0069  0.0075  0.0089  0.011  0.011  0.018

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.67 <0.2  17.5  9.48  9.69  9.79  9.33  3.76  2.58  4.28  5.36  7.01  7.16  7.37  9.18

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00017  0.00017  0.00017  0.00024  0.00024  0.00024  0.00029  0.00029  0.00029  0.00020  0.00020  0.00014

Zn mg/L  0.12 <0.0007 <0.0005  0.00270  0.0016  0.00079  0.00053  0.0014  0.00060  0.00036  0.00052  0.00044  0.0014  0.00067  0.00055  0.00082

TDS mg/L  500  59.4  24.0  96.0  68.8  60.1  69.3  56.9  42.8  54.7  50.4  72.6  65.5  80.2  65.0  62.3

NO3 + NO2 mg/L as N -  0.052 <0.05  0.080  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

Predicted Chemistry at YP-SR-8 - Post-Closure Year 1
Minimum Measured 
Baseline Chemistry 
at YP-SR-8 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

POST‐CLOSURE YEAR 1



YP‐SR‐8: EFSFSR below Garnet and Scout Creeks

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.48  6.60  8.49  7.50  7.87  7.80  7.87  7.35  7.06  7.28  7.65  7.72  7.58  7.87  7.28

Alkalinity mg/L as CaCO3 >20  43.0  20.4  86.8  64.3  62.7  78.3  43.6  31.7  30.9  43.6  58.4  60.1  56.7  70.7  76.6

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.026  0.0024  0.0024  0.00049  0.012  0.0083  0.0090  0.0047  0.0028  0.0028  0.0030  0.0030  0.0024

As mg/L  0.010  0.028  0.012  0.049  0.015  0.015  0.018  0.024  0.013  0.0079  0.014  0.018  0.019  0.015  0.014  0.015

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.010  0.006  0.012  0.017  0.017  0.017  0.0097  0.0097  0.0097  0.017  0.017  0.017  0.015  0.015  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.74  14.7  15.4  16.0  16.3  11.9  7.68  7.28  11.2  14.8  14.9  14.2  13.5  15.0

Cd mg/L  0.00025 0.00003 <0.00002 0.00027  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

Cl mg/L  230  0.73  0.21  1.17  0.64  0.67  0.63  0.42  0.15  0.064  0.14  0.39  0.49  0.58  0.58  0.54

Co mg/L - 0.00011 0.00004 0.00022  0.00013  0.00013  0.00013  5.0E-05  5.0E-05  5.0E-05  8.4E-05  8.4E-05  8.4E-05  9.0E-05  9.0E-05  9.1E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00050  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00032  0.00010  0.00260  0.00029  0.00027  0.00019  0.00048  0.00024  0.00029  0.00019  0.00016  0.00014  0.00024  0.00021  0.00025

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.034 <0.02  0.055  0.0065  0.0062  0.0090  0.0063  0.0046  0.0024  0.0070  0.0091  0.010  0.0089  0.0091  0.0079

Hg mg/L  1.2E-05  2.5E-06 <0.000001  5.0E-06  1.3E-06  1.5E-06  1.8E-06  4.0E-06  3.0E-06  2.0E-06  1.9E-06  1.7E-06  1.8E-06  2.3E-06  1.9E-06  1.8E-06

K mg/L -  0.82  0.53  1.09  0.95  0.98  1.06  1.01  0.73  0.58  0.74  0.88  0.98  0.89  0.85  0.92

Mg mg/L -  2.52  1.18  3.61  4.02  4.22  4.17  2.89  1.83  1.63  2.74  3.80  3.92  3.68  3.53  3.78

Mn mg/L  0.050  0.011  0.004  0.019  0.0037  0.0037  0.0050  0.0043  0.0011  0.0015  0.0026  0.0034  0.0034  0.0035  0.0035  0.0033

Mo mg/L  0.60  0.00086  0.00055  0.00104  0.0013  0.0013  0.0013  0.00085  0.00085  0.00085  0.0013  0.0013  0.0013  0.0011  0.0011  0.0013

Na mg/L -  2.35  1.41  2.99  3.29  3.40  3.52  2.67  2.05  1.81  2.67  3.07  3.12  3.05  2.98  3.19

Ni mg/L  0.052  0.00021 <0.0002  0.00030  0.00048  0.00048  0.00048  0.00032  0.00032  0.00032  0.00027  0.00027  0.00027  0.00028  0.00028  0.00028

P mg/L -  0.034 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00006  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05

Sb mg/L  0.0052  0.017  0.006  0.062  0.013  0.019  0.023  0.041  0.016  0.0059  0.0072  0.0078  0.0093  0.012  0.012  0.019

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.67 <0.2  17.5  10.0  10.3  10.4  9.88  3.99  2.73  4.53  5.68  7.42  7.59  7.81  9.72

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00017  0.00017  0.00017  0.00024  0.00024  0.00024  0.00028  0.00028  0.00028  0.00020  0.00020  0.00014

Zn mg/L  0.12 <0.0007 <0.0005  0.00270  0.0018  0.00090  0.00060  0.0016  0.00069  0.00041  0.00059  0.00050  0.0016  0.00077  0.00063  0.00094

TDS mg/L  500  59.4  24.0  96.0  69.9  61.1  70.5  57.8  43.5  55.6  51.2  73.8  66.6  81.5  66.1  63.3

NO3 + NO2 mg/L as N -  0.052 <0.05  0.080  0.063  0.063  0.063  0.063  0.063  0.063  0.063  0.063  0.063  0.063  0.063  0.063

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

Predicted Chemistry at YP-SR-8 - Post-Closure Year 2
Minimum Measured 
Baseline Chemistry 
at YP-SR-8 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

POST‐CLOSURE YEAR 2



YP‐SR‐8: EFSFSR below Garnet and Scout Creeks

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.48  6.60  8.49  7.52  7.89  7.82  7.89  7.37  7.07  7.29  7.67  7.74  7.59  7.89  7.29

Alkalinity mg/L as CaCO3 >20  43.0  20.4  86.8  61.7  60.1  75.1  41.8  30.5  29.7  41.8  56.1  57.7  54.4  67.8  73.5

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.026  0.0026  0.0026  0.00054  0.013  0.0090  0.0097  0.0051  0.0030  0.0030  0.0033  0.0033  0.0026

As mg/L  0.010  0.028  0.012  0.049  0.013  0.013  0.015  0.021  0.012  0.0068  0.012  0.016  0.016  0.013  0.012  0.013

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.010  0.006  0.012  0.015  0.015  0.015  0.0088  0.0088  0.0088  0.015  0.015  0.015  0.014  0.014  0.014

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.74  14.7  14.8  15.3  15.6  11.5  7.38  6.99  10.8  14.2  14.3  13.7  13.0  14.4

Cd mg/L  0.00025 0.00003 <0.00002 0.00027  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

Cl mg/L  230  0.73  0.21  1.17  0.46  0.48  0.45  0.30  0.11  0.047  0.099  0.28  0.36  0.42  0.42  0.39

Co mg/L - 0.00011 0.00004 0.00022  0.00011  0.00011  0.00011  4.3E-05  4.3E-05  4.3E-05  7.2E-05  7.2E-05  7.2E-05  7.6E-05  7.6E-05  7.8E-05

Cr mg/L  0.10  0.00022 <0.0002  0.00050  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00032  0.00010  0.00260  0.00027  0.00026  0.00018  0.00045  0.00023  0.00027  0.00018  0.00015  0.00014  0.00023  0.00020  0.00024

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.034 <0.02  0.055  0.0047  0.0045  0.0065  0.0046  0.0034  0.0017  0.0051  0.0066  0.0075  0.0065  0.0066  0.0057

Hg mg/L  1.2E-05  2.5E-06 <0.000001  5.0E-06  1.3E-06  1.4E-06  1.7E-06  3.8E-06  2.9E-06  1.9E-06  1.9E-06  1.6E-06  1.7E-06  2.3E-06  1.9E-06  1.7E-06

K mg/L -  0.82  0.53  1.09  0.91  0.94  1.01  0.96  0.69  0.55  0.70  0.84  0.93  0.85  0.81  0.88

Mg mg/L -  2.52  1.18  3.61  3.71  3.90  3.85  2.67  1.69  1.50  2.53  3.51  3.62  3.39  3.26  3.49

Mn mg/L  0.050  0.011  0.004  0.019  0.0017  0.0017  0.0023  0.0020  0.00052  0.00069  0.0012  0.0016  0.0016  0.0016  0.0016  0.0015

Mo mg/L  0.60  0.00086  0.00055  0.00104  0.0012  0.0012  0.0012  0.00079  0.00079  0.00079  0.0012  0.0012  0.0012  0.0010  0.0010  0.0012

Na mg/L -  2.35  1.41  2.99  2.98  3.09  3.20  2.42  1.86  1.64  2.42  2.79  2.83  2.77  2.70  2.89

Ni mg/L  0.052  0.00021 <0.0002  0.00030  0.00034  0.00034  0.00034  0.00022  0.00022  0.00022  0.00019  0.00019  0.00019  0.00020  0.00020  0.00020

P mg/L -  0.034 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00006  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05

Sb mg/L  0.0052  0.017  0.006  0.062  0.012  0.018  0.021  0.038  0.015  0.0054  0.0066  0.0072  0.0086  0.011  0.011  0.017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.67 <0.2  17.5  9.06  9.26  9.36  8.91  3.59  2.46  4.09  5.12  6.70  6.84  7.04  8.76

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00017  0.00017  0.00017  0.00024  0.00024  0.00024  0.00029  0.00029  0.00029  0.00020  0.00020  0.00014

Zn mg/L  0.12 <0.0007 <0.0005  0.00270  0.0014  0.00069  0.00046  0.0012  0.00052  0.00031  0.00045  0.00038  0.0012  0.00059  0.00048  0.00072

TDS mg/L  500  59.4  24.0  96.0  67.8  59.3  68.4  56.1  42.2  54.0  49.7  71.6  64.6  79.1  64.1  61.4

NO3 + NO2 mg/L as N -  0.052 <0.05  0.080  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

Predicted Chemistry at YP-SR-8 - Post-Closure Year 5
Minimum Measured 
Baseline Chemistry 
at YP-SR-8 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

POST‐CLOSURE YEAR 5



YP‐SR‐8: EFSFSR below Garnet and Scout Creeks

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.48  6.60  8.49  7.84  8.23  8.15  8.23  7.69  7.37  7.61  8.00  8.07  7.92  8.23  7.61

Alkalinity mg/L as CaCO3 >20  43.0  20.4  86.8  75.1  73.1  91.4  50.9  37.0  36.1  50.9  68.2  70.1  66.2  82.5  89.4

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.026  0.0014  0.0014  0.00028  0.0067  0.0047  0.0051  0.0027  0.0016  0.0016  0.0017  0.0017  0.0014

As mg/L  0.010  0.028  0.012  0.049  0.018  0.019  0.022  0.030  0.017  0.0099  0.018  0.022  0.024  0.019  0.017  0.019

B mg/L  120  0.026 <0.01  0.050  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Ba mg/L  2.00  0.010  0.006  0.012  0.011  0.011  0.011  0.0061  0.0061  0.0061  0.011  0.011  0.011  0.0095  0.0095  0.0094

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.74  14.7  17.2  17.9  18.2  13.4  8.61  8.15  12.6  16.5  16.6  16.0  15.2  16.8

Cd mg/L  0.00025 0.00003 <0.00002 0.00027  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05

Cl mg/L  230  0.73  0.21  1.17  2.71  2.85  2.67  1.78  0.64  0.27  0.58  1.67  2.09  2.49  2.45  2.29

Co mg/L - 0.00011 0.00004 0.00022  0.00037  0.00037  0.00037  0.00014  0.00014  0.00014  0.00023  0.00023  0.00023  0.00025  0.00025  0.00025

Cr mg/L  0.10  0.00022 <0.0002  0.00050  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013

Cu mg/L  0.0090  0.00032  0.00010  0.00260  0.00027  0.00026  0.00018  0.00044  0.00023  0.00027  0.00018  0.00015  0.00013  0.00022  0.00019  0.00023

F mg/L  2.00  0.29 <0.2  0.40  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27

Fe mg/L  0.30  0.034 <0.02  0.055  0.33  0.32  0.47  0.33  0.24  0.12  0.36  0.47  0.53  0.46  0.47  0.41

Hg mg/L  1.2E-05  2.5E-06 <0.000001  5.0E-06  2.6E-06  2.9E-06  3.5E-06  7.7E-06  5.8E-06  3.8E-06  3.8E-06  3.3E-06  3.4E-06  4.6E-06  3.8E-06  3.4E-06

K mg/L -  0.82  0.53  1.09  1.07  1.10  1.19  1.13  0.82  0.65  0.83  0.99  1.10  1.00  0.96  1.04

Mg mg/L -  2.52  1.18  3.61  4.96  5.20  5.14  3.56  2.25  2.01  3.38  4.69  4.84  4.53  4.35  4.66

Mn mg/L  0.050  0.011  0.004  0.019  0.17  0.17  0.24  0.20  0.053  0.070  0.12  0.16  0.16  0.16  0.16  0.16

Mo mg/L  0.60  0.00086  0.00055  0.00104  0.0017  0.0017  0.0017  0.0011  0.0011  0.0011  0.0017  0.0017  0.0017  0.0015  0.0015  0.0017

Na mg/L -  2.35  1.41  2.99  5.47  5.66  5.86  4.44  3.41  3.01  4.44  5.11  5.19  5.07  4.95  5.31

Ni mg/L  0.052  0.00021 <0.0002  0.00030  0.00038  0.00038  0.00038  0.00026  0.00026  0.00026  0.00022  0.00022  0.00022  0.00023  0.00023  0.00023

P mg/L -  0.034 <0.02  0.043  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021

Pb mg/L  0.0025 0.00002 <0.00002 0.00006  7.9E-06  7.9E-06  7.9E-06  7.9E-06  7.9E-06  7.9E-06  7.9E-06  7.9E-06  7.9E-06  7.9E-06  7.9E-06  7.9E-06

Sb mg/L  0.0052  0.017  0.006  0.062  0.012  0.017  0.020  0.037  0.014  0.0052  0.0064  0.0070  0.0083  0.011  0.010  0.017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.67 <0.2  17.5  10.2  10.5  10.6  10.1  4.06  2.78  4.62  5.79  7.57  7.74  7.96  9.91

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00018  0.00018  0.00018  0.00026  0.00026  0.00026  0.00031  0.00031  0.00031  0.00021  0.00021  0.00015

Zn mg/L  0.12 <0.0007 <0.0005  0.00270  0.0022  0.0011  0.00074  0.0019  0.00084  0.00050  0.00073  0.00061  0.0020  0.00094  0.00078  0.0012

TDS mg/L  500  59.4  24.0  96.0  87.8  76.8  88.5  72.6  54.6  69.8  64.3  92.7  83.7  102  83.0  79.5

NO3 + NO2 mg/L as N -  0.052 <0.05  0.080  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

Predicted Chemistry at YP-SR-8 - Post-Closure Year 10
Minimum Measured 
Baseline Chemistry 
at YP-SR-8 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

POST‐CLOSURE YEAR 10



YP‐SR‐8: EFSFSR below Garnet and Scout Creeks

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.48  6.60  8.49  7.83  8.22  8.14  8.22  7.68  7.37  7.60  7.99  8.07  7.91  8.22  7.60

Alkalinity mg/L as CaCO3 >20  43.0  20.4  86.8  70.1  68.2  85.3  47.5  34.6  33.7  47.5  63.6  65.5  61.8  77.0  83.5

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.026  0.0012  0.0012  0.00025  0.0061  0.0042  0.0046  0.0024  0.0014  0.0014  0.0015  0.0015  0.0012

As mg/L  0.010  0.028  0.012  0.049  0.015  0.016  0.019  0.026  0.014  0.0083  0.015  0.019  0.020  0.016  0.014  0.016

B mg/L  120  0.026 <0.01  0.050  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Ba mg/L  2.00  0.010  0.006  0.012  0.010  0.010  0.010  0.0058  0.0058  0.0058  0.010  0.010  0.010  0.0091  0.0091  0.0090

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.74  14.7  16.5  17.2  17.5  12.8  8.27  7.83  12.1  15.9  16.0  15.3  14.6  16.1

Cd mg/L  0.00025 0.00003 <0.00002 0.00027  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

Cl mg/L  230  0.73  0.21  1.17  1.80  1.90  1.78  1.18  0.42  0.18  0.39  1.11  1.39  1.66  1.63  1.52

Co mg/L - 0.00011 0.00004 0.00022  0.00026  0.00026  0.00026  0.00010  0.00010  0.00010  0.00017  0.00017  0.00017  0.00018  0.00018  0.00018

Cr mg/L  0.10  0.00022 <0.0002  0.00050  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012

Cu mg/L  0.0090  0.00032  0.00010  0.00260  0.00027  0.00026  0.00018  0.00044  0.00023  0.00027  0.00018  0.00015  0.00013  0.00022  0.00019  0.00023

F mg/L  2.00  0.29 <0.2  0.40  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27

Fe mg/L  0.30  0.034 <0.02  0.055  0.21  0.20  0.29  0.20  0.15  0.076  0.22  0.29  0.33  0.29  0.29  0.25

Hg mg/L  1.2E-05  2.5E-06 <0.000001  5.0E-06  2.2E-06  2.4E-06  2.9E-06  6.4E-06  4.8E-06  3.1E-06  3.1E-06  2.7E-06  2.8E-06  3.8E-06  3.1E-06  2.8E-06

K mg/L -  0.82  0.53  1.09  1.01  1.05  1.13  1.07  0.77  0.62  0.78  0.94  1.04  0.95  0.91  0.98

Mg mg/L -  2.52  1.18  3.61  4.41  4.62  4.57  3.16  2.00  1.78  3.00  4.16  4.30  4.03  3.87  4.14

Mn mg/L  0.050  0.011  0.004  0.019  0.21  0.21  0.28  0.24  0.064  0.085  0.15  0.20  0.20  0.20  0.20  0.19

Mo mg/L  0.60  0.00086  0.00055  0.00104  0.0015  0.0015  0.0015  0.0010  0.0010  0.0010  0.0015  0.0015  0.0015  0.0013  0.0013  0.0015

Na mg/L -  2.35  1.41  2.99  4.51  4.67  4.83  3.66  2.81  2.48  3.66  4.21  4.28  4.18  4.08  4.38

Ni mg/L  0.052  0.00021 <0.0002  0.00030  0.00036  0.00036  0.00036  0.00024  0.00024  0.00024  0.00020  0.00020  0.00020  0.00021  0.00021  0.00021

P mg/L -  0.034 <0.02  0.043  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020

Pb mg/L  0.0025 0.00002 <0.00002 0.00006  7.0E-06  7.0E-06  7.0E-06  7.0E-06  7.0E-06  7.0E-06  7.0E-06  7.0E-06  7.0E-06  7.0E-06  7.0E-06  7.0E-06

Sb mg/L  0.0052  0.017  0.006  0.062  0.012  0.017  0.020  0.037  0.014  0.0052  0.0065  0.0070  0.0083  0.011  0.010  0.017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.67 <0.2  17.5  10.0  10.3  10.4  9.88  3.98  2.73  4.53  5.67  7.42  7.58  7.80  9.71

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00017  0.00017  0.00017  0.00025  0.00025  0.00025  0.00030  0.00030  0.00030  0.00020  0.00020  0.00015

Zn mg/L  0.12 <0.0007 <0.0005  0.00270  0.0018  0.00092  0.00061  0.0016  0.00070  0.00041  0.00061  0.00051  0.0016  0.00078  0.00064  0.00096

TDS mg/L  500  59.4  24.0  96.0  81.0  70.8  81.6  66.9  50.4  64.4  59.3  85.4  77.1  94.4  76.5  73.3

NO3 + NO2 mg/L as N -  0.052 <0.05  0.080  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

Predicted Chemistry at YP-SR-8 - Post-Closure Year 15
Minimum Measured 
Baseline Chemistry 
at YP-SR-8 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

POST‐CLOSURE YEAR 15



YP‐SR‐8: EFSFSR below Garnet and Scout Creeks

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.48  6.60  8.49  7.82  8.21  8.13  8.21  7.67  7.36  7.59  7.98  8.05  7.90  8.21  7.59

Alkalinity mg/L as CaCO3 >20  43.0  20.4  86.8  68.3  66.5  83.1  46.3  33.7  32.8  46.3  62.0  63.8  60.2  75.0  81.3

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.026  0.0012  0.0012  0.00025  0.0060  0.0042  0.0045  0.0024  0.0014  0.0014  0.0015  0.0015  0.0012

As mg/L  0.010  0.028  0.012  0.049  0.014  0.015  0.018  0.024  0.013  0.0078  0.014  0.018  0.019  0.015  0.013  0.015

B mg/L  120  0.026 <0.01  0.050  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027

Ba mg/L  2.00  0.010  0.006  0.012  0.010  0.010  0.010  0.0058  0.0058  0.0058  0.010  0.010  0.010  0.0091  0.0091  0.0090

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.74  14.7  16.3  16.9  17.2  12.6  8.13  7.70  11.9  15.6  15.7  15.1  14.3  15.8

Cd mg/L  0.00025 0.00003 <0.00002 0.00027  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

Cl mg/L  230  0.73  0.21  1.17  1.49  1.56  1.47  0.97  0.35  0.15  0.32  0.91  1.15  1.37  1.35  1.26

Co mg/L - 0.00011 0.00004 0.00022  0.00023  0.00023  0.00023  8.8E-05  8.8E-05  8.8E-05  0.00015  0.00015  0.00015  0.00016  0.00016  0.00016

Cr mg/L  0.10  0.00022 <0.0002  0.00050  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012

Cu mg/L  0.0090  0.00032  0.00010  0.00260  0.00026  0.00025  0.00018  0.00044  0.00022  0.00026  0.00018  0.00015  0.00013  0.00022  0.00019  0.00023

F mg/L  2.00  0.29 <0.2  0.40  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27

Fe mg/L  0.30  0.034 <0.02  0.055  0.16  0.16  0.23  0.16  0.12  0.059  0.18  0.23  0.26  0.22  0.23  0.20

Hg mg/L  1.2E-05  2.5E-06 <0.000001  5.0E-06  2.0E-06  2.2E-06  2.6E-06  5.9E-06  4.4E-06  2.9E-06  2.9E-06  2.5E-06  2.6E-06  3.5E-06  2.9E-06  2.6E-06

K mg/L -  0.82  0.53  1.09  0.99  1.02  1.10  1.05  0.76  0.60  0.77  0.92  1.02  0.93  0.89  0.96

Mg mg/L -  2.52  1.18  3.61  4.22  4.43  4.37  3.03  1.92  1.71  2.87  3.99  4.11  3.86  3.70  3.96

Mn mg/L  0.050  0.011  0.004  0.019  0.21  0.21  0.29  0.25  0.065  0.086  0.15  0.20  0.20  0.20  0.20  0.19

Mo mg/L  0.60  0.00086  0.00055  0.00104  0.0015  0.0015  0.0015  0.00098  0.00098  0.00098  0.0015  0.0015  0.0015  0.0013  0.0013  0.0014

Na mg/L -  2.35  1.41  2.99  4.16  4.31  4.46  3.38  2.59  2.29  3.38  3.89  3.95  3.86  3.77  4.04

Ni mg/L  0.052  0.00021 <0.0002  0.00030  0.00035  0.00035  0.00035  0.00023  0.00023  0.00023  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020

P mg/L -  0.034 <0.02  0.043  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020

Pb mg/L  0.0025 0.00002 <0.00002 0.00006  7.0E-06  7.0E-06  7.0E-06  7.0E-06  7.0E-06  7.0E-06  7.0E-06  7.0E-06  7.0E-06  7.0E-06  7.0E-06  7.0E-06

Sb mg/L  0.0052  0.017  0.006  0.062  0.012  0.017  0.020  0.037  0.014  0.0053  0.0065  0.0070  0.0084  0.011  0.011  0.017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.67 <0.2  17.5  9.92  10.1  10.2  9.76  3.93  2.70  4.47  5.61  7.33  7.49  7.71  9.59

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00017  0.00017  0.00017  0.00025  0.00025  0.00025  0.00029  0.00029  0.00029  0.00020  0.00020  0.00014

Zn mg/L  0.12 <0.0007 <0.0005  0.00270  0.0017  0.00087  0.00058  0.0015  0.00066  0.00039  0.00057  0.00048  0.0015  0.00074  0.00061  0.00090

TDS mg/L  500  59.4  24.0  96.0  78.5  68.6  79.1  64.9  48.8  62.4  57.5  82.8  74.8  91.4  74.1  71.1

NO3 + NO2 mg/L as N -  0.052 <0.05  0.080  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

Predicted Chemistry at YP-SR-8 - Post-Closure Year 20
Minimum Measured 
Baseline Chemistry 
at YP-SR-8 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

POST‐CLOSURE YEAR 20



YP‐SR‐8: EFSFSR below Garnet and Scout Creeks

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.48  6.60  8.49  7.81  8.20  8.12  8.20  7.66  7.35  7.58  7.97  8.05  7.89  8.20  7.58

Alkalinity mg/L as CaCO3 >20  43.0  20.4  86.8  65.6  63.9  79.8  44.4  32.4  31.5  44.4  59.5  61.3  57.8  72.1  78.1

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.026  0.0012  0.0012  0.00025  0.0060  0.0042  0.0045  0.0024  0.0014  0.0014  0.0015  0.0015  0.0012

As mg/L  0.010  0.028  0.012  0.049  0.013  0.014  0.016  0.022  0.012  0.0070  0.013  0.016  0.017  0.013  0.012  0.014

B mg/L  120  0.026 <0.01  0.050  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027

Ba mg/L  2.00  0.010  0.006  0.012  0.0099  0.0099  0.0099  0.0056  0.0056  0.0056  0.0098  0.0098  0.0098  0.0088  0.0088  0.0087

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.74  14.7  15.7  16.3  16.6  12.2  7.84  7.43  11.4  15.1  15.2  14.5  13.8  15.3

Cd mg/L  0.00025 0.00003 <0.00002 0.00027  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

Cl mg/L  230  0.73  0.21  1.17  1.19  1.25  1.17  0.78  0.28  0.12  0.25  0.73  0.92  1.09  1.08  1.00

Co mg/L - 0.00011 0.00004 0.00022  0.00020  0.00020  0.00020  7.5E-05  7.5E-05  7.5E-05  0.00012  0.00012  0.00012  0.00013  0.00013  0.00013

Cr mg/L  0.10  0.00022 <0.0002  0.00050  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012

Cu mg/L  0.0090  0.00032  0.00010  0.00260  0.00026  0.00025  0.00017  0.00043  0.00022  0.00026  0.00017  0.00014  0.00013  0.00022  0.00019  0.00022

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.034 <0.02  0.055  0.12  0.12  0.17  0.12  0.089  0.046  0.13  0.17  0.20  0.17  0.18  0.15

Hg mg/L  1.2E-05  2.5E-06 <0.000001  5.0E-06  1.8E-06  2.0E-06  2.4E-06  5.3E-06  4.0E-06  2.6E-06  2.6E-06  2.3E-06  2.4E-06  3.2E-06  2.6E-06  2.4E-06

K mg/L -  0.82  0.53  1.09  0.96  0.99  1.07  1.01  0.73  0.58  0.74  0.89  0.98  0.89  0.86  0.93

Mg mg/L -  2.52  1.18  3.61  3.98  4.18  4.13  2.86  1.81  1.61  2.71  3.76  3.88  3.64  3.49  3.74

Mn mg/L  0.050  0.011  0.004  0.019  0.17  0.17  0.24  0.20  0.053  0.071  0.12  0.16  0.16  0.17  0.17  0.16

Mo mg/L  0.60  0.00086  0.00055  0.00104  0.0014  0.0014  0.0014  0.00092  0.00092  0.00092  0.0014  0.0014  0.0014  0.0012  0.0012  0.0014

Na mg/L -  2.35  1.41  2.99  3.77  3.90  4.04  3.06  2.35  2.07  3.06  3.52  3.58  3.49  3.41  3.66

Ni mg/L  0.052  0.00021 <0.0002  0.00030  0.00030  0.00030  0.00030  0.00020  0.00020  0.00020  0.00017  0.00017  0.00017  0.00018  0.00018  0.00018

P mg/L -  0.034 <0.02  0.043  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020

Pb mg/L  0.0025 0.00002 <0.00002 0.00006  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06

Sb mg/L  0.0052  0.017  0.006  0.062  0.012  0.017  0.020  0.036  0.014  0.0052  0.0063  0.0069  0.0082  0.010  0.010  0.016

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.67 <0.2  17.5  9.48  9.69  9.79  9.33  3.76  2.58  4.28  5.36  7.01  7.16  7.37  9.17

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00017  0.00017  0.00017  0.00024  0.00024  0.00024  0.00029  0.00029  0.00029  0.00020  0.00020  0.00014

Zn mg/L  0.12 <0.0007 <0.0005  0.00270  0.0015  0.00075  0.00050  0.0013  0.00057  0.00034  0.00050  0.00041  0.0013  0.00064  0.00053  0.00079

TDS mg/L  500  59.4  24.0  96.0  74.8  65.4  75.4  61.9  46.5  59.5  54.8  78.9  71.3  87.2  70.7  67.7

NO3 + NO2 mg/L as N -  0.052 <0.05  0.080  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

Predicted Chemistry at YP-SR-8 - Post-Closure Year 30
Minimum Measured 
Baseline Chemistry 
at YP-SR-8 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

POST‐CLOSURE YEAR 30



YP‐SR‐8: EFSFSR below Garnet and Scout Creeks

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.48  6.60  8.49  7.81  8.20  8.12  8.20  7.66  7.35  7.58  7.97  8.04  7.89  8.20  7.58

Alkalinity mg/L as CaCO3 >20  43.0  20.4  86.8  64.8  63.1  78.9  43.9  32.0  31.1  43.9  58.9  60.6  57.2  71.2  77.2

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.026  0.0012  0.0012  0.00025  0.0060  0.0042  0.0045  0.0024  0.0014  0.0014  0.0015  0.0015  0.0012

As mg/L  0.010  0.028  0.012  0.049  0.013  0.013  0.015  0.021  0.011  0.0068  0.012  0.016  0.016  0.013  0.012  0.013

B mg/L  120  0.026 <0.01  0.050  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027

Ba mg/L  2.00  0.010  0.006  0.012  0.0098  0.0098  0.0098  0.0056  0.0056  0.0056  0.0097  0.0097  0.0097  0.0087  0.0087  0.0087

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.74  14.7  15.5  16.1  16.4  12.0  7.76  7.35  11.3  14.9  15.0  14.4  13.7  15.1

Cd mg/L  0.00025 0.00003 <0.00002 0.00027  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

Cl mg/L  230  0.73  0.21  1.17  1.11  1.17  1.10  0.73  0.26  0.11  0.24  0.68  0.86  1.02  1.01  0.94

Co mg/L - 0.00011 0.00004 0.00022  0.00019  0.00019  0.00019  7.1E-05  7.1E-05  7.1E-05  0.00012  0.00012  0.00012  0.00013  0.00013  0.00013

Cr mg/L  0.10  0.00022 <0.0002  0.00050  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012

Cu mg/L  0.0090  0.00032  0.00010  0.00260  0.00025  0.00025  0.00017  0.00043  0.00022  0.00025  0.00017  0.00014  0.00013  0.00021  0.00019  0.00022

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.034 <0.02  0.055  0.11  0.11  0.16  0.11  0.082  0.042  0.12  0.16  0.18  0.16  0.16  0.14

Hg mg/L  1.2E-05  2.5E-06 <0.000001  5.0E-06  1.8E-06  2.0E-06  2.3E-06  5.2E-06  3.9E-06  2.6E-06  2.5E-06  2.2E-06  2.3E-06  3.1E-06  2.5E-06  2.3E-06

K mg/L -  0.82  0.53  1.09  0.95  0.98  1.06  1.00  0.72  0.58  0.73  0.88  0.97  0.89  0.85  0.92

Mg mg/L -  2.52  1.18  3.61  3.92  4.11  4.07  2.81  1.78  1.59  2.67  3.70  3.82  3.58  3.44  3.68

Mn mg/L  0.050  0.011  0.004  0.019  0.16  0.16  0.22  0.19  0.050  0.066  0.11  0.15  0.15  0.15  0.15  0.15

Mo mg/L  0.60  0.00086  0.00055  0.00104  0.0014  0.0014  0.0014  0.00091  0.00091  0.00091  0.0014  0.0014  0.0014  0.0012  0.0012  0.0013

Na mg/L -  2.35  1.41  2.99  3.66  3.80  3.93  2.97  2.28  2.02  2.97  3.43  3.48  3.40  3.32  3.56

Ni mg/L  0.052  0.00021 <0.0002  0.00030  0.00029  0.00029  0.00029  0.00019  0.00019  0.00019  0.00016  0.00016  0.00016  0.00017  0.00017  0.00017

P mg/L -  0.034 <0.02  0.043  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020

Pb mg/L  0.0025 0.00002 <0.00002 0.00006  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06

Sb mg/L  0.0052  0.017  0.006  0.062  0.012  0.017  0.020  0.036  0.014  0.0051  0.0063  0.0068  0.0082  0.010  0.010  0.016

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.67 <0.2  17.5  9.38  9.58  9.69  9.23  3.72  2.55  4.23  5.30  6.93  7.09  7.29  9.07

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00017  0.00017  0.00017  0.00024  0.00024  0.00024  0.00029  0.00029  0.00029  0.00020  0.00020  0.00014

Zn mg/L  0.12 <0.0007 <0.0005  0.00270  0.0014  0.00073  0.00049  0.0013  0.00055  0.00033  0.00048  0.00040  0.0013  0.00062  0.00051  0.00076

TDS mg/L  500  59.4  24.0  96.0  73.8  64.5  74.4  61.0  45.9  58.7  54.1  77.9  70.3  86.0  69.8  66.9

NO3 + NO2 mg/L as N -  0.052 <0.05  0.080  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

Predicted Chemistry at YP-SR-8 - Post-Closure Year 50
Minimum Measured 
Baseline Chemistry 
at YP-SR-8 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

POST‐CLOSURE YEAR 50



YP‐SR‐8: EFSFSR below Garnet and Scout Creeks

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.48  6.60  8.49  7.81  8.20  8.12  8.20  7.66  7.35  7.58  7.97  8.05  7.89  8.20  7.58

Alkalinity mg/L as CaCO3 >20  43.0  20.4  86.8  65.9  64.2  80.2  44.6  32.5  31.6  44.6  59.8  61.6  58.1  72.4  78.5

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.026  0.0012  0.0012  0.00025  0.0060  0.0042  0.0045  0.0024  0.0014  0.0014  0.0015  0.0015  0.0012

As mg/L  0.010  0.028  0.012  0.049  0.013  0.014  0.016  0.022  0.012  0.0071  0.013  0.016  0.017  0.013  0.012  0.014

B mg/L  120  0.026 <0.01  0.050  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027

Ba mg/L  2.00  0.010  0.006  0.012  0.0100  0.0100  0.0100  0.0057  0.0057  0.0057  0.0098  0.0098  0.0098  0.0089  0.0089  0.0088

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.74  14.7  15.8  16.4  16.7  12.2  7.88  7.46  11.5  15.1  15.2  14.6  13.9  15.3

Cd mg/L  0.00025 0.00003 <0.00002 0.00027  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

Cl mg/L  230  0.73  0.21  1.17  1.20  1.27  1.19  0.79  0.28  0.12  0.26  0.74  0.93  1.11  1.09  1.02

Co mg/L - 0.00011 0.00004 0.00022  0.00020  0.00020  0.00020  7.6E-05  7.6E-05  7.6E-05  0.00013  0.00013  0.00013  0.00013  0.00013  0.00014

Cr mg/L  0.10  0.00022 <0.0002  0.00050  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012

Cu mg/L  0.0090  0.00032  0.00010  0.00260  0.00026  0.00025  0.00017  0.00043  0.00022  0.00026  0.00017  0.00014  0.00013  0.00022  0.00019  0.00022

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.034 <0.02  0.055  0.13  0.12  0.17  0.12  0.090  0.046  0.14  0.18  0.20  0.17  0.18  0.15

Hg mg/L  1.2E-05  2.5E-06 <0.000001  5.0E-06  1.8E-06  2.0E-06  2.4E-06  5.4E-06  4.1E-06  2.7E-06  2.6E-06  2.3E-06  2.4E-06  3.2E-06  2.6E-06  2.4E-06

K mg/L -  0.82  0.53  1.09  0.96  0.99  1.07  1.02  0.73  0.59  0.74  0.89  0.98  0.90  0.86  0.93

Mg mg/L -  2.52  1.18  3.61  4.00  4.20  4.15  2.87  1.82  1.62  2.73  3.78  3.91  3.66  3.51  3.76

Mn mg/L  0.050  0.011  0.004  0.019  0.18  0.18  0.25  0.21  0.055  0.074  0.13  0.17  0.17  0.17  0.17  0.16

Mo mg/L  0.60  0.00086  0.00055  0.00104  0.0014  0.0014  0.0014  0.00093  0.00093  0.00093  0.0014  0.0014  0.0014  0.0012  0.0012  0.0014

Na mg/L -  2.35  1.41  2.99  3.80  3.94  4.08  3.09  2.37  2.09  3.09  3.55  3.61  3.53  3.44  3.69

Ni mg/L  0.052  0.00021 <0.0002  0.00030  0.00031  0.00031  0.00031  0.00020  0.00020  0.00020  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018

P mg/L -  0.034 <0.02  0.043  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020

Pb mg/L  0.0025 0.00002 <0.00002 0.00006  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06

Sb mg/L  0.0052  0.017  0.006  0.062  0.012  0.017  0.020  0.037  0.014  0.0052  0.0064  0.0069  0.0082  0.010  0.010  0.016

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.67 <0.2  17.5  9.56  9.77  9.88  9.41  3.79  2.60  4.31  5.41  7.07  7.23  7.43  9.25

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00017  0.00017  0.00017  0.00024  0.00024  0.00024  0.00029  0.00029  0.00029  0.00020  0.00020  0.00014

Zn mg/L  0.12 <0.0007 <0.0005  0.00270  0.0015  0.00077  0.00052  0.0013  0.00059  0.00035  0.00051  0.00043  0.0014  0.00066  0.00054  0.00081

TDS mg/L  500  59.4  24.0  96.0  75.2  65.7  75.8  62.2  46.8  59.8  55.1  79.4  71.7  87.6  71.1  68.1

NO3 + NO2 mg/L as N -  0.052 <0.05  0.080  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

Predicted Chemistry at YP-SR-8 - Post-Closure Year 75
Minimum Measured 
Baseline Chemistry 
at YP-SR-8 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

POST‐CLOSURE YEAR 75



YP‐SR‐8: EFSFSR below Garnet and Scout Creeks

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.48  6.60  8.49  7.81  8.20  8.12  8.20  7.66  7.35  7.58  7.97  8.05  7.89  8.20  7.58

Alkalinity mg/L as CaCO3 >20  43.0  20.4  86.8  66.2  64.4  80.5  44.8  32.6  31.8  44.8  60.1  61.8  58.3  72.7  78.8

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.010  0.003  0.026  0.0012  0.0012  0.00025  0.0060  0.0042  0.0045  0.0024  0.0014  0.0014  0.0015  0.0015  0.0012

As mg/L  0.010  0.028  0.012  0.049  0.013  0.014  0.016  0.022  0.012  0.0072  0.013  0.016  0.017  0.014  0.012  0.014

B mg/L  120  0.026 <0.01  0.050  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027

Ba mg/L  2.00  0.010  0.006  0.012  0.010  0.010  0.010  0.0057  0.0057  0.0057  0.0099  0.0099  0.0099  0.0089  0.0089  0.0088

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.74  14.7  15.8  16.4  16.8  12.3  7.91  7.49  11.6  15.2  15.3  14.7  13.9  15.4

Cd mg/L  0.00025 0.00003 <0.00002 0.00027  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

Cl mg/L  230  0.73  0.21  1.17  1.23  1.30  1.22  0.81  0.29  0.12  0.26  0.76  0.95  1.13  1.12  1.04

Co mg/L - 0.00011 0.00004 0.00022  0.00020  0.00020  0.00020  7.7E-05  7.7E-05  7.7E-05  0.00013  0.00013  0.00013  0.00014  0.00014  0.00014

Cr mg/L  0.10  0.00022 <0.0002  0.00050  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012

Cu mg/L  0.0090  0.00032  0.00010  0.00260  0.00026  0.00025  0.00017  0.00043  0.00022  0.00026  0.00017  0.00014  0.00013  0.00022  0.00019  0.00022

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.034 <0.02  0.055  0.13  0.12  0.18  0.13  0.092  0.047  0.14  0.18  0.21  0.18  0.18  0.16

Hg mg/L  1.2E-05  2.5E-06 <0.000001  5.0E-06  1.8E-06  2.0E-06  2.4E-06  5.4E-06  4.1E-06  2.7E-06  2.6E-06  2.3E-06  2.4E-06  3.2E-06  2.6E-06  2.4E-06

K mg/L -  0.82  0.53  1.09  0.96  1.00  1.07  1.02  0.74  0.59  0.75  0.89  0.99  0.90  0.86  0.93

Mg mg/L -  2.52  1.18  3.61  4.03  4.23  4.18  2.89  1.83  1.63  2.74  3.81  3.93  3.68  3.53  3.78

Mn mg/L  0.050  0.011  0.004  0.019  0.19  0.19  0.25  0.22  0.057  0.076  0.13  0.17  0.17  0.18  0.18  0.17

Mo mg/L  0.60  0.00086  0.00055  0.00104  0.0014  0.0014  0.0014  0.00093  0.00093  0.00093  0.0014  0.0014  0.0014  0.0012  0.0012  0.0014

Na mg/L -  2.35  1.41  2.99  3.84  3.98  4.12  3.12  2.39  2.11  3.12  3.59  3.65  3.56  3.48  3.73

Ni mg/L  0.052  0.00021 <0.0002  0.00030  0.00031  0.00031  0.00031  0.00021  0.00021  0.00021  0.00018  0.00018  0.00018  0.00019  0.00019  0.00019

P mg/L -  0.034 <0.02  0.043  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020

Pb mg/L  0.0025 0.00002 <0.00002 0.00006  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06  6.9E-06

Sb mg/L  0.0052  0.017  0.006  0.062  0.012  0.017  0.020  0.037  0.014  0.0052  0.0064  0.0069  0.0083  0.011  0.010  0.017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.67 <0.2  17.5  9.61  9.82  9.93  9.46  3.81  2.61  4.34  5.43  7.11  7.26  7.47  9.30

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00017  0.00017  0.00017  0.00024  0.00024  0.00024  0.00029  0.00029  0.00029  0.00020  0.00020  0.00014

Zn mg/L  0.12 <0.0007 <0.0005  0.00270  0.0015  0.00079  0.00052  0.0014  0.00060  0.00035  0.00052  0.00043  0.0014  0.00067  0.00055  0.00082

TDS mg/L  500  59.4  24.0  96.0  75.6  66.1  76.2  62.5  47.0  60.1  55.3  79.8  72.0  88.1  71.4  68.4

NO3 + NO2 mg/L as N -  0.052 <0.05  0.080  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057

Indicates value is greater than the strictest potentially applicable surface water quality standard

All values are for dissolved fraction unless otherwise noted

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

Predicted Chemistry at YP-SR-8 - Post-Closure Year 100
Minimum Measured 
Baseline Chemistry 
at YP-SR-8 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-8 (HDR, 2017)

POST‐CLOSURE YEAR 100



YP‐T‐11: Fiddle Creek below Fiddle DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.19  6.30  7.87  7.48  7.55  7.77  7.84  6.98  6.83  7.19  7.27  7.55  7.27  7.63  7.48

Alkalinity mg/L as CaCO3 >20  25.3  9.40  66.1  46.5  42.0  41.2  26.8  20.0  15.4  28.3  37.7  40.7  39.2  39.4  37.7

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.017  0.004  0.046  0.0086  0.0086  0.033  0.026  0.020  0.019  0.0098  0.0058  0.0058  0.0061  0.0061  0.0063

As mg/L  0.010  0.002  0.001  0.003  0.0019  0.0017  0.0019  0.0018  0.0022  0.00064  0.0012  0.0020  0.0023  0.0016  0.0015  0.0020

B mg/L  120  0.027 <0.02  0.050  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027

Ba mg/L  2.00  0.012  0.007  0.016  0.018  0.018  0.018  0.011  0.0099  0.0099  0.018  0.018  0.018  0.016  0.016  0.014

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  5.6  2.50  7.97  8.96  9.13  9.52  6.27  4.26  3.64  6.05  8.68  9.13  8.40  8.46  8.23

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.39 <0.2  0.89  0.38  0.46  0.38  0.38  0.38  0.38  0.38  0.45  0.38  0.38  0.49  0.53

Co mg/L - 0.00002 <0.00002 0.00004  2.5E-05  2.5E-05  2.5E-05  1.4E-05  2.5E-05  2.5E-05  1.6E-05  1.6E-05  1.6E-05  1.9E-05  1.9E-05  1.4E-05

Cr mg/L  0.10  0.00026 <0.0002  0.00200  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026

Cu mg/L  0.0090  0.00021 <0.0001  0.00060  0.00023  0.00021  0.00028  0.00018  0.00027  0.00018  9.3E-05  0.00017  0.00011  0.00032  0.00020  0.00012

F mg/L  2.00  0.28 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.023 <0.01  0.043  0.0098  0.019  0.041  0.045  0.020  0.026  0.015  0.0098  0.0098  0.0098  0.0098  0.0098

Hg mg/L  1.2E-05  1.9E-06  8.0E-07  4.2E-06  9.1E-07  1.1E-06  6.9E-07  2.5E-06  2.5E-06  2.0E-06  1.4E-06  8.3E-07  6.2E-07  1.6E-06  8.1E-07  9.6E-07

K mg/L -  0.55  0.32  0.72  0.65  0.67  0.70  0.67  0.52  0.41  0.51  0.66  0.71  0.63  0.66  0.57

Mg mg/L -  0.73  0.31  1.04  1.16  1.24  1.28  0.85  0.58  0.45  0.78  1.09  1.21  1.04  1.08  1.10

Mn mg/L  0.050  0.002  0.001  0.005  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019

Mo mg/L  0.60  0.00011 <0.00005  0.00016  0.00017  0.00017  0.00017  9.7E-05  9.4E-05  9.4E-05  0.00016  0.00016  0.00016  0.00015  0.00015  0.00013

Na mg/L -  2.20  1.31  2.97  3.06  3.19  3.19  2.31  1.87  1.67  2.44  3.02  3.13  2.80  2.95  2.82

Ni mg/L  0.052  0.00021 <0.0002  0.00038  0.00026  0.00026  0.00026  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00024  0.00024  0.00020

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0006  0.0002  0.0011  0.00058  0.00069  0.00071  0.00087  0.00069  0.00029  0.00034  0.00053  0.00062  0.00052  0.00046  0.00057

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  1.70  0.67  2.53  2.91  2.82  2.99  2.23  1.46  0.94  1.43  2.37  2.52  2.21  2.48  2.65

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Zn mg/L  0.12  0.00061 <0.0005  0.00170  0.00082  0.00047  0.00074  0.00039  0.00069  0.00058  0.00039  0.00058  0.0012  0.00090  0.00049  0.00058

TDS mg/L  500  36.5  8.00  59.0  43.1  44.9  45.3  40.5  32.5  35.8  33.2  38.7  52.6  43.8  33.9  31.8

NO3 + NO2 mg/L as N -  0.053 <0.05  0.082  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 1

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

Predicted Chemistry at YP-T-11 - Operational Year 1

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-11 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

11 (HDR, 2017)



YP‐T‐11: Fiddle Creek below Fiddle DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.19  6.30  7.87  7.48  7.55  7.77  7.84  6.98  6.83  7.19  7.27  7.55  7.27  7.63  7.48

Alkalinity mg/L as CaCO3 >20  25.3  9.40  66.1  46.5  42.0  41.2  26.8  20.0  15.4  28.3  37.7  40.7  39.2  39.4  37.7

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.017  0.004  0.046  0.0086  0.0086  0.033  0.026  0.020  0.019  0.0098  0.0058  0.0058  0.0061  0.0061  0.0063

As mg/L  0.010  0.002  0.001  0.003  0.0019  0.0017  0.0019  0.0018  0.0022  0.00064  0.0012  0.0020  0.0023  0.0016  0.0015  0.0020

B mg/L  120  0.027 <0.02  0.050  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027

Ba mg/L  2.00  0.012  0.007  0.016  0.018  0.018  0.018  0.011  0.0099  0.0099  0.018  0.018  0.018  0.016  0.016  0.014

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  5.6  2.50  7.97  8.96  9.13  9.52  6.27  4.26  3.64  6.05  8.68  9.13  8.40  8.46  8.23

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.39 <0.2  0.89  0.38  0.46  0.38  0.38  0.38  0.38  0.38  0.45  0.38  0.38  0.49  0.53

Co mg/L - 0.00002 <0.00002 0.00004  2.5E-05  2.5E-05  2.5E-05  1.4E-05  2.5E-05  2.5E-05  1.6E-05  1.6E-05  1.6E-05  1.9E-05  1.9E-05  1.4E-05

Cr mg/L  0.10  0.00026 <0.0002  0.00200  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026

Cu mg/L  0.0090  0.00021 <0.0001  0.00060  0.00023  0.00021  0.00028  0.00018  0.00027  0.00018  9.3E-05  0.00017  0.00011  0.00032  0.00020  0.00012

F mg/L  2.00  0.28 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.023 <0.01  0.043  0.0098  0.019  0.041  0.045  0.020  0.026  0.015  0.0098  0.0098  0.0098  0.0098  0.0098

Hg mg/L  1.2E-05  1.9E-06  8.0E-07  4.2E-06  9.1E-07  1.1E-06  6.9E-07  2.5E-06  2.5E-06  2.0E-06  1.4E-06  8.3E-07  6.2E-07  1.6E-06  8.1E-07  9.6E-07

K mg/L -  0.55  0.32  0.72  0.65  0.67  0.70  0.67  0.52  0.41  0.51  0.66  0.71  0.63  0.66  0.57

Mg mg/L -  0.73  0.31  1.04  1.16  1.24  1.28  0.85  0.58  0.45  0.78  1.09  1.21  1.04  1.08  1.10

Mn mg/L  0.050  0.002  0.001  0.005  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019

Mo mg/L  0.60  0.00011 <0.00005  0.00016  0.00017  0.00017  0.00017  9.7E-05  9.4E-05  9.4E-05  0.00016  0.00016  0.00016  0.00015  0.00015  0.00013

Na mg/L -  2.20  1.31  2.97  3.06  3.19  3.19  2.31  1.87  1.67  2.44  3.02  3.13  2.80  2.95  2.82

Ni mg/L  0.052  0.00021 <0.0002  0.00038  0.00026  0.00026  0.00026  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00024  0.00024  0.00020

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0006  0.0002  0.0011  0.00058  0.00069  0.00071  0.00087  0.00069  0.00029  0.00034  0.00053  0.00062  0.00052  0.00046  0.00057

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  1.70  0.67  2.53  2.91  2.82  2.99  2.23  1.46  0.94  1.43  2.37  2.52  2.21  2.48  2.65

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Zn mg/L  0.12  0.00061 <0.0005  0.00170  0.00082  0.00047  0.00074  0.00039  0.00069  0.00058  0.00039  0.00058  0.0012  0.00090  0.00049  0.00058

TDS mg/L  500  36.5  8.00  59.0  43.1  44.9  45.3  40.5  32.5  35.8  33.2  38.7  52.6  43.8  33.9  31.8

NO3 + NO2 mg/L as N -  0.053 <0.05  0.082  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 2

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

Predicted Chemistry at YP-T-11 - Operational Year 2

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-11 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

11 (HDR, 2017)



YP‐T‐11: Fiddle Creek below Fiddle DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.19  6.30  7.87  7.48  7.55  7.77  7.84  6.98  6.83  7.19  7.27  7.55  7.27  7.63  7.48

Alkalinity mg/L as CaCO3 >20  25.3  9.40  66.1  46.5  42.0  41.2  26.8  20.0  15.4  28.3  37.7  40.7  39.2  39.4  37.7

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.017  0.004  0.046  0.0086  0.0086  0.033  0.026  0.020  0.019  0.0098  0.0058  0.0058  0.0061  0.0061  0.0063

As mg/L  0.010  0.002  0.001  0.003  0.0019  0.0017  0.0019  0.0018  0.0022  0.00064  0.0012  0.0020  0.0023  0.0016  0.0015  0.0020

B mg/L  120  0.027 <0.02  0.050  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027

Ba mg/L  2.00  0.012  0.007  0.016  0.018  0.018  0.018  0.011  0.0099  0.0099  0.018  0.018  0.018  0.016  0.016  0.014

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  5.6  2.50  7.97  8.96  9.13  9.52  6.27  4.26  3.64  6.05  8.68  9.13  8.40  8.46  8.23

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.39 <0.2  0.89  0.38  0.46  0.38  0.38  0.38  0.38  0.38  0.45  0.38  0.38  0.49  0.53

Co mg/L - 0.00002 <0.00002 0.00004  2.5E-05  2.5E-05  2.5E-05  1.4E-05  2.5E-05  2.5E-05  1.6E-05  1.6E-05  1.6E-05  1.9E-05  1.9E-05  1.4E-05

Cr mg/L  0.10  0.00026 <0.0002  0.00200  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026

Cu mg/L  0.0090  0.00021 <0.0001  0.00060  0.00023  0.00021  0.00028  0.00018  0.00027  0.00018  9.3E-05  0.00017  0.00011  0.00032  0.00020  0.00012

F mg/L  2.00  0.28 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.023 <0.01  0.043  0.0098  0.019  0.041  0.045  0.020  0.026  0.015  0.0098  0.0098  0.0098  0.0098  0.0098

Hg mg/L  1.2E-05  1.9E-06  8.0E-07  4.2E-06  9.1E-07  1.1E-06  6.9E-07  2.5E-06  2.5E-06  2.0E-06  1.4E-06  8.3E-07  6.2E-07  1.6E-06  8.1E-07  9.6E-07

K mg/L -  0.55  0.32  0.72  0.65  0.67  0.70  0.67  0.52  0.41  0.51  0.66  0.71  0.63  0.66  0.57

Mg mg/L -  0.73  0.31  1.04  1.16  1.24  1.28  0.85  0.58  0.45  0.78  1.09  1.21  1.04  1.08  1.10

Mn mg/L  0.050  0.002  0.001  0.005  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019

Mo mg/L  0.60  0.00011 <0.00005  0.00016  0.00017  0.00017  0.00017  9.7E-05  9.4E-05  9.4E-05  0.00016  0.00016  0.00016  0.00015  0.00015  0.00013

Na mg/L -  2.20  1.31  2.97  3.06  3.19  3.19  2.31  1.87  1.67  2.44  3.02  3.13  2.80  2.95  2.82

Ni mg/L  0.052  0.00021 <0.0002  0.00038  0.00026  0.00026  0.00026  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00024  0.00024  0.00020

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0006  0.0002  0.0011  0.00058  0.00069  0.00071  0.00087  0.00069  0.00029  0.00034  0.00053  0.00062  0.00052  0.00046  0.00057

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  1.70  0.67  2.53  2.91  2.82  2.99  2.23  1.46  0.94  1.43  2.37  2.52  2.21  2.48  2.65

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Zn mg/L  0.12  0.00061 <0.0005  0.00170  0.00082  0.00047  0.00074  0.00039  0.00069  0.00058  0.00039  0.00058  0.0012  0.00090  0.00049  0.00058

TDS mg/L  500  36.5  8.00  59.0  43.1  44.9  45.3  40.5  32.5  35.8  33.2  38.7  52.6  43.8  33.9  31.8

NO3 + NO2 mg/L as N -  0.053 <0.05  0.082  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 3

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

Predicted Chemistry at YP-T-11 - Operational Year 3 
Parameter

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-11 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

11 (HDR, 2017)



Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.19  6.30  7.87  7.48  7.55  7.77  7.84  6.98  6.83  7.19  7.27  7.55  7.27  7.63  7.48

Alkalinity mg/L as CaCO3 >20  25.3  9.40  66.1  46.5  42.0  41.2  26.8  20.0  15.4  28.3  37.7  40.7  39.2  39.4  37.7

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.017  0.004  0.046  0.0086  0.0086  0.033  0.026  0.020  0.019  0.0098  0.0058  0.0058  0.0061  0.0061  0.0063

As mg/L  0.010  0.002  0.001  0.003  0.0019  0.0017  0.0019  0.0018  0.0022  0.00064  0.0012  0.0020  0.0023  0.0016  0.0015  0.0020

B mg/L  120  0.027 <0.02  0.050  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027

Ba mg/L  2.00  0.012  0.007  0.016  0.018  0.018  0.018  0.011  0.0099  0.0099  0.018  0.018  0.018  0.016  0.016  0.014

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  5.6  2.50  7.97  8.96  9.13  9.52  6.27  4.26  3.64  6.05  8.68  9.13  8.40  8.46  8.23

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.39 <0.2  0.89  0.38  0.46  0.38  0.38  0.38  0.38  0.38  0.45  0.38  0.38  0.49  0.53

Co mg/L - 0.00002 <0.00002 0.00004  2.5E-05  2.5E-05  2.5E-05  1.4E-05  2.5E-05  2.5E-05  1.6E-05  1.6E-05  1.6E-05  1.9E-05  1.9E-05  1.4E-05

Cr mg/L  0.10  0.00026 <0.0002  0.00200  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026

Cu mg/L  0.0090  0.00021 <0.0001  0.00060  0.00023  0.00021  0.00028  0.00018  0.00027  0.00018  9.3E-05  0.00017  0.00011  0.00032  0.00020  0.00012

F mg/L  2.00  0.28 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.023 <0.01  0.043  0.0098  0.019  0.041  0.045  0.020  0.026  0.015  0.0098  0.0098  0.0098  0.0098  0.0098

Hg mg/L  1.2E-05  1.9E-06  8.0E-07  4.2E-06  9.1E-07  1.1E-06  6.9E-07  2.5E-06  2.5E-06  2.0E-06  1.4E-06  8.3E-07  6.2E-07  1.6E-06  8.1E-07  9.6E-07

K mg/L -  0.55  0.32  0.72  0.65  0.67  0.70  0.67  0.52  0.41  0.51  0.66  0.71  0.63  0.66  0.57

Mg mg/L -  0.73  0.31  1.04  1.16  1.24  1.28  0.85  0.58  0.45  0.78  1.09  1.21  1.04  1.08  1.10

Mn mg/L  0.050  0.002  0.001  0.005  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019

Mo mg/L  0.60  0.00011 <0.00005  0.00016  0.00017  0.00017  0.00017  9.7E-05  9.4E-05  9.4E-05  0.00016  0.00016  0.00016  0.00015  0.00015  0.00013

Na mg/L -  2.20  1.31  2.97  3.06  3.19  3.19  2.31  1.87  1.67  2.44  3.02  3.13  2.80  2.95  2.82

Ni mg/L  0.052  0.00021 <0.0002  0.00038  0.00026  0.00026  0.00026  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00024  0.00024  0.00020

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0006  0.0002  0.0011  0.00058  0.00069  0.00071  0.00087  0.00069  0.00029  0.00034  0.00053  0.00062  0.00052  0.00046  0.00057

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  1.70  0.67  2.53  2.91  2.82  2.99  2.23  1.46  0.94  1.43  2.37  2.52  2.21  2.48  2.65

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Zn mg/L  0.12  0.00061 <0.0005  0.00170  0.00082  0.00047  0.00074  0.00039  0.00069  0.00058  0.00039  0.00058  0.0012  0.00090  0.00049  0.00058

TDS mg/L  500  36.5  8.00  59.0  43.1  44.9  45.3  40.5  32.5  35.8  33.2  38.7  52.6  43.8  33.9  31.8

NO3 + NO2 mg/L as N -  0.053 <0.05  0.082  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 4

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

Predicted Chemistry at YP-T-11 - Operational Year 4 

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-11 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

11 (HDR, 2017)



YP‐T‐11: Fiddle Creek below Fiddle DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.19  6.30  7.87  7.48  7.55  7.77  7.84  6.98  6.83  7.19  7.27  7.55  7.27  7.63  7.48

Alkalinity mg/L as CaCO3 >20  25.3  9.40  66.1  46.5  42.0  41.2  26.8  20.0  15.4  28.3  37.7  40.7  39.2  39.4  37.7

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.017  0.004  0.046  0.0086  0.0086  0.033  0.026  0.020  0.019  0.0098  0.0058  0.0058  0.0061  0.0061  0.0063

As mg/L  0.010  0.002  0.001  0.003  0.0019  0.0017  0.0019  0.0018  0.0022  0.00064  0.0012  0.0020  0.0023  0.0016  0.0015  0.0020

B mg/L  120  0.027 <0.02  0.050  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027

Ba mg/L  2.00  0.012  0.007  0.016  0.018  0.018  0.018  0.011  0.0099  0.0099  0.018  0.018  0.018  0.016  0.016  0.014

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  5.6  2.50  7.97  8.96  9.13  9.52  6.27  4.26  3.64  6.05  8.68  9.13  8.40  8.46  8.23

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.39 <0.2  0.89  0.38  0.46  0.38  0.38  0.38  0.38  0.38  0.45  0.38  0.38  0.49  0.53

Co mg/L - 0.00002 <0.00002 0.00004  2.5E-05  2.5E-05  2.5E-05  1.4E-05  2.5E-05  2.5E-05  1.6E-05  1.6E-05  1.6E-05  1.9E-05  1.9E-05  1.4E-05

Cr mg/L  0.10  0.00026 <0.0002  0.00200  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026

Cu mg/L  0.0090  0.00021 <0.0001  0.00060  0.00023  0.00021  0.00028  0.00018  0.00027  0.00018  9.3E-05  0.00017  0.00011  0.00032  0.00020  0.00012

F mg/L  2.00  0.28 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.023 <0.01  0.043  0.0098  0.019  0.041  0.045  0.020  0.026  0.015  0.0098  0.0098  0.0098  0.0098  0.0098

Hg mg/L  1.2E-05  1.9E-06  8.0E-07  4.2E-06  9.1E-07  1.1E-06  6.9E-07  2.5E-06  2.5E-06  2.0E-06  1.4E-06  8.3E-07  6.2E-07  1.6E-06  8.1E-07  9.6E-07

K mg/L -  0.55  0.32  0.72  0.65  0.67  0.70  0.67  0.52  0.41  0.51  0.66  0.71  0.63  0.66  0.57

Mg mg/L -  0.73  0.31  1.04  1.16  1.24  1.28  0.85  0.58  0.45  0.78  1.09  1.21  1.04  1.08  1.10

Mn mg/L  0.050  0.002  0.001  0.005  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019

Mo mg/L  0.60  0.00011 <0.00005  0.00016  0.00017  0.00017  0.00017  9.7E-05  9.4E-05  9.4E-05  0.00016  0.00016  0.00016  0.00015  0.00015  0.00013

Na mg/L -  2.20  1.31  2.97  3.06  3.19  3.19  2.31  1.87  1.67  2.44  3.02  3.13  2.80  2.95  2.82

Ni mg/L  0.052  0.00021 <0.0002  0.00038  0.00026  0.00026  0.00026  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00024  0.00024  0.00020

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0006  0.0002  0.0011  0.00058  0.00069  0.00071  0.00087  0.00069  0.00029  0.00034  0.00053  0.00062  0.00052  0.00046  0.00057

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  1.70  0.67  2.53  2.91  2.82  2.99  2.23  1.46  0.94  1.43  2.37  2.52  2.21  2.48  2.65

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Zn mg/L  0.12  0.00061 <0.0005  0.00170  0.00082  0.00047  0.00074  0.00039  0.00069  0.00058  0.00039  0.00058  0.0012  0.00090  0.00049  0.00058

TDS mg/L  500  36.5  8.00  59.0  43.1  44.9  45.3  40.5  32.5  35.8  33.2  38.7  52.6  43.8  33.9  31.8

NO3 + NO2 mg/L as N -  0.053 <0.05  0.082  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 5

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

Predicted Chemistry at YP-T-11 - Operational Year 5
Parameter

Maximum 
Measured Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-11 (HDR, 
2017)



YP‐T‐11: Fiddle Creek below Fiddle DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.19  6.30  7.87  7.48  7.55  7.77  7.84  6.98  6.83  7.19  7.27  7.55  7.27  7.63  7.48

Alkalinity mg/L as CaCO3 >20  25.3  9.40  66.1  46.5  42.0  41.2  26.8  20.0  15.4  28.3  37.7  40.7  39.2  39.4  37.7

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.017  0.004  0.046  0.0086  0.0086  0.033  0.026  0.020  0.019  0.0098  0.0058  0.0058  0.0061  0.0061  0.0063

As mg/L  0.010  0.002  0.001  0.003  0.0019  0.0017  0.0019  0.0018  0.0022  0.00064  0.0012  0.0020  0.0023  0.0016  0.0015  0.0020

B mg/L  120  0.027 <0.02  0.050  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027

Ba mg/L  2.00  0.012  0.007  0.016  0.018  0.018  0.018  0.011  0.0099  0.0099  0.018  0.018  0.018  0.016  0.016  0.014

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  5.6  2.50  7.97  8.96  9.13  9.52  6.27  4.26  3.64  6.05  8.68  9.13  8.40  8.46  8.23

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.39 <0.2  0.89  0.38  0.46  0.38  0.38  0.38  0.38  0.38  0.45  0.38  0.38  0.49  0.53

Co mg/L - 0.00002 <0.00002 0.00004  2.5E-05  2.5E-05  2.5E-05  1.4E-05  2.5E-05  2.5E-05  1.6E-05  1.6E-05  1.6E-05  1.9E-05  1.9E-05  1.4E-05

Cr mg/L  0.10  0.00026 <0.0002  0.00200  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026

Cu mg/L  0.0090  0.00021 <0.0001  0.00060  0.00023  0.00021  0.00028  0.00018  0.00027  0.00018  9.3E-05  0.00017  0.00011  0.00032  0.00020  0.00012

F mg/L  2.00  0.28 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.023 <0.01  0.043  0.0098  0.019  0.041  0.045  0.020  0.026  0.015  0.0098  0.0098  0.0098  0.0098  0.0098

Hg mg/L  1.2E-05  1.9E-06  8.0E-07  4.2E-06  9.1E-07  1.1E-06  6.9E-07  2.5E-06  2.5E-06  2.0E-06  1.4E-06  8.3E-07  6.2E-07  1.6E-06  8.1E-07  9.6E-07

K mg/L -  0.55  0.32  0.72  0.65  0.67  0.70  0.67  0.52  0.41  0.51  0.66  0.71  0.63  0.66  0.57

Mg mg/L -  0.73  0.31  1.04  1.16  1.24  1.28  0.85  0.58  0.45  0.78  1.09  1.21  1.04  1.08  1.10

Mn mg/L  0.050  0.002  0.001  0.005  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019

Mo mg/L  0.60  0.00011 <0.00005  0.00016  0.00017  0.00017  0.00017  9.7E-05  9.4E-05  9.4E-05  0.00016  0.00016  0.00016  0.00015  0.00015  0.00013

Na mg/L -  2.20  1.31  2.97  3.06  3.19  3.19  2.31  1.87  1.67  2.44  3.02  3.13  2.80  2.95  2.82

Ni mg/L  0.052  0.00021 <0.0002  0.00038  0.00026  0.00026  0.00026  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00024  0.00024  0.00020

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0006  0.0002  0.0011  0.00058  0.00069  0.00071  0.00087  0.00069  0.00029  0.00034  0.00053  0.00062  0.00052  0.00046  0.00057

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  1.70  0.67  2.53  2.91  2.82  2.99  2.23  1.46  0.94  1.43  2.37  2.52  2.21  2.48  2.65

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Zn mg/L  0.12  0.00061 <0.0005  0.00170  0.00082  0.00047  0.00074  0.00039  0.00069  0.00058  0.00039  0.00058  0.0012  0.00090  0.00049  0.00058

TDS mg/L  500  36.5  8.00  59.0  43.1  44.9  45.3  40.5  32.5  35.8  33.2  38.7  52.6  43.8  33.9  31.8

NO3 + NO2 mg/L as N -  0.053 <0.05  0.082  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 6

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

Predicted Chemistry at YP-T-11 - Operational Year 6 
Minimum Measured 
Baseline Chemistry 

at YP-T-11 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐11: Fiddle Creek below Fiddle DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.19  6.30  7.87  7.48  7.55  7.77  7.84  6.98  6.83  7.19  7.27  7.55  7.27  7.63  7.48

Alkalinity mg/L as CaCO3 >20  25.3  9.40  66.1  46.5  42.0  41.2  26.8  20.0  15.4  28.3  37.7  40.7  39.2  39.4  37.7

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.017  0.004  0.046  0.0086  0.0086  0.033  0.026  0.020  0.019  0.0098  0.0058  0.0058  0.0061  0.0061  0.0063

As mg/L  0.010  0.002  0.001  0.003  0.0019  0.0017  0.0019  0.0018  0.0022  0.00064  0.0012  0.0020  0.0023  0.0016  0.0015  0.0020

B mg/L  120  0.027 <0.02  0.050  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027

Ba mg/L  2.00  0.012  0.007  0.016  0.018  0.018  0.018  0.011  0.0099  0.0099  0.018  0.018  0.018  0.016  0.016  0.014

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  5.6  2.50  7.97  8.96  9.13  9.52  6.27  4.26  3.64  6.05  8.68  9.13  8.40  8.46  8.23

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.39 <0.2  0.89  0.38  0.46  0.38  0.38  0.38  0.38  0.38  0.45  0.38  0.38  0.49  0.53

Co mg/L - 0.00002 <0.00002 0.00004  2.5E-05  2.5E-05  2.5E-05  1.4E-05  2.5E-05  2.5E-05  1.6E-05  1.6E-05  1.6E-05  1.9E-05  1.9E-05  1.4E-05

Cr mg/L  0.10  0.00026 <0.0002  0.00200  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026

Cu mg/L  0.0090  0.00021 <0.0001  0.00060  0.00023  0.00021  0.00028  0.00018  0.00027  0.00018  9.3E-05  0.00017  0.00011  0.00032  0.00020  0.00012

F mg/L  2.00  0.28 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.023 <0.01  0.043  0.0098  0.019  0.041  0.045  0.020  0.026  0.015  0.0098  0.0098  0.0098  0.0098  0.0098

Hg mg/L  1.2E-05  1.9E-06  8.0E-07  4.2E-06  9.1E-07  1.1E-06  6.9E-07  2.5E-06  2.5E-06  2.0E-06  1.4E-06  8.3E-07  6.2E-07  1.6E-06  8.1E-07  9.6E-07

K mg/L -  0.55  0.32  0.72  0.65  0.67  0.70  0.67  0.52  0.41  0.51  0.66  0.71  0.63  0.66  0.57

Mg mg/L -  0.73  0.31  1.04  1.16  1.24  1.28  0.85  0.58  0.45  0.78  1.09  1.21  1.04  1.08  1.10

Mn mg/L  0.050  0.002  0.001  0.005  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019

Mo mg/L  0.60  0.00011 <0.00005  0.00016  0.00017  0.00017  0.00017  9.7E-05  9.4E-05  9.4E-05  0.00016  0.00016  0.00016  0.00015  0.00015  0.00013

Na mg/L -  2.20  1.31  2.97  3.06  3.19  3.19  2.31  1.87  1.67  2.44  3.02  3.13  2.80  2.95  2.82

Ni mg/L  0.052  0.00021 <0.0002  0.00038  0.00026  0.00026  0.00026  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00024  0.00024  0.00020

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0006  0.0002  0.0011  0.00058  0.00069  0.00071  0.00087  0.00069  0.00029  0.00034  0.00053  0.00062  0.00052  0.00046  0.00057

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  1.70  0.67  2.53  2.91  2.82  2.99  2.23  1.46  0.94  1.43  2.37  2.52  2.21  2.48  2.65

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Zn mg/L  0.12  0.00061 <0.0005  0.00170  0.00082  0.00047  0.00074  0.00039  0.00069  0.00058  0.00039  0.00058  0.0012  0.00090  0.00049  0.00058

TDS mg/L  500  36.5  8.00  59.0  43.1  44.9  45.3  40.5  32.5  35.8  33.2  38.7  52.6  43.8  33.9  31.8

NO3 + NO2 mg/L as N -  0.053 <0.05  0.082  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 7

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

Predicted Chemistry at YP-T-11 - Operational Year 7
Parameter

Minimum Measured 
Baseline Chemistry 

at YP-T-11 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐11: Fiddle Creek below Fiddle DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.19  6.30  7.87  7.48  7.55  7.77  7.84  6.98  6.83  7.19  7.27  7.55  7.27  7.63  7.48

Alkalinity mg/L as CaCO3 >20  25.3  9.40  66.1  46.5  42.0  41.2  26.8  20.0  15.4  28.3  37.7  40.7  39.2  39.4  37.7

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.017  0.004  0.046  0.0086  0.0086  0.033  0.026  0.020  0.019  0.0098  0.0058  0.0058  0.0061  0.0061  0.0063

As mg/L  0.010  0.002  0.001  0.003  0.0019  0.0017  0.0019  0.0018  0.0022  0.00064  0.0012  0.0020  0.0023  0.0016  0.0015  0.0020

B mg/L  120  0.027 <0.02  0.050  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027

Ba mg/L  2.00  0.012  0.007  0.016  0.018  0.018  0.018  0.011  0.0099  0.0099  0.018  0.018  0.018  0.016  0.016  0.014

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  5.6  2.50  7.97  8.96  9.13  9.52  6.27  4.26  3.64  6.05  8.68  9.13  8.40  8.46  8.23

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.39 <0.2  0.89  0.38  0.46  0.38  0.38  0.38  0.38  0.38  0.45  0.38  0.38  0.49  0.53

Co mg/L - 0.00002 <0.00002 0.00004  2.5E-05  2.5E-05  2.5E-05  1.4E-05  2.5E-05  2.5E-05  1.6E-05  1.6E-05  1.6E-05  1.9E-05  1.9E-05  1.4E-05

Cr mg/L  0.10  0.00026 <0.0002  0.00200  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026

Cu mg/L  0.0090  0.00021 <0.0001  0.00060  0.00023  0.00021  0.00028  0.00018  0.00027  0.00018  9.3E-05  0.00017  0.00011  0.00032  0.00020  0.00012

F mg/L  2.00  0.28 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.023 <0.01  0.043  0.0098  0.019  0.041  0.045  0.020  0.026  0.015  0.0098  0.0098  0.0098  0.0098  0.0098

Hg mg/L  1.2E-05  1.9E-06  8.0E-07  4.2E-06  9.1E-07  1.1E-06  6.9E-07  2.5E-06  2.5E-06  2.0E-06  1.4E-06  8.3E-07  6.2E-07  1.6E-06  8.1E-07  9.6E-07

K mg/L -  0.55  0.32  0.72  0.65  0.67  0.70  0.67  0.52  0.41  0.51  0.66  0.71  0.63  0.66  0.57

Mg mg/L -  0.73  0.31  1.04  1.16  1.24  1.28  0.85  0.58  0.45  0.78  1.09  1.21  1.04  1.08  1.10

Mn mg/L  0.050  0.002  0.001  0.005  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019

Mo mg/L  0.60  0.00011 <0.00005  0.00016  0.00017  0.00017  0.00017  9.7E-05  9.4E-05  9.4E-05  0.00016  0.00016  0.00016  0.00015  0.00015  0.00013

Na mg/L -  2.20  1.31  2.97  3.06  3.19  3.19  2.31  1.87  1.67  2.44  3.02  3.13  2.80  2.95  2.82

Ni mg/L  0.052  0.00021 <0.0002  0.00038  0.00026  0.00026  0.00026  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00024  0.00024  0.00020

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0006  0.0002  0.0011  0.00058  0.00069  0.00071  0.00087  0.00069  0.00029  0.00034  0.00053  0.00062  0.00052  0.00046  0.00057

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  1.70  0.67  2.53  2.91  2.82  2.99  2.23  1.46  0.94  1.43  2.37  2.52  2.21  2.48  2.65

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Zn mg/L  0.12  0.00061 <0.0005  0.00170  0.00082  0.00047  0.00074  0.00039  0.00069  0.00058  0.00039  0.00058  0.0012  0.00090  0.00049  0.00058

TDS mg/L  500  36.5  8.00  59.0  43.1  44.9  45.3  40.5  32.5  35.8  33.2  38.7  52.6  43.8  33.9  31.8

NO3 + NO2 mg/L as N -  0.053 <0.05  0.082  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 8

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

Predicted Chemistry at YP-T-11 - Operational Year 8 
Minimum Measured 
Baseline Chemistry 

at YP-T-11 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐11: Fiddle Creek below Fiddle DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.19  6.30  7.87  7.48  7.55  7.77  7.84  6.98  6.83  7.19  7.27  7.55  7.27  7.63  7.48

Alkalinity mg/L as CaCO3 >20  25.3  9.40  66.1  46.5  42.0  41.2  26.8  20.0  15.4  28.3  37.7  40.7  39.2  39.4  37.7

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.017  0.004  0.046  0.0086  0.0086  0.033  0.026  0.020  0.019  0.0098  0.0058  0.0058  0.0061  0.0061  0.0063

As mg/L  0.010  0.002  0.001  0.003  0.0019  0.0017  0.0019  0.0018  0.0022  0.00064  0.0012  0.0020  0.0023  0.0016  0.0015  0.0020

B mg/L  120  0.027 <0.02  0.050  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027

Ba mg/L  2.00  0.012  0.007  0.016  0.018  0.018  0.018  0.011  0.0099  0.0099  0.018  0.018  0.018  0.016  0.016  0.014

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  5.6  2.50  7.97  8.96  9.13  9.52  6.27  4.26  3.64  6.05  8.68  9.13  8.40  8.46  8.23

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.39 <0.2  0.89  0.38  0.46  0.38  0.38  0.38  0.38  0.38  0.45  0.38  0.38  0.49  0.53

Co mg/L - 0.00002 <0.00002 0.00004  2.5E-05  2.5E-05  2.5E-05  1.4E-05  2.5E-05  2.5E-05  1.6E-05  1.6E-05  1.6E-05  1.9E-05  1.9E-05  1.4E-05

Cr mg/L  0.10  0.00026 <0.0002  0.00200  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026

Cu mg/L  0.0090  0.00021 <0.0001  0.00060  0.00023  0.00021  0.00028  0.00018  0.00027  0.00018  9.3E-05  0.00017  0.00011  0.00032  0.00020  0.00012

F mg/L  2.00  0.28 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.023 <0.01  0.043  0.0098  0.019  0.041  0.045  0.020  0.026  0.015  0.0098  0.0098  0.0098  0.0098  0.0098

Hg mg/L  1.2E-05  1.9E-06  8.0E-07  4.2E-06  9.1E-07  1.1E-06  6.9E-07  2.5E-06  2.5E-06  2.0E-06  1.4E-06  8.3E-07  6.2E-07  1.6E-06  8.1E-07  9.6E-07

K mg/L -  0.55  0.32  0.72  0.65  0.67  0.70  0.67  0.52  0.41  0.51  0.66  0.71  0.63  0.66  0.57

Mg mg/L -  0.73  0.31  1.04  1.16  1.24  1.28  0.85  0.58  0.45  0.78  1.09  1.21  1.04  1.08  1.10

Mn mg/L  0.050  0.002  0.001  0.005  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019

Mo mg/L  0.60  0.00011 <0.00005  0.00016  0.00017  0.00017  0.00017  9.7E-05  9.4E-05  9.4E-05  0.00016  0.00016  0.00016  0.00015  0.00015  0.00013

Na mg/L -  2.20  1.31  2.97  3.06  3.19  3.19  2.31  1.87  1.67  2.44  3.02  3.13  2.80  2.95  2.82

Ni mg/L  0.052  0.00021 <0.0002  0.00038  0.00026  0.00026  0.00026  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00024  0.00024  0.00020

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0006  0.0002  0.0011  0.00058  0.00069  0.00071  0.00087  0.00069  0.00029  0.00034  0.00053  0.00062  0.00052  0.00046  0.00057

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  1.70  0.67  2.53  2.91  2.82  2.99  2.23  1.46  0.94  1.43  2.37  2.52  2.21  2.48  2.65

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Zn mg/L  0.12  0.00061 <0.0005  0.00170  0.00082  0.00047  0.00074  0.00039  0.00069  0.00058  0.00039  0.00058  0.0012  0.00090  0.00049  0.00058

TDS mg/L  500  36.5  8.00  59.0  43.1  44.9  45.3  40.5  32.5  35.8  33.2  38.7  52.6  43.8  33.9  31.8

NO3 + NO2 mg/L as N -  0.053 <0.05  0.082  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 9

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

Predicted Chemistry at YP-T-11 - Operational Year 9 
Parameter

Minimum Measured 
Baseline Chemistry 

at YP-T-11 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐11: Fiddle Creek below Fiddle DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.19  6.30  7.87  7.48  7.55  7.77  7.84  6.98  6.83  7.19  7.27  7.55  7.27  7.63  7.48

Alkalinity mg/L as CaCO3 >20  25.3  9.40  66.1  46.5  42.0  41.2  26.8  20.0  15.4  28.3  37.7  40.7  39.2  39.4  37.7

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.017  0.004  0.046  0.0086  0.0086  0.033  0.026  0.020  0.019  0.0098  0.0058  0.0058  0.0061  0.0061  0.0063

As mg/L  0.010  0.002  0.001  0.003  0.0019  0.0017  0.0019  0.0018  0.0022  0.00064  0.0012  0.0020  0.0023  0.0016  0.0015  0.0020

B mg/L  120  0.027 <0.02  0.050  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027

Ba mg/L  2.00  0.012  0.007  0.016  0.018  0.018  0.018  0.011  0.0099  0.0099  0.018  0.018  0.018  0.016  0.016  0.014

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  5.6  2.50  7.97  8.96  9.13  9.52  6.27  4.26  3.64  6.05  8.68  9.13  8.40  8.46  8.23

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.39 <0.2  0.89  0.38  0.46  0.38  0.38  0.38  0.38  0.38  0.45  0.38  0.38  0.49  0.53

Co mg/L - 0.00002 <0.00002 0.00004  2.5E-05  2.5E-05  2.5E-05  1.4E-05  2.5E-05  2.5E-05  1.6E-05  1.6E-05  1.6E-05  1.9E-05  1.9E-05  1.4E-05

Cr mg/L  0.10  0.00026 <0.0002  0.00200  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026

Cu mg/L  0.0090  0.00021 <0.0001  0.00060  0.00023  0.00021  0.00028  0.00018  0.00027  0.00018  9.3E-05  0.00017  0.00011  0.00032  0.00020  0.00012

F mg/L  2.00  0.28 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.023 <0.01  0.043  0.0098  0.019  0.041  0.045  0.020  0.026  0.015  0.0098  0.0098  0.0098  0.0098  0.0098

Hg mg/L  1.2E-05  1.9E-06  8.0E-07  4.2E-06  9.1E-07  1.1E-06  6.9E-07  2.5E-06  2.5E-06  2.0E-06  1.4E-06  8.3E-07  6.2E-07  1.6E-06  8.1E-07  9.6E-07

K mg/L -  0.55  0.32  0.72  0.65  0.67  0.70  0.67  0.52  0.41  0.51  0.66  0.71  0.63  0.66  0.57

Mg mg/L -  0.73  0.31  1.04  1.16  1.24  1.28  0.85  0.58  0.45  0.78  1.09  1.21  1.04  1.08  1.10

Mn mg/L  0.050  0.002  0.001  0.005  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019

Mo mg/L  0.60  0.00011 <0.00005  0.00016  0.00017  0.00017  0.00017  9.7E-05  9.4E-05  9.4E-05  0.00016  0.00016  0.00016  0.00015  0.00015  0.00013

Na mg/L -  2.20  1.31  2.97  3.06  3.19  3.19  2.31  1.87  1.67  2.44  3.02  3.13  2.80  2.95  2.82

Ni mg/L  0.052  0.00021 <0.0002  0.00038  0.00026  0.00026  0.00026  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00024  0.00024  0.00020

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0006  0.0002  0.0011  0.00058  0.00069  0.00071  0.00087  0.00069  0.00029  0.00034  0.00053  0.00062  0.00052  0.00046  0.00057

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  1.70  0.67  2.53  2.91  2.82  2.99  2.23  1.46  0.94  1.43  2.37  2.52  2.21  2.48  2.65

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Zn mg/L  0.12  0.00061 <0.0005  0.00170  0.00082  0.00047  0.00074  0.00039  0.00069  0.00058  0.00039  0.00058  0.0012  0.00090  0.00049  0.00058

TDS mg/L  500  36.5  8.00  59.0  43.1  44.9  45.3  40.5  32.5  35.8  33.2  38.7  52.6  43.8  33.9  31.8

NO3 + NO2 mg/L as N -  0.053 <0.05  0.082  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 10

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

Predicted Chemistry at YP-T-11 - Operational Year 10 
Minimum Measured 
Baseline Chemistry 

at YP-T-11 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐11: Fiddle Creek below Fiddle DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.19  6.30  7.87  7.48  7.55  7.77  7.84  6.98  6.83  7.19  7.27  7.55  7.27  7.63  7.48

Alkalinity mg/L as CaCO3 >20  25.3  9.40  66.1  46.5  42.0  41.2  26.8  20.0  15.4  28.3  37.7  40.7  39.2  39.4  37.7

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.017  0.004  0.046  0.0086  0.0086  0.033  0.026  0.020  0.019  0.0098  0.0058  0.0058  0.0061  0.0061  0.0063

As mg/L  0.010  0.002  0.001  0.003  0.0019  0.0017  0.0019  0.0018  0.0022  0.00064  0.0012  0.0020  0.0023  0.0016  0.0015  0.0020

B mg/L  120  0.027 <0.02  0.050  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027

Ba mg/L  2.00  0.012  0.007  0.016  0.018  0.018  0.018  0.011  0.0099  0.0099  0.018  0.018  0.018  0.016  0.016  0.014

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  5.6  2.50  7.97  8.96  9.13  9.52  6.27  4.26  3.64  6.05  8.68  9.13  8.40  8.46  8.23

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.39 <0.2  0.89  0.38  0.46  0.38  0.38  0.38  0.38  0.38  0.45  0.38  0.38  0.49  0.53

Co mg/L - 0.00002 <0.00002 0.00004  2.5E-05  2.5E-05  2.5E-05  1.4E-05  2.5E-05  2.5E-05  1.6E-05  1.6E-05  1.6E-05  1.9E-05  1.9E-05  1.4E-05

Cr mg/L  0.10  0.00026 <0.0002  0.00200  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026

Cu mg/L  0.0090  0.00021 <0.0001  0.00060  0.00023  0.00021  0.00028  0.00018  0.00027  0.00018  9.3E-05  0.00017  0.00011  0.00032  0.00020  0.00012

F mg/L  2.00  0.28 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.023 <0.01  0.043  0.0098  0.019  0.041  0.045  0.020  0.026  0.015  0.0098  0.0098  0.0098  0.0098  0.0098

Hg mg/L  1.2E-05  1.9E-06  8.0E-07  4.2E-06  9.1E-07  1.1E-06  6.9E-07  2.5E-06  2.5E-06  2.0E-06  1.4E-06  8.3E-07  6.2E-07  1.6E-06  8.1E-07  9.6E-07

K mg/L -  0.55  0.32  0.72  0.65  0.67  0.70  0.67  0.52  0.41  0.51  0.66  0.71  0.63  0.66  0.57

Mg mg/L -  0.73  0.31  1.04  1.16  1.24  1.28  0.85  0.58  0.45  0.78  1.09  1.21  1.04  1.08  1.10

Mn mg/L  0.050  0.002  0.001  0.005  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019

Mo mg/L  0.60  0.00011 <0.00005  0.00016  0.00017  0.00017  0.00017  9.7E-05  9.4E-05  9.4E-05  0.00016  0.00016  0.00016  0.00015  0.00015  0.00013

Na mg/L -  2.20  1.31  2.97  3.06  3.19  3.19  2.31  1.87  1.67  2.44  3.02  3.13  2.80  2.95  2.82

Ni mg/L  0.052  0.00021 <0.0002  0.00038  0.00026  0.00026  0.00026  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00024  0.00024  0.00020

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0006  0.0002  0.0011  0.00058  0.00069  0.00071  0.00087  0.00069  0.00029  0.00034  0.00053  0.00062  0.00052  0.00046  0.00057

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  1.70  0.67  2.53  2.91  2.82  2.99  2.23  1.46  0.94  1.43  2.37  2.52  2.21  2.48  2.65

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Zn mg/L  0.12  0.00061 <0.0005  0.00170  0.00082  0.00047  0.00074  0.00039  0.00069  0.00058  0.00039  0.00058  0.0012  0.00090  0.00049  0.00058

TDS mg/L  500  36.5  8.00  59.0  43.1  44.9  45.3  40.5  32.5  35.8  33.2  38.7  52.6  43.8  33.9  31.8

NO3 + NO2 mg/L as N -  0.053 <0.05  0.082  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 11

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

Predicted Chemistry at YP-T-11 - Operational Year 11 
Parameter

Minimum Measured 
Baseline Chemistry 

at YP-T-11 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐11: Fiddle Creek below Fiddle DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.19  6.30  7.87  7.48  7.55  7.77  7.84  6.98  6.83  7.19  7.27  7.55  7.27  7.63  7.48

Alkalinity mg/L as CaCO3 >20  25.3  9.40  66.1  46.5  42.0  41.2  26.8  20.0  15.4  28.3  37.7  40.7  39.2  39.4  37.7

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.017  0.004  0.046  0.0086  0.0086  0.033  0.026  0.020  0.019  0.0098  0.0058  0.0058  0.0061  0.0061  0.0063

As mg/L  0.010  0.002  0.001  0.003  0.0019  0.0017  0.0019  0.0018  0.0022  0.00064  0.0012  0.0020  0.0023  0.0016  0.0015  0.0020

B mg/L  120  0.027 <0.02  0.050  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027

Ba mg/L  2.00  0.012  0.007  0.016  0.018  0.018  0.018  0.011  0.0099  0.0099  0.018  0.018  0.018  0.016  0.016  0.014

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  5.6  2.50  7.97  8.96  9.13  9.52  6.27  4.26  3.64  6.05  8.68  9.13  8.40  8.46  8.23

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.39 <0.2  0.89  0.38  0.46  0.38  0.38  0.38  0.38  0.38  0.45  0.38  0.38  0.49  0.53

Co mg/L - 0.00002 <0.00002 0.00004  2.5E-05  2.5E-05  2.5E-05  1.4E-05  2.5E-05  2.5E-05  1.6E-05  1.6E-05  1.6E-05  1.9E-05  1.9E-05  1.4E-05

Cr mg/L  0.10  0.00026 <0.0002  0.00200  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026

Cu mg/L  0.0090  0.00021 <0.0001  0.00060  0.00023  0.00021  0.00028  0.00018  0.00027  0.00018  9.3E-05  0.00017  0.00011  0.00032  0.00020  0.00012

F mg/L  2.00  0.28 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.023 <0.01  0.043  0.0098  0.019  0.041  0.045  0.020  0.026  0.015  0.0098  0.0098  0.0098  0.0098  0.0098

Hg mg/L  1.2E-05  1.9E-06  8.0E-07  4.2E-06  9.1E-07  1.1E-06  6.9E-07  2.5E-06  2.5E-06  2.0E-06  1.4E-06  8.3E-07  6.2E-07  1.6E-06  8.1E-07  9.6E-07

K mg/L -  0.55  0.32  0.72  0.65  0.67  0.70  0.67  0.52  0.41  0.51  0.66  0.71  0.63  0.66  0.57

Mg mg/L -  0.73  0.31  1.04  1.16  1.24  1.28  0.85  0.58  0.45  0.78  1.09  1.21  1.04  1.08  1.10

Mn mg/L  0.050  0.002  0.001  0.005  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019  0.0019

Mo mg/L  0.60  0.00011 <0.00005  0.00016  0.00017  0.00017  0.00017  9.7E-05  9.4E-05  9.4E-05  0.00016  0.00016  0.00016  0.00015  0.00015  0.00013

Na mg/L -  2.20  1.31  2.97  3.06  3.19  3.19  2.31  1.87  1.67  2.44  3.02  3.13  2.80  2.95  2.82

Ni mg/L  0.052  0.00021 <0.0002  0.00038  0.00026  0.00026  0.00026  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00024  0.00024  0.00020

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.0006  0.0002  0.0011  0.00058  0.00069  0.00071  0.00087  0.00069  0.00029  0.00034  0.00053  0.00062  0.00052  0.00046  0.00057

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  1.70  0.67  2.53  2.91  2.82  2.99  2.23  1.46  0.94  1.43  2.37  2.52  2.21  2.48  2.65

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Zn mg/L  0.12  0.00061 <0.0005  0.00170  0.00082  0.00047  0.00074  0.00039  0.00069  0.00058  0.00039  0.00058  0.0012  0.00090  0.00049  0.00058

TDS mg/L  500  36.5  8.00  59.0  43.1  44.9  45.3  40.5  32.5  35.8  33.2  38.7  52.6  43.8  33.9  31.8

NO3 + NO2 mg/L as N -  0.053 <0.05  0.082  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053  0.053

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 12

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

Predicted Chemistry at YP-T-11 - Operational Year 12 
Minimum Measured 
Baseline Chemistry 

at YP-T-11 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐11: Fiddle Creek below Fiddle DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.19  6.30  7.87  7.81  7.89  8.11  8.19  7.29  7.14  7.51  7.59  7.89  7.59  7.96  7.81

Alkalinity mg/L as CaCO3 >20  25.3  9.40  66.1  52.0  46.9  46.1  30.0  22.3  17.2  31.7  42.1  45.5  43.8  44.1  42.1

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  4.7E-05  4.7E-05  4.7E-05  4.7E-05  4.7E-05  4.7E-05  4.7E-05  4.7E-05  4.7E-05  4.7E-05  4.7E-05  4.7E-05

Al mg/L  0.050  0.017  0.004  0.046  0.0047  0.0047  0.018  0.015  0.011  0.011  0.0054  0.0032  0.0032  0.0034  0.0034  0.0035

As mg/L  0.010  0.002  0.001  0.003  0.40  0.37  0.40  0.39  0.47  0.14  0.25  0.44  0.49  0.33  0.32  0.42

B mg/L  120  0.027 <0.02  0.050  0.081  0.081  0.081  0.081  0.081  0.081  0.081  0.081  0.081  0.081  0.081  0.081

Ba mg/L  2.00  0.012  0.007  0.016  0.0061  0.0061  0.0061  0.0037  0.0034  0.0034  0.0060  0.0060  0.0060  0.0055  0.0055  0.0048

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  5.6  2.50  7.97  9.36  9.54  9.95  6.55  4.45  3.80  6.32  9.07  9.54  8.78  8.83  8.60

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  3.3E-05  3.3E-05  3.3E-05  3.3E-05  3.3E-05  3.3E-05  3.3E-05  3.3E-05  3.3E-05  3.3E-05  3.3E-05  3.3E-05

Cl mg/L  230  0.39 <0.2  0.89  0.38  0.46  0.38  0.38  0.38  0.38  0.38  0.45  0.38  0.38  0.49  0.53

Co mg/L - 0.00002 <0.00002 0.00004  0.00030  0.00030  0.00030  0.00016  0.00030  0.00030  0.00019  0.00019  0.00019  0.00023  0.00023  0.00016

Cr mg/L  0.10  0.00026 <0.0002  0.00200  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013

Cu mg/L  0.0090  0.00021 <0.0001  0.00060  0.00032  0.00029  0.00038  0.00025  0.00037  0.00025  0.00013  0.00023  0.00016  0.00044  0.00027  0.00016

F mg/L  2.00  0.28 <0.2  0.40  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24

Fe mg/L  0.30  0.023 <0.01  0.043  0.016  0.031  0.068  0.075  0.032  0.043  0.025  0.016  0.016  0.016  0.016  0.016

Hg mg/L  1.2E-05  1.9E-06  8.0E-07  4.2E-06  3.1E-05  3.6E-05  2.3E-05  8.4E-05  8.6E-05  6.9E-05  4.9E-05  2.8E-05  2.1E-05  5.4E-05  2.7E-05  3.3E-05

K mg/L -  0.55  0.32  0.72  1.74  1.78  1.85  1.78  1.39  1.10  1.36  1.75  1.90  1.67  1.77  1.52

Mg mg/L -  0.73  0.31  1.04  3.95  4.20  4.35  2.88  1.96  1.52  2.63  3.70  4.10  3.53  3.68  3.73

Mn mg/L  0.050  0.002  0.001  0.005  0.0062  0.0062  0.0062  0.0062  0.0062  0.0062  0.0062  0.0062  0.0062  0.0062  0.0062  0.0062

Mo mg/L  0.60  0.00011 <0.00005  0.00016  0.00025  0.00025  0.00025  0.00014  0.00014  0.00014  0.00024  0.00024  0.00024  0.00021  0.00021  0.00019

Na mg/L -  2.20  1.31  2.97  4.33  4.52  4.52  3.27  2.65  2.37  3.46  4.27  4.42  3.96  4.17  3.99

Ni mg/L  0.052  0.00021 <0.0002  0.00038  0.00023  0.00023  0.00023  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00021  0.00021  0.00018

P mg/L -  0.035 <0.02  0.080  0.039  0.039  0.039  0.039  0.039  0.039  0.039  0.039  0.039  0.039  0.039  0.039

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  1.3E-05  1.3E-05  1.3E-05  1.3E-05  1.3E-05  1.3E-05  1.3E-05  1.3E-05  1.3E-05  1.3E-05  1.3E-05  1.3E-05

Sb mg/L  0.0052  0.0006  0.0002  0.0011  0.00015  0.00018  0.00018  0.00023  0.00018  7.6E-05  8.9E-05  0.00014  0.00016  0.00013  0.00012  0.00015

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  1.70  0.67  2.53  13.7  13.3  14.1  10.5  6.88  4.40  6.72  11.1  11.8  10.4  11.7  12.5

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00029  0.00029  0.00029  0.00029  0.00029  0.00029  0.00029  0.00029  0.00029  0.00029  0.00029  0.00029

Zn mg/L  0.12  0.00061 <0.0005  0.00170  0.0034  0.0019  0.0030  0.0016  0.0028  0.0024  0.0016  0.0024  0.0048  0.0037  0.0020  0.0024

TDS mg/L  500  36.5  8.00  59.0  60.5  63.1  63.6  57.0  45.7  50.3  46.7  54.4  73.9  61.6  47.7  44.6

NO3 + NO2 mg/L as N -  0.053 <0.05  0.082  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 1

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

Predicted Chemistry at YP-T-11 - Post-Closure Year 1
Parameter

Minimum Measured 
Baseline Chemistry 

at YP-T-11 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐11: Fiddle Creek below Fiddle DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.19  6.30  7.87  7.95  8.03  8.26  8.34  7.42  7.27  7.65  7.73  8.03  7.73  8.11  7.95

Alkalinity mg/L as CaCO3 >20  25.3  9.40  66.1  57.4  51.7  50.8  33.0  24.6  19.0  34.9  46.4  50.2  48.3  48.6  46.4

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  6.6E-05  6.6E-05  6.6E-05  6.6E-05  6.6E-05  6.6E-05  6.6E-05  6.6E-05  6.6E-05  6.6E-05  6.6E-05  6.6E-05

Al mg/L  0.050  0.017  0.004  0.046  0.0039  0.0039  0.015  0.012  0.0089  0.0086  0.0044  0.0026  0.0026  0.0028  0.0028  0.0028

As mg/L  0.010  0.002  0.001  0.003  0.65  0.59  0.65  0.64  0.75  0.22  0.40  0.70  0.79  0.54  0.52  0.68

B mg/L  120  0.027 <0.02  0.050  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12  0.12

Ba mg/L  2.00  0.012  0.007  0.016  0.0045  0.0045  0.0045  0.0027  0.0025  0.0025  0.0044  0.0044  0.0044  0.0041  0.0041  0.0035

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  5.6  2.50  7.97  9.52  9.69  10.1  6.66  4.52  3.87  6.42  9.22  9.69  8.92  8.98  8.74

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  4.3E-05  4.3E-05  4.3E-05  4.3E-05  4.3E-05  4.3E-05  4.3E-05  4.3E-05  4.3E-05  4.3E-05  4.3E-05  4.3E-05

Cl mg/L  230  0.39 <0.2  0.89  0.40  0.48  0.40  0.40  0.40  0.40  0.40  0.47  0.40  0.40  0.52  0.55

Co mg/L - 0.00002 <0.00002 0.00004  0.00044  0.00044  0.00044  0.00024  0.00043  0.00043  0.00028  0.00028  0.00028  0.00034  0.00034  0.00024

Cr mg/L  0.10  0.00026 <0.0002  0.00200  9.4E-05  9.4E-05  9.4E-05  9.4E-05  9.4E-05  9.4E-05  9.4E-05  9.4E-05  9.4E-05  9.4E-05  9.4E-05  9.4E-05

Cu mg/L  0.0090  0.00021 <0.0001  0.00060  0.00034  0.00031  0.00041  0.00027  0.00040  0.00027  0.00014  0.00025  0.00017  0.00047  0.00029  0.00017

F mg/L  2.00  0.28 <0.2  0.40  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24

Fe mg/L  0.30  0.023 <0.01  0.043  0.016  0.031  0.069  0.076  0.033  0.044  0.026  0.016  0.016  0.016  0.016  0.016

Hg mg/L  1.2E-05  1.9E-06  8.0E-07  4.2E-06  5.0E-05  5.8E-05  3.8E-05  0.00014  0.00014  0.00011  7.9E-05  4.6E-05  3.4E-05  8.8E-05  4.5E-05  5.3E-05

K mg/L -  0.55  0.32  0.72  2.40  2.46  2.56  2.46  1.92  1.52  1.88  2.42  2.62  2.30  2.44  2.10

Mg mg/L -  0.73  0.31  1.04  5.72  6.08  6.29  4.17  2.84  2.19  3.81  5.36  5.93  5.11  5.32  5.39

Mn mg/L  0.050  0.002  0.001  0.005  0.0072  0.0072  0.0072  0.0072  0.0072  0.0072  0.0072  0.0072  0.0072  0.0072  0.0072  0.0072

Mo mg/L  0.60  0.00011 <0.00005  0.00016  0.00027  0.00027  0.00027  0.00016  0.00015  0.00015  0.00026  0.00026  0.00026  0.00023  0.00023  0.00021

Na mg/L -  2.20  1.31  2.97  5.00  5.22  5.22  3.78  3.06  2.74  4.00  4.93  5.11  4.57  4.82  4.61

Ni mg/L  0.052  0.00021 <0.0002  0.00038  0.00022  0.00022  0.00022  0.00017  0.00017  0.00017  0.00017  0.00017  0.00017  0.00021  0.00021  0.00017

P mg/L -  0.035 <0.02  0.080  0.039  0.039  0.039  0.039  0.039  0.039  0.039  0.039  0.039  0.039  0.039  0.039

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  1.1E-05  1.1E-05  1.1E-05  1.1E-05  1.1E-05  1.1E-05  1.1E-05  1.1E-05  1.1E-05  1.1E-05  1.1E-05  1.1E-05

Sb mg/L  0.0052  0.0006  0.0002  0.0011  0.00016  0.00019  0.00020  0.00025  0.00020  8.2E-05  9.6E-05  0.00015  0.00018  0.00015  0.00013  0.00016

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  1.70  0.67  2.53  22.0  21.4  22.7  16.9  11.1  7.09  10.8  17.9  19.1  16.7  18.8  20.1

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031

Zn mg/L  0.12  0.00061 <0.0005  0.00170  0.0052  0.0030  0.0047  0.0025  0.0043  0.0036  0.0025  0.0036  0.0074  0.0057  0.0031  0.0036

TDS mg/L  500  36.5  8.00  59.0  72.4  75.5  76.1  68.1  54.6  60.1  55.8  65.0  88.3  73.6  57.1  53.4

NO3 + NO2 mg/L as N -  0.053 <0.05  0.082  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 2

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

Predicted Chemistry at YP-T-11 - Post-Closure Year 2
Minimum Measured 
Baseline Chemistry 

at YP-T-11 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐11: Fiddle Creek below Fiddle DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.19  6.30  7.87  7.67  7.74  7.96  8.04  7.15  7.00  7.37  7.45  7.74  7.45  7.82  7.67

Alkalinity mg/L as CaCO3 >20  25.3  9.40  66.1  49.0  44.2  43.4  28.3  21.1  16.3  29.9  39.7  42.9  41.3  41.6  39.7

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  4.4E-05  4.4E-05  4.4E-05  4.4E-05  4.4E-05  4.4E-05  4.4E-05  4.4E-05  4.4E-05  4.4E-05  4.4E-05  4.4E-05

Al mg/L  0.050  0.017  0.004  0.046  0.0057  0.0057  0.022  0.018  0.013  0.013  0.0065  0.0039  0.0039  0.0041  0.0041  0.0042

As mg/L  0.010  0.002  0.001  0.003  0.35  0.32  0.35  0.34  0.40  0.12  0.22  0.38  0.43  0.29  0.28  0.37

B mg/L  120  0.027 <0.02  0.050  0.074  0.074  0.074  0.074  0.074  0.074  0.074  0.074  0.074  0.074  0.074  0.074

Ba mg/L  2.00  0.012  0.007  0.016  0.0080  0.0080  0.0080  0.0048  0.0044  0.0044  0.0078  0.0078  0.0078  0.0072  0.0072  0.0062

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  5.6  2.50  7.97  9.14  9.31  9.71  6.40  4.34  3.71  6.17  8.86  9.31  8.57  8.63  8.40

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05

Cl mg/L  230  0.39 <0.2  0.89  0.37  0.45  0.37  0.37  0.37  0.37  0.37  0.44  0.37  0.37  0.49  0.52

Co mg/L - 0.00002 <0.00002 0.00004  0.00025  0.00025  0.00025  0.00014  0.00025  0.00025  0.00016  0.00016  0.00016  0.00019  0.00019  0.00014

Cr mg/L  0.10  0.00026 <0.0002  0.00200  0.00016  0.00016  0.00016  0.00016  0.00016  0.00016  0.00016  0.00016  0.00016  0.00016  0.00016  0.00016

Cu mg/L  0.0090  0.00021 <0.0001  0.00060  0.00034  0.00031  0.00040  0.00027  0.00039  0.00027  0.00014  0.00025  0.00017  0.00047  0.00029  0.00017

F mg/L  2.00  0.28 <0.2  0.40  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25

Fe mg/L  0.30  0.023 <0.01  0.043  0.012  0.022  0.050  0.055  0.024  0.032  0.018  0.012  0.012  0.012  0.012  0.012

Hg mg/L  1.2E-05  1.9E-06  8.0E-07  4.2E-06  2.7E-05  3.1E-05  2.0E-05  7.3E-05  7.5E-05  6.0E-05  4.2E-05  2.4E-05  1.8E-05  4.7E-05  2.4E-05  2.8E-05

K mg/L -  0.55  0.32  0.72  1.57  1.61  1.67  1.61  1.25  0.99  1.23  1.58  1.71  1.50  1.59  1.37

Mg mg/L -  0.73  0.31  1.04  3.47  3.69  3.82  2.53  1.72  1.33  2.31  3.25  3.60  3.10  3.23  3.27

Mn mg/L  0.050  0.002  0.001  0.005  0.0060  0.0060  0.0060  0.0060  0.0060  0.0060  0.0060  0.0060  0.0060  0.0060  0.0060  0.0060

Mo mg/L  0.60  0.00011 <0.00005  0.00016  0.00022  0.00022  0.00022  0.00013  0.00012  0.00012  0.00021  0.00021  0.00021  0.00019  0.00019  0.00017

Na mg/L -  2.20  1.31  2.97  3.94  4.11  4.11  2.97  2.41  2.15  3.14  3.88  4.02  3.60  3.79  3.62

Ni mg/L  0.052  0.00021 <0.0002  0.00038  0.00023  0.00023  0.00023  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00022  0.00022  0.00018

P mg/L -  0.035 <0.02  0.080  0.037  0.037  0.037  0.037  0.037  0.037  0.037  0.037  0.037  0.037  0.037  0.037

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05

Sb mg/L  0.0052  0.0006  0.0002  0.0011  0.00017  0.00020  0.00021  0.00026  0.00020  8.5E-05  0.00010  0.00015  0.00018  0.00015  0.00013  0.00017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  1.70  0.67  2.53  12.5  12.2  12.9  9.61  6.31  4.04  6.16  10.2  10.9  9.54  10.7  11.4

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026

Zn mg/L  0.12  0.00061 <0.0005  0.00170  0.0031  0.0018  0.0028  0.0015  0.0026  0.0022  0.0015  0.0022  0.0044  0.0034  0.0018  0.0022

TDS mg/L  500  36.5  8.00  59.0  57.1  59.5  60.0  53.7  43.1  47.4  44.0  51.3  69.7  58.1  45.0  42.1

NO3 + NO2 mg/L as N -  0.053 <0.05  0.082  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 5

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

Predicted Chemistry at YP-T-11 - Post-Closure Year 5
Parameter

Minimum Measured 
Baseline Chemistry 

at YP-T-11 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐11: Fiddle Creek below Fiddle DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.19  6.30  7.87  7.74  7.82  8.04  8.11  7.22  7.07  7.44  7.52  7.82  7.52  7.89  7.74

Alkalinity mg/L as CaCO3 >20  25.3  9.40  66.1  50.1  45.2  44.4  28.9  21.5  16.6  30.5  40.6  43.8  42.2  42.5  40.6

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  4.4E-05  4.4E-05  4.4E-05  4.4E-05  4.4E-05  4.4E-05  4.4E-05  4.4E-05  4.4E-05  4.4E-05  4.4E-05  4.4E-05

Al mg/L  0.050  0.017  0.004  0.046  0.0052  0.0052  0.020  0.016  0.012  0.012  0.0059  0.0035  0.0035  0.0037  0.0037  0.0038

As mg/L  0.010  0.002  0.001  0.003  0.36  0.33  0.36  0.35  0.42  0.12  0.22  0.39  0.44  0.30  0.29  0.38

B mg/L  120  0.027 <0.02  0.050  0.075  0.075  0.075  0.075  0.075  0.075  0.075  0.075  0.075  0.075  0.075  0.075

Ba mg/L  2.00  0.012  0.007  0.016  0.0070  0.0070  0.0070  0.0042  0.0038  0.0038  0.0068  0.0068  0.0068  0.0063  0.0063  0.0055

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  5.6  2.50  7.97  9.22  9.39  9.79  6.45  4.38  3.74  6.22  8.93  9.39  8.64  8.70  8.47

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  3.1E-05  3.1E-05  3.1E-05  3.1E-05  3.1E-05  3.1E-05  3.1E-05  3.1E-05  3.1E-05  3.1E-05  3.1E-05  3.1E-05

Cl mg/L  230  0.39 <0.2  0.89  0.38  0.46  0.38  0.38  0.38  0.38  0.38  0.44  0.38  0.38  0.49  0.52

Co mg/L - 0.00002 <0.00002 0.00004  0.00026  0.00026  0.00026  0.00014  0.00025  0.00025  0.00017  0.00017  0.00017  0.00020  0.00020  0.00014

Cr mg/L  0.10  0.00026 <0.0002  0.00200  0.00014  0.00014  0.00014  0.00014  0.00014  0.00014  0.00014  0.00014  0.00014  0.00014  0.00014  0.00014

Cu mg/L  0.0090  0.00021 <0.0001  0.00060  0.00033  0.00031  0.00040  0.00027  0.00039  0.00027  0.00013  0.00024  0.00017  0.00047  0.00029  0.00017

F mg/L  2.00  0.28 <0.2  0.40  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25

Fe mg/L  0.30  0.023 <0.01  0.043  0.015  0.028  0.062  0.068  0.029  0.039  0.023  0.015  0.015  0.015  0.015  0.015

Hg mg/L  1.2E-05  1.9E-06  8.0E-07  4.2E-06  2.7E-05  3.2E-05  2.1E-05  7.4E-05  7.6E-05  6.1E-05  4.3E-05  2.5E-05  1.8E-05  4.8E-05  2.4E-05  2.9E-05

K mg/L -  0.55  0.32  0.72  1.62  1.66  1.73  1.66  1.29  1.02  1.27  1.63  1.77  1.55  1.64  1.42

Mg mg/L -  0.73  0.31  1.04  3.57  3.80  3.93  2.61  1.77  1.37  2.38  3.35  3.71  3.19  3.32  3.37

Mn mg/L  0.050  0.002  0.001  0.005  0.0062  0.0062  0.0062  0.0062  0.0062  0.0062  0.0062  0.0062  0.0062  0.0062  0.0062  0.0062

Mo mg/L  0.60  0.00011 <0.00005  0.00016  0.00024  0.00024  0.00024  0.00014  0.00013  0.00013  0.00023  0.00023  0.00023  0.00021  0.00021  0.00018

Na mg/L -  2.20  1.31  2.97  4.11  4.29  4.29  3.10  2.51  2.25  3.28  4.05  4.20  3.75  3.96  3.78

Ni mg/L  0.052  0.00021 <0.0002  0.00038  0.00024  0.00024  0.00024  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00022  0.00022  0.00018

P mg/L -  0.035 <0.02  0.080  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05

Sb mg/L  0.0052  0.0006  0.0002  0.0011  0.00015  0.00018  0.00019  0.00023  0.00018  7.7E-05  9.0E-05  0.00014  0.00016  0.00014  0.00012  0.00015

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  1.70  0.67  2.53  12.8  12.4  13.2  9.82  6.45  4.12  6.30  10.4  11.1  9.75  10.9  11.7

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028

Zn mg/L  0.12  0.00061 <0.0005  0.00170  0.0031  0.0018  0.0028  0.0015  0.0026  0.0021  0.0015  0.0021  0.0044  0.0034  0.0018  0.0021

TDS mg/L  500  36.5  8.00  59.0  58.1  60.6  61.1  54.7  43.9  48.3  44.8  52.2  70.9  59.1  45.8  42.9

NO3 + NO2 mg/L as N -  0.053 <0.05  0.082  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 10

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

Predicted Chemistry at YP-T-11 - Post-Closure Year 10
Minimum Measured 
Baseline Chemistry 

at YP-T-11 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐11: Fiddle Creek below Fiddle DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.19  6.30  7.87  7.82  7.89  8.12  8.19  7.29  7.14  7.52  7.59  7.89  7.59  7.97  7.82

Alkalinity mg/L as CaCO3 >20  25.3  9.40  66.1  51.0  46.0  45.2  29.4  21.9  16.9  31.1  41.3  44.7  43.0  43.3  41.3

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  4.6E-05  4.6E-05  4.6E-05  4.6E-05  4.6E-05  4.6E-05  4.6E-05  4.6E-05  4.6E-05  4.6E-05  4.6E-05  4.6E-05

Al mg/L  0.050  0.017  0.004  0.046  0.0046  0.0046  0.018  0.014  0.011  0.010  0.0053  0.0031  0.0031  0.0033  0.0033  0.0034

As mg/L  0.010  0.002  0.001  0.003  0.38  0.35  0.38  0.37  0.44  0.13  0.24  0.41  0.46  0.31  0.30  0.40

B mg/L  120  0.027 <0.02  0.050  0.077  0.077  0.077  0.077  0.077  0.077  0.077  0.077  0.077  0.077  0.077  0.077

Ba mg/L  2.00  0.012  0.007  0.016  0.0060  0.0060  0.0060  0.0036  0.0033  0.0033  0.0058  0.0058  0.0058  0.0054  0.0054  0.0047

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  5.6  2.50  7.97  9.14  9.31  9.71  6.40  4.34  3.71  6.17  8.86  9.31  8.57  8.63  8.40

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  3.1E-05  3.1E-05  3.1E-05  3.1E-05  3.1E-05  3.1E-05  3.1E-05  3.1E-05  3.1E-05  3.1E-05  3.1E-05  3.1E-05

Cl mg/L  230  0.39 <0.2  0.89  0.39  0.47  0.39  0.39  0.39  0.39  0.39  0.45  0.39  0.39  0.50  0.54

Co mg/L - 0.00002 <0.00002 0.00004  0.00027  0.00027  0.00027  0.00015  0.00027  0.00027  0.00017  0.00017  0.00017  0.00021  0.00021  0.00015

Cr mg/L  0.10  0.00026 <0.0002  0.00200  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012

Cu mg/L  0.0090  0.00021 <0.0001  0.00060  0.00032  0.00029  0.00038  0.00025  0.00037  0.00025  0.00013  0.00023  0.00016  0.00044  0.00027  0.00016

F mg/L  2.00  0.28 <0.2  0.40  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24

Fe mg/L  0.30  0.023 <0.01  0.043  0.018  0.034  0.076  0.083  0.036  0.048  0.028  0.018  0.018  0.018  0.018  0.018

Hg mg/L  1.2E-05  1.9E-06  8.0E-07  4.2E-06  2.9E-05  3.4E-05  2.2E-05  7.9E-05  8.1E-05  6.5E-05  4.6E-05  2.6E-05  2.0E-05  5.1E-05  2.6E-05  3.1E-05

K mg/L -  0.55  0.32  0.72  1.71  1.76  1.83  1.76  1.37  1.09  1.34  1.73  1.87  1.64  1.74  1.50

Mg mg/L -  0.73  0.31  1.04  3.80  4.04  4.18  2.77  1.89  1.46  2.53  3.56  3.94  3.39  3.54  3.58

Mn mg/L  0.050  0.002  0.001  0.005  0.0063  0.0063  0.0063  0.0063  0.0063  0.0063  0.0063  0.0063  0.0063  0.0063  0.0063  0.0063

Mo mg/L  0.60  0.00011 <0.00005  0.00016  0.00026  0.00026  0.00026  0.00015  0.00014  0.00014  0.00025  0.00025  0.00025  0.00022  0.00022  0.00019

Na mg/L -  2.20  1.31  2.97  4.35  4.53  4.53  3.28  2.66  2.38  3.47  4.28  4.44  3.97  4.19  4.00

Ni mg/L  0.052  0.00021 <0.0002  0.00038  0.00024  0.00024  0.00024  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019  0.00022  0.00022  0.00019

P mg/L -  0.035 <0.02  0.080  0.039  0.039  0.039  0.039  0.039  0.039  0.039  0.039  0.039  0.039  0.039  0.039

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  1.3E-05  1.3E-05  1.3E-05  1.3E-05  1.3E-05  1.3E-05  1.3E-05  1.3E-05  1.3E-05  1.3E-05  1.3E-05  1.3E-05

Sb mg/L  0.0052  0.0006  0.0002  0.0011  0.00014  0.00017  0.00017  0.00021  0.00017  7.1E-05  8.4E-05  0.00013  0.00015  0.00013  0.00011  0.00014

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  1.70  0.67  2.53  13.6  13.2  14.0  10.4  6.84  4.37  6.68  11.1  11.8  10.3  11.6  12.4

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030

Zn mg/L  0.12  0.00061 <0.0005  0.00170  0.0031  0.0018  0.0028  0.0015  0.0026  0.0022  0.0015  0.0022  0.0045  0.0034  0.0019  0.0022

TDS mg/L  500  36.5  8.00  59.0  59.5  62.1  62.6  56.0  44.9  49.4  45.9  53.5  72.7  60.5  46.9  43.9

NO3 + NO2 mg/L as N -  0.053 <0.05  0.082  0.059  0.059  0.059  0.059  0.059  0.059  0.059  0.059  0.059  0.059  0.059  0.059

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 15

Parameter

Minimum Measured 
Baseline Chemistry 

at YP-T-11 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

Predicted Chemistry at YP-T-11 - Post-Closure Year 15

All values are for dissolved fraction unless otherwise noted



YP‐T‐11: Fiddle Creek below Fiddle DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.19  6.30  7.87  7.76  7.84  8.06  8.14  7.24  7.09  7.46  7.54  7.84  7.54  7.91  7.76

Alkalinity mg/L as CaCO3 >20  25.3  9.40  66.1  51.6  46.6  45.7  29.7  22.2  17.1  31.4  41.8  45.2  43.5  43.8  41.8

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  5.0E-05  5.0E-05  5.0E-05  5.0E-05  5.0E-05  5.0E-05  5.0E-05  5.0E-05  5.0E-05  5.0E-05  5.0E-05  5.0E-05

Al mg/L  0.050  0.017  0.004  0.046  0.0051  0.0051  0.020  0.016  0.012  0.011  0.0058  0.0034  0.0034  0.0036  0.0036  0.0037

As mg/L  0.010  0.002  0.001  0.003  0.43  0.39  0.43  0.42  0.49  0.15  0.27  0.46  0.52  0.35  0.34  0.45

B mg/L  120  0.027 <0.02  0.050  0.086  0.086  0.086  0.086  0.086  0.086  0.086  0.086  0.086  0.086  0.086  0.086

Ba mg/L  2.00  0.012  0.007  0.016  0.0068  0.0068  0.0068  0.0041  0.0037  0.0037  0.0067  0.0067  0.0067  0.0062  0.0062  0.0053

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  5.6  2.50  7.97  9.28  9.45  9.86  6.50  4.41  3.77  6.26  8.99  9.45  8.70  8.76  8.53

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  3.3E-05  3.3E-05  3.3E-05  3.3E-05  3.3E-05  3.3E-05  3.3E-05  3.3E-05  3.3E-05  3.3E-05  3.3E-05  3.3E-05

Cl mg/L  230  0.39 <0.2  0.89  0.38  0.46  0.38  0.38  0.38  0.38  0.38  0.44  0.38  0.38  0.49  0.53

Co mg/L - 0.00002 <0.00002 0.00004  0.00030  0.00030  0.00030  0.00016  0.00030  0.00030  0.00019  0.00019  0.00019  0.00023  0.00023  0.00016

Cr mg/L  0.10  0.00026 <0.0002  0.00200  0.00014  0.00014  0.00014  0.00014  0.00014  0.00014  0.00014  0.00014  0.00014  0.00014  0.00014  0.00014

Cu mg/L  0.0090  0.00021 <0.0001  0.00060  0.00034  0.00031  0.00041  0.00027  0.00040  0.00027  0.00014  0.00025  0.00017  0.00048  0.00029  0.00017

F mg/L  2.00  0.28 <0.2  0.40  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25

Fe mg/L  0.30  0.023 <0.01  0.043  0.014  0.026  0.057  0.063  0.027  0.036  0.021  0.014  0.014  0.014  0.014  0.014

Hg mg/L  1.2E-05  1.9E-06  8.0E-07  4.2E-06  3.2E-05  3.8E-05  2.5E-05  8.9E-05  9.1E-05  7.3E-05  5.2E-05  3.0E-05  2.2E-05  5.7E-05  2.9E-05  3.4E-05

K mg/L -  0.55  0.32  0.72  1.81  1.85  1.93  1.85  1.44  1.14  1.41  1.82  1.97  1.73  1.84  1.58

Mg mg/L -  0.73  0.31  1.04  4.09  4.35  4.50  2.99  2.03  1.57  2.73  3.83  4.25  3.65  3.81  3.86

Mn mg/L  0.050  0.002  0.001  0.005  0.0068  0.0068  0.0068  0.0068  0.0068  0.0068  0.0068  0.0068  0.0068  0.0068  0.0068  0.0068

Mo mg/L  0.60  0.00011 <0.00005  0.00016  0.00024  0.00024  0.00024  0.00014  0.00013  0.00013  0.00023  0.00023  0.00023  0.00020  0.00020  0.00018

Na mg/L -  2.20  1.31  2.97  4.26  4.44  4.44  3.22  2.60  2.33  3.40  4.20  4.35  3.89  4.11  3.92

Ni mg/L  0.052  0.00021 <0.0002  0.00038  0.00023  0.00023  0.00023  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00022  0.00022  0.00018

P mg/L -  0.035 <0.02  0.080  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05

Sb mg/L  0.0052  0.0006  0.0002  0.0011  0.00017  0.00020  0.00020  0.00025  0.00020  8.3E-05  9.7E-05  0.00015  0.00018  0.00015  0.00013  0.00016

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  1.70  0.67  2.53  15.1  14.6  15.5  11.5  7.57  4.84  7.39  12.2  13.0  11.4  12.9  13.7

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028

Zn mg/L  0.12  0.00061 <0.0005  0.00170  0.0036  0.0021  0.0033  0.0017  0.0030  0.0025  0.0017  0.0025  0.0052  0.0040  0.0022  0.0025

TDS mg/L  500  36.5  8.00  59.0  61.5  64.1  64.6  57.8  46.4  51.0  47.4  55.2  75.0  62.5  48.4  45.3

NO3 + NO2 mg/L as N -  0.053 <0.05  0.082  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 20

Minimum Measured 
Baseline Chemistry 

at YP-T-11 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

Parameter

All values are for dissolved fraction unless otherwise noted

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

Predicted Chemistry at YP-T-11 - Post-Closure Year 20



YP‐T‐11: Fiddle Creek below Fiddle DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.19  6.30  7.87  7.69  7.76  7.99  8.06  7.17  7.02  7.39  7.47  7.76  7.47  7.84  7.69

Alkalinity mg/L as CaCO3 >20  25.3  9.40  66.1  48.6  43.8  43.0  28.0  20.9  16.1  29.6  39.3  42.5  40.9  41.2  39.3

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  4.0E-05  4.0E-05  4.0E-05  4.0E-05  4.0E-05  4.0E-05  4.0E-05  4.0E-05  4.0E-05  4.0E-05  4.0E-05  4.0E-05

Al mg/L  0.050  0.017  0.004  0.046  0.0055  0.0055  0.021  0.017  0.013  0.012  0.0063  0.0037  0.0037  0.0039  0.0039  0.0041

As mg/L  0.010  0.002  0.001  0.003  0.30  0.28  0.30  0.30  0.35  0.10  0.19  0.33  0.37  0.25  0.24  0.32

B mg/L  120  0.027 <0.02  0.050  0.066  0.066  0.066  0.066  0.066  0.066  0.066  0.066  0.066  0.066  0.066  0.066

Ba mg/L  2.00  0.012  0.007  0.016  0.0076  0.0076  0.0076  0.0046  0.0042  0.0042  0.0075  0.0075  0.0075  0.0069  0.0069  0.0059

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  5.6  2.50  7.97  9.20  9.37  9.77  6.44  4.37  3.74  6.21  8.91  9.37  8.62  8.68  8.45

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05

Cl mg/L  230  0.39 <0.2  0.89  0.37  0.45  0.37  0.37  0.37  0.37  0.37  0.44  0.37  0.37  0.48  0.52

Co mg/L - 0.00002 <0.00002 0.00004  0.00022  0.00022  0.00022  0.00012  0.00022  0.00022  0.00014  0.00014  0.00014  0.00017  0.00017  0.00012

Cr mg/L  0.10  0.00026 <0.0002  0.00200  0.00016  0.00016  0.00016  0.00016  0.00016  0.00016  0.00016  0.00016  0.00016  0.00016  0.00016  0.00016

Cu mg/L  0.0090  0.00021 <0.0001  0.00060  0.00033  0.00031  0.00040  0.00027  0.00039  0.00027  0.00013  0.00024  0.00016  0.00046  0.00029  0.00017

F mg/L  2.00  0.28 <0.2  0.40  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25

Fe mg/L  0.30  0.023 <0.01  0.043  0.014  0.027  0.059  0.065  0.028  0.037  0.022  0.014  0.014  0.014  0.014  0.014

Hg mg/L  1.2E-05  1.9E-06  8.0E-07  4.2E-06  2.2E-05  2.6E-05  1.7E-05  6.1E-05  6.3E-05  5.0E-05  3.6E-05  2.0E-05  1.5E-05  4.0E-05  2.0E-05  2.4E-05

K mg/L -  0.55  0.32  0.72  1.46  1.49  1.55  1.49  1.16  0.92  1.14  1.47  1.59  1.40  1.48  1.27

Mg mg/L -  0.73  0.31  1.04  3.16  3.35  3.47  2.30  1.57  1.21  2.10  2.96  3.27  2.82  2.94  2.98

Mn mg/L  0.050  0.002  0.001  0.005  0.0057  0.0057  0.0057  0.0057  0.0057  0.0057  0.0057  0.0057  0.0057  0.0057  0.0057  0.0057

Mo mg/L  0.60  0.00011 <0.00005  0.00016  0.00022  0.00022  0.00022  0.00013  0.00012  0.00012  0.00021  0.00021  0.00021  0.00019  0.00019  0.00017

Na mg/L -  2.20  1.31  2.97  3.92  4.09  4.09  2.96  2.40  2.14  3.13  3.86  4.00  3.58  3.78  3.61

Ni mg/L  0.052  0.00021 <0.0002  0.00038  0.00024  0.00024  0.00024  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00022  0.00022  0.00018

P mg/L -  0.035 <0.02  0.080  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05

Sb mg/L  0.0052  0.0006  0.0002  0.0011  0.00015  0.00018  0.00019  0.00023  0.00018  7.6E-05  9.0E-05  0.00014  0.00016  0.00014  0.00012  0.00015

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  1.70  0.67  2.53  11.2  10.8  11.5  8.55  5.61  3.59  5.48  9.07  9.66  8.48  9.53  10.2

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  9.2E-05  9.2E-05  9.2E-05  9.2E-05  9.2E-05  9.2E-05  9.2E-05  9.2E-05  9.2E-05  9.2E-05  9.2E-05  9.2E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027

Zn mg/L  0.12  0.00061 <0.0005  0.00170  0.0027  0.0015  0.0024  0.0013  0.0022  0.0019  0.0013  0.0019  0.0038  0.0029  0.0016  0.0019

TDS mg/L  500  36.5  8.00  59.0  55.4  57.8  58.2  52.1  41.8  46.0  42.7  49.8  67.6  56.3  43.7  40.9

NO3 + NO2 mg/L as N -  0.053 <0.05  0.082  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055  0.055

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 30

Parameter

Minimum Measured 
Baseline Chemistry 

at YP-T-11 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

Units

All values are for dissolved fraction unless otherwise noted

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

Predicted Chemistry at YP-T-11 - Post-Closure Year 30



YP‐T‐11: Fiddle Creek below Fiddle DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.19  6.30  7.87  7.65  7.72  7.94  8.02  7.14  6.99  7.36  7.43  7.72  7.43  7.80  7.65

Alkalinity mg/L as CaCO3 >20  25.3  9.40  66.1  47.9  43.2  42.4  27.6  20.6  15.9  29.1  38.8  41.9  40.3  40.6  38.8

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  4.0E-05  4.0E-05  4.0E-05  4.0E-05  4.0E-05  4.0E-05  4.0E-05  4.0E-05  4.0E-05  4.0E-05  4.0E-05  4.0E-05

Al mg/L  0.050  0.017  0.004  0.046  0.0058  0.0058  0.022  0.018  0.013  0.013  0.0066  0.0039  0.0039  0.0041  0.0041  0.0043

As mg/L  0.010  0.002  0.001  0.003  0.29  0.27  0.29  0.29  0.34  0.100  0.18  0.32  0.36  0.24  0.23  0.31

B mg/L  120  0.027 <0.02  0.050  0.066  0.066  0.066  0.066  0.066  0.066  0.066  0.066  0.066  0.066  0.066  0.066

Ba mg/L  2.00  0.012  0.007  0.016  0.0081  0.0081  0.0081  0.0049  0.0045  0.0045  0.0080  0.0080  0.0080  0.0073  0.0073  0.0063

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  5.6  2.50  7.97  9.13  9.30  9.70  6.39  4.33  3.71  6.16  8.84  9.30  8.56  8.61  8.38

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

Cl mg/L  230  0.39 <0.2  0.89  0.37  0.45  0.37  0.37  0.37  0.37  0.37  0.43  0.37  0.37  0.48  0.51

Co mg/L - 0.00002 <0.00002 0.00004  0.00022  0.00022  0.00022  0.00012  0.00021  0.00021  0.00014  0.00014  0.00014  0.00017  0.00017  0.00012

Cr mg/L  0.10  0.00026 <0.0002  0.00200  0.00017  0.00017  0.00017  0.00017  0.00017  0.00017  0.00017  0.00017  0.00017  0.00017  0.00017  0.00017

Cu mg/L  0.0090  0.00021 <0.0001  0.00060  0.00033  0.00031  0.00040  0.00027  0.00039  0.00027  0.00013  0.00024  0.00017  0.00046  0.00029  0.00017

F mg/L  2.00  0.28 <0.2  0.40  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25

Fe mg/L  0.30  0.023 <0.01  0.043  0.013  0.024  0.053  0.059  0.025  0.034  0.020  0.013  0.013  0.013  0.013  0.013

Hg mg/L  1.2E-05  1.9E-06  8.0E-07  4.2E-06  2.2E-05  2.6E-05  1.7E-05  6.1E-05  6.2E-05  5.0E-05  3.5E-05  2.0E-05  1.5E-05  3.9E-05  2.0E-05  2.4E-05

K mg/L -  0.55  0.32  0.72  1.42  1.46  1.51  1.46  1.14  0.90  1.11  1.43  1.55  1.36  1.44  1.24

Mg mg/L -  0.73  0.31  1.04  3.08  3.28  3.39  2.25  1.53  1.18  2.05  2.89  3.20  2.75  2.87  2.91

Mn mg/L  0.050  0.002  0.001  0.005  0.0054  0.0054  0.0054  0.0054  0.0054  0.0054  0.0054  0.0054  0.0054  0.0054  0.0054  0.0054

Mo mg/L  0.60  0.00011 <0.00005  0.00016  0.00022  0.00022  0.00022  0.00012  0.00012  0.00012  0.00021  0.00021  0.00021  0.00019  0.00019  0.00016

Na mg/L -  2.20  1.31  2.97  3.82  3.98  3.98  2.88  2.33  2.09  3.05  3.76  3.90  3.49  3.68  3.52

Ni mg/L  0.052  0.00021 <0.0002  0.00038  0.00023  0.00023  0.00023  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00022  0.00022  0.00018

P mg/L -  0.035 <0.02  0.080  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05

Sb mg/L  0.0052  0.0006  0.0002  0.0011  0.00016  0.00019  0.00019  0.00024  0.00019  7.9E-05  9.3E-05  0.00014  0.00017  0.00014  0.00013  0.00016

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  1.70  0.67  2.53  10.9  10.6  11.2  8.35  5.48  3.51  5.35  8.86  9.43  8.28  9.30  9.94

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  9.3E-05  9.3E-05  9.3E-05  9.3E-05  9.3E-05  9.3E-05  9.3E-05  9.3E-05  9.3E-05  9.3E-05  9.3E-05  9.3E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026

Zn mg/L  0.12  0.00061 <0.0005  0.00170  0.0027  0.0015  0.0024  0.0013  0.0022  0.0019  0.0013  0.0019  0.0038  0.0029  0.0016  0.0019

TDS mg/L  500  36.5  8.00  59.0  54.6  57.0  57.4  51.4  41.2  45.4  42.1  49.1  66.7  55.6  43.1  40.3

NO3 + NO2 mg/L as N -  0.053 <0.05  0.082  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 50

Minimum Measured 
Baseline Chemistry 

at YP-T-11 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

Predicted Chemistry at YP-T-11 - Post-Closure Year 50

All values are for dissolved fraction unless otherwise noted

Parameter



YP‐T‐11: Fiddle Creek below Fiddle DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.19  6.30  7.87  7.71  7.78  8.00  8.08  7.19  7.04  7.41  7.49  7.78  7.49  7.86  7.71

Alkalinity mg/L as CaCO3 >20  25.3  9.40  66.1  49.1  44.3  43.5  28.3  21.1  16.3  29.9  39.7  42.9  41.3  41.6  39.7

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  4.2E-05  4.2E-05  4.2E-05  4.2E-05  4.2E-05  4.2E-05  4.2E-05  4.2E-05  4.2E-05  4.2E-05  4.2E-05  4.2E-05

Al mg/L  0.050  0.017  0.004  0.046  0.0054  0.0054  0.021  0.017  0.012  0.012  0.0062  0.0036  0.0036  0.0039  0.0039  0.0040

As mg/L  0.010  0.002  0.001  0.003  0.33  0.30  0.33  0.32  0.38  0.11  0.21  0.36  0.40  0.27  0.27  0.35

B mg/L  120  0.027 <0.02  0.050  0.072  0.072  0.072  0.072  0.072  0.072  0.072  0.072  0.072  0.072  0.072  0.072

Ba mg/L  2.00  0.012  0.007  0.016  0.0074  0.0074  0.0074  0.0045  0.0040  0.0040  0.0072  0.0072  0.0072  0.0067  0.0067  0.0058

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  5.6  2.50  7.97  9.16  9.33  9.73  6.41  4.35  3.72  6.18  8.87  9.33  8.59  8.64  8.42

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05

Cl mg/L  230  0.39 <0.2  0.89  0.38  0.46  0.38  0.38  0.38  0.38  0.38  0.44  0.38  0.38  0.49  0.52

Co mg/L - 0.00002 <0.00002 0.00004  0.00024  0.00024  0.00024  0.00013  0.00024  0.00024  0.00016  0.00016  0.00016  0.00019  0.00019  0.00013

Cr mg/L  0.10  0.00026 <0.0002  0.00200  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015

Cu mg/L  0.0090  0.00021 <0.0001  0.00060  0.00033  0.00030  0.00039  0.00026  0.00038  0.00026  0.00013  0.00024  0.00016  0.00046  0.00028  0.00016

F mg/L  2.00  0.28 <0.2  0.40  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25

Fe mg/L  0.30  0.023 <0.01  0.043  0.014  0.027  0.059  0.065  0.028  0.037  0.022  0.014  0.014  0.014  0.014  0.014

Hg mg/L  1.2E-05  1.9E-06  8.0E-07  4.2E-06  2.5E-05  3.0E-05  1.9E-05  6.9E-05  7.1E-05  5.7E-05  4.0E-05  2.3E-05  1.7E-05  4.5E-05  2.3E-05  2.7E-05

K mg/L -  0.55  0.32  0.72  1.54  1.58  1.64  1.58  1.23  0.98  1.21  1.55  1.68  1.48  1.57  1.35

Mg mg/L -  0.73  0.31  1.04  3.38  3.59  3.72  2.47  1.68  1.30  2.25  3.17  3.51  3.02  3.15  3.19

Mn mg/L  0.050  0.002  0.001  0.005  0.0055  0.0055  0.0055  0.0055  0.0055  0.0055  0.0055  0.0055  0.0055  0.0055  0.0055  0.0055

Mo mg/L  0.60  0.00011 <0.00005  0.00016  0.00023  0.00023  0.00023  0.00013  0.00013  0.00013  0.00022  0.00022  0.00022  0.00020  0.00020  0.00017

Na mg/L -  2.20  1.31  2.97  4.01  4.19  4.19  3.03  2.45  2.20  3.21  3.96  4.10  3.67  3.87  3.70

Ni mg/L  0.052  0.00021 <0.0002  0.00038  0.00024  0.00024  0.00024  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00022  0.00022  0.00018

P mg/L -  0.035 <0.02  0.080  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05

Sb mg/L  0.0052  0.0006  0.0002  0.0011  0.00016  0.00018  0.00019  0.00023  0.00019  7.8E-05  9.2E-05  0.00014  0.00017  0.00014  0.00012  0.00015

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  1.70  0.67  2.53  12.0  11.6  12.3  9.18  6.02  3.85  5.88  9.74  10.4  9.11  10.2  10.9

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  9.9E-05  9.9E-05  9.9E-05  9.9E-05  9.9E-05  9.9E-05  9.9E-05  9.9E-05  9.9E-05  9.9E-05  9.9E-05  9.9E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027

Zn mg/L  0.12  0.00061 <0.0005  0.00170  0.0029  0.0017  0.0026  0.0014  0.0024  0.0020  0.0014  0.0020  0.0042  0.0032  0.0017  0.0020

TDS mg/L  500  36.5  8.00  59.0  56.6  59.0  59.5  53.2  42.7  47.0  43.6  50.8  69.1  57.6  44.6  41.7

NO3 + NO2 mg/L as N -  0.053 <0.05  0.082  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 75

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

Predicted Chemistry at YP-T-11 - Post-Closure Year 75
Parameter

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-11 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

11 (HDR, 2017)



YP‐T‐11: Fiddle Creek below Fiddle DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.19  6.30  7.87  7.73  7.80  8.02  8.10  7.21  7.06  7.43  7.50  7.80  7.50  7.87  7.73

Alkalinity mg/L as CaCO3 >20  25.3  9.40  66.1  49.6  44.7  43.9  28.6  21.3  16.4  30.2  40.1  43.4  41.8  42.0  40.1

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  4.3E-05  4.3E-05  4.3E-05  4.3E-05  4.3E-05  4.3E-05  4.3E-05  4.3E-05  4.3E-05  4.3E-05  4.3E-05  4.3E-05

Al mg/L  0.050  0.017  0.004  0.046  0.0053  0.0053  0.020  0.016  0.012  0.012  0.0060  0.0036  0.0036  0.0038  0.0038  0.0039

As mg/L  0.010  0.002  0.001  0.003  0.34  0.31  0.34  0.34  0.40  0.12  0.21  0.37  0.42  0.28  0.28  0.36

B mg/L  120  0.027 <0.02  0.050  0.073  0.073  0.073  0.073  0.073  0.073  0.073  0.073  0.073  0.073  0.073  0.073

Ba mg/L  2.00  0.012  0.007  0.016  0.0072  0.0072  0.0072  0.0043  0.0039  0.0039  0.0070  0.0070  0.0070  0.0065  0.0065  0.0056

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  5.6  2.50  7.97  9.20  9.38  9.78  6.44  4.37  3.74  6.21  8.92  9.38  8.63  8.69  8.46

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05

Cl mg/L  230  0.39 <0.2  0.89  0.38  0.46  0.38  0.38  0.38  0.38  0.38  0.44  0.38  0.38  0.49  0.52

Co mg/L - 0.00002 <0.00002 0.00004  0.00025  0.00025  0.00025  0.00013  0.00024  0.00024  0.00016  0.00016  0.00016  0.00019  0.00019  0.00013

Cr mg/L  0.10  0.00026 <0.0002  0.00200  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015  0.00015

Cu mg/L  0.0090  0.00021 <0.0001  0.00060  0.00033  0.00030  0.00040  0.00026  0.00039  0.00026  0.00013  0.00024  0.00016  0.00046  0.00028  0.00017

F mg/L  2.00  0.28 <0.2  0.40  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25  0.25

Fe mg/L  0.30  0.023 <0.01  0.043  0.014  0.027  0.060  0.066  0.028  0.038  0.022  0.014  0.014  0.014  0.014  0.014

Hg mg/L  1.2E-05  1.9E-06  8.0E-07  4.2E-06  2.6E-05  3.1E-05  2.0E-05  7.2E-05  7.4E-05  5.9E-05  4.2E-05  2.4E-05  1.8E-05  4.6E-05  2.3E-05  2.8E-05

K mg/L -  0.55  0.32  0.72  1.58  1.62  1.68  1.62  1.26  1.00  1.24  1.59  1.72  1.51  1.60  1.38

Mg mg/L -  0.73  0.31  1.04  3.45  3.67  3.80  2.52  1.72  1.32  2.30  3.23  3.58  3.08  3.21  3.26

Mn mg/L  0.050  0.002  0.001  0.005  0.0056  0.0056  0.0056  0.0056  0.0056  0.0056  0.0056  0.0056  0.0056  0.0056  0.0056  0.0056

Mo mg/L  0.60  0.00011 <0.00005  0.00016  0.00024  0.00024  0.00024  0.00014  0.00013  0.00013  0.00023  0.00023  0.00023  0.00020  0.00020  0.00018

Na mg/L -  2.20  1.31  2.97  4.06  4.23  4.23  3.07  2.48  2.22  3.24  4.00  4.15  3.71  3.91  3.74

Ni mg/L  0.052  0.00021 <0.0002  0.00038  0.00024  0.00024  0.00024  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00022  0.00022  0.00018

P mg/L -  0.035 <0.02  0.080  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05

Sb mg/L  0.0052  0.0006  0.0002  0.0011  0.00016  0.00018  0.00019  0.00023  0.00019  7.8E-05  9.2E-05  0.00014  0.00017  0.00014  0.00012  0.00015

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  1.70  0.67  2.53  12.4  12.0  12.7  9.48  6.22  3.98  6.08  10.1  10.7  9.40  10.6  11.3

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011  0.00011

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028

Zn mg/L  0.12  0.00061 <0.0005  0.00170  0.0030  0.0017  0.0027  0.0014  0.0025  0.0021  0.0014  0.0021  0.0043  0.0033  0.0018  0.0021

TDS mg/L  500  36.5  8.00  59.0  57.3  59.7  60.2  53.9  43.2  47.6  44.2  51.5  69.9  58.3  45.2  42.3

NO3 + NO2 mg/L as N -  0.053 <0.05  0.082  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 100

Predicted Chemistry at YP-T-11 - Post-Closure Year 100
Parameter

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-11 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

11 (HDR, 2017)

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

11 (HDR, 2017)



YP‐SR‐6: EFSFSR below Fiddle Creek and above Yellow Pine Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.38  6.36  8.53  7.56  7.85  7.71  7.78  7.34  7.05  7.12  7.63  7.41  7.34  7.71  7.27

Alkalinity mg/L as CaCO3 >20  40.9  21.5  70.0  56.9  54.8  66.0  37.1  27.0  26.7  41.1  51.5  53.0  50.1  52.6  50.5

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.011  0.003  0.041  0.0038  0.0038  0.00067  0.013  0.013  0.011  0.0075  0.0037  0.0037  0.0044  0.0044  0.0053

As mg/L  0.010  0.030  0.013  0.041  0.013  0.013  0.014  0.016  0.0093  0.0057  0.010  0.014  0.015  0.012  0.011  0.013

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.010  0.005  0.013  0.012  0.012  0.012  0.0065  0.0065  0.0065  0.011  0.011  0.011  0.010  0.010  0.010

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.66  14.5  13.5  14.1  14.4  10.3  6.61  6.25  9.78  13.1  13.7  12.6  12.1  12.9

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.68  0.23  1.07  0.46  0.47  0.42  0.29  0.11  0.048  0.10  0.29  0.35  0.41  0.41  0.39

Co mg/L - 0.00010 0.00004 0.00018  9.8E-05  9.8E-05  9.8E-05  3.7E-05  3.7E-05  3.7E-05  6.5E-05  6.5E-05  6.5E-05  7.3E-05  7.3E-05  6.5E-05

Cr mg/L  0.10 <0.0002 <0.0002 <0.0002  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00023 <0.0001  0.00050  0.00023  0.00027  0.00019  0.00041  0.00023  0.00019  0.00023  0.00016  0.00019  0.00014  0.00019  0.00017

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.029 <0.02  0.054  0.0095  0.0072  0.0100  0.011  0.0060  0.0018  0.010  0.012  0.013  0.013  0.012  0.0097

Hg mg/L  1.2E-05  2.4E-06  1.4E-06  4.6E-06  1.3E-06  1.4E-06  1.5E-06  3.1E-06  2.5E-06  1.8E-06  1.5E-06  1.3E-06  1.4E-06  1.7E-06  1.5E-06  1.9E-06

K mg/L -  0.82  0.50  1.06  0.88  0.93  0.95  0.90  0.64  0.54  0.67  0.88  0.87  0.81  0.81  0.83

Mg mg/L -  2.51  1.12  3.57  3.11  3.26  3.26  2.22  1.36  1.22  2.07  2.96  3.20  2.71  2.75  2.86

Mn mg/L  0.050  0.009  0.004  0.015  0.013  0.013  0.017  0.016  0.0050  0.0064  0.010  0.012  0.012  0.013  0.013  0.011

Mo mg/L  0.60  0.00079  0.00049  0.00097  0.0012  0.0012  0.0012  0.00075  0.00075  0.00075  0.0012  0.0012  0.0012  0.0011  0.0011  0.0011

Na mg/L -  2.33  1.41  2.98  2.70  2.86  2.92  2.27  1.69  1.51  2.19  2.60  2.62  2.48  2.52  2.56

Ni mg/L  0.052  0.00026 <0.0002  0.00111  0.00028  0.00028  0.00028  0.00018  0.00018  0.00018  0.00023  0.00023  0.00023  0.00024  0.00024  0.00018

P mg/L -  0.034 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00003  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05

Sb mg/L  0.0052  0.019  0.006  0.047  0.013  0.017  0.020  0.028  0.013  0.0050  0.0066  0.0091  0.011  0.011  0.011  0.016

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.33  2.33  10.10  8.51  8.79  9.21  7.43  3.53  2.40  3.90  5.88  6.68  6.49  6.77  8.13

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00016  0.00016  0.00016  0.00021  0.00021  0.00021  0.00030  0.00030  0.00030  0.00016  0.00016  0.00016

Zn mg/L  0.12  0.00077 <0.0005  0.00300  0.00067  0.00063  0.00034  0.00059  0.00067  0.00049  0.00034  0.00062  0.00081  0.00074  0.00049  0.00070

TDS mg/L  500  57.3  25.5  99.0  62.3  62.3  57.1  52.0  38.4  41.2  50.1  67.4  60.9  54.3  63.7  53.8

NO3 + NO2 mg/L as N -  0.052 <0.05  0.066  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 1

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

Predicted Chemistry at YP-SR-6 - Operational Year 1

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 
at YP-SR-6 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)



YP‐SR‐6: EFSFSR below Fiddle Creek and above Yellow Pine Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.38  6.36  8.53  7.56  7.85  7.71  7.78  7.34  7.04  7.12  7.63  7.41  7.34  7.71  7.26

Alkalinity mg/L as CaCO3 >20  40.9  21.5  70.0  60.2  57.9  69.7  39.2  28.6  28.2  43.4  54.5  56.0  53.0  55.6  53.3

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.011  0.003  0.041  0.0037  0.0037  0.00064  0.012  0.012  0.011  0.0071  0.0035  0.0035  0.0042  0.0042  0.0050

As mg/L  0.010  0.030  0.013  0.041  0.016  0.016  0.017  0.019  0.011  0.0069  0.013  0.017  0.018  0.015  0.014  0.016

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.010  0.005  0.013  0.013  0.013  0.013  0.0072  0.0072  0.0072  0.013  0.013  0.013  0.011  0.011  0.011

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.66  14.5  14.4  15.0  15.3  11.0  7.04  6.67  10.4  14.0  14.6  13.4  12.9  13.7

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.68  0.23  1.07  0.54  0.56  0.50  0.34  0.13  0.057  0.12  0.34  0.42  0.49  0.48  0.46

Co mg/L - 0.00010 0.00004 0.00018  0.00012  0.00012  0.00012  4.4E-05  4.4E-05  4.4E-05  7.7E-05  7.7E-05  7.7E-05  8.7E-05  8.7E-05  7.8E-05

Cr mg/L  0.10 <0.0002 <0.0002 <0.0002  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00023 <0.0001  0.00050  0.00025  0.00028  0.00020  0.00044  0.00025  0.00020  0.00025  0.00017  0.00020  0.00015  0.00020  0.00018

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.029 <0.02  0.054  0.015  0.011  0.016  0.017  0.0095  0.0029  0.017  0.019  0.020  0.021  0.018  0.015

Hg mg/L  1.2E-05  2.4E-06  1.4E-06  4.6E-06  1.3E-06  1.4E-06  1.5E-06  3.1E-06  2.5E-06  1.8E-06  1.5E-06  1.3E-06  1.4E-06  1.7E-06  1.4E-06  1.8E-06

K mg/L -  0.82  0.50  1.06  0.93  0.98  1.01  0.95  0.68  0.57  0.71  0.93  0.92  0.86  0.85  0.87

Mg mg/L -  2.51  1.12  3.57  3.44  3.60  3.60  2.46  1.50  1.35  2.29  3.27  3.54  3.00  3.04  3.16

Mn mg/L  0.050  0.009  0.004  0.015  0.013  0.013  0.017  0.016  0.0050  0.0064  0.010  0.012  0.012  0.013  0.013  0.011

Mo mg/L  0.60  0.00079  0.00049  0.00097  0.0013  0.0013  0.0013  0.00082  0.00082  0.00082  0.0013  0.0013  0.0013  0.0012  0.0012  0.0012

Na mg/L -  2.33  1.41  2.98  2.98  3.16  3.22  2.50  1.86  1.67  2.41  2.87  2.89  2.74  2.78  2.83

Ni mg/L  0.052  0.00026 <0.0002  0.00111  0.00039  0.00039  0.00039  0.00025  0.00025  0.00025  0.00033  0.00033  0.00033  0.00034  0.00034  0.00025

P mg/L -  0.034 <0.02  0.043  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 0.00002 <0.00002 0.00003  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05

Sb mg/L  0.0052  0.019  0.006  0.047  0.015  0.019  0.023  0.031  0.014  0.0056  0.0074  0.010  0.012  0.012  0.012  0.018

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.33  2.33  10.10  9.74  10.1  10.5  8.50  4.04  2.74  4.47  6.73  7.64  7.43  7.75  9.31

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00016  0.00016  0.00016  0.00022  0.00022  0.00022  0.00030  0.00030  0.00030  0.00016  0.00016  0.00016

Zn mg/L  0.12  0.00077 <0.0005  0.00300  0.00078  0.00074  0.00039  0.00068  0.00078  0.00057  0.00039  0.00072  0.00094  0.00086  0.00057  0.00081

TDS mg/L  500  57.3  25.5  99.0  66.1  66.1  60.7  55.2  40.8  43.8  53.2  71.6  64.7  57.7  67.6  57.2

NO3 + NO2 mg/L as N -  0.052 <0.05  0.066  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 2

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

Predicted Chemistry at YP-SR-6 - Operational Year 2

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 
at YP-SR-6 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)



YP‐SR‐6: EFSFSR below Fiddle Creek and above Yellow Pine Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.38  6.36  8.53  7.56  7.85  7.71  7.78  7.34  7.05  7.12  7.63  7.41  7.34  7.71  7.27

Alkalinity mg/L as CaCO3 >20  40.9  21.5  70.0  57.8  55.6  67.0  37.7  27.4  27.1  41.7  52.3  53.8  50.9  53.4  51.2

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.011  0.003  0.041  0.0038  0.0038  0.00066  0.012  0.012  0.011  0.0074  0.0036  0.0036  0.0044  0.0044  0.0052

As mg/L  0.010  0.030  0.013  0.041  0.014  0.014  0.015  0.017  0.0099  0.0061  0.011  0.015  0.016  0.013  0.012  0.014

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.010  0.005  0.013  0.012  0.012  0.012  0.0067  0.0067  0.0067  0.012  0.012  0.012  0.011  0.011  0.010

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.66  14.5  13.7  14.4  14.6  10.5  6.73  6.37  9.96  13.4  13.9  12.8  12.3  13.1

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.68  0.23  1.07  0.48  0.49  0.44  0.30  0.11  0.051  0.11  0.30  0.37  0.43  0.43  0.41

Co mg/L - 0.00010 0.00004 0.00018  0.00010  0.00010  0.00010  3.9E-05  3.9E-05  3.9E-05  6.8E-05  6.8E-05  6.8E-05  7.6E-05  7.6E-05  6.8E-05

Cr mg/L  0.10 <0.0002 <0.0002 <0.0002  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00023 <0.0001  0.00050  0.00024  0.00027  0.00019  0.00042  0.00024  0.00019  0.00024  0.00016  0.00019  0.00014  0.00019  0.00017

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.029 <0.02  0.054  0.011  0.0087  0.012  0.013  0.0072  0.0022  0.013  0.014  0.015  0.016  0.014  0.012

Hg mg/L  1.2E-05  2.4E-06  1.4E-06  4.6E-06  1.3E-06  1.4E-06  1.5E-06  3.1E-06  2.5E-06  1.8E-06  1.5E-06  1.3E-06  1.4E-06  1.7E-06  1.4E-06  1.9E-06

K mg/L -  0.82  0.50  1.06  0.89  0.94  0.97  0.91  0.65  0.55  0.68  0.89  0.88  0.83  0.82  0.84

Mg mg/L -  2.51  1.12  3.57  3.20  3.35  3.35  2.29  1.40  1.26  2.13  3.04  3.30  2.79  2.83  2.95

Mn mg/L  0.050  0.009  0.004  0.015  0.013  0.013  0.017  0.016  0.0050  0.0064  0.010  0.012  0.012  0.013  0.013  0.011

Mo mg/L  0.60  0.00079  0.00049  0.00097  0.0012  0.0012  0.0012  0.00077  0.00077  0.00077  0.0012  0.0012  0.0012  0.0011  0.0011  0.0012

Na mg/L -  2.33  1.41  2.98  2.76  2.92  2.98  2.31  1.72  1.54  2.23  2.65  2.68  2.53  2.57  2.61

Ni mg/L  0.052  0.00026 <0.0002  0.00111  0.00030  0.00030  0.00030  0.00019  0.00019  0.00019  0.00025  0.00025  0.00025  0.00026  0.00026  0.00019

P mg/L -  0.034 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00003  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05

Sb mg/L  0.0052  0.019  0.006  0.047  0.014  0.018  0.021  0.029  0.013  0.0052  0.0068  0.0094  0.011  0.012  0.011  0.017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.33  2.33  10.10  8.83  9.12  9.56  7.71  3.66  2.49  4.05  6.10  6.93  6.73  7.03  8.44

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00016  0.00016  0.00016  0.00021  0.00021  0.00021  0.00030  0.00030  0.00030  0.00016  0.00016  0.00016

Zn mg/L  0.12  0.00077 <0.0005  0.00300  0.00069  0.00065  0.00035  0.00060  0.00069  0.00051  0.00035  0.00064  0.00084  0.00076  0.00051  0.00072

TDS mg/L  500  57.3  25.5  99.0  63.3  63.3  58.0  52.8  39.0  41.9  50.9  68.5  61.9  55.2  64.7  54.7

NO3 + NO2 mg/L as N -  0.052 <0.05  0.066  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 3

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

Predicted Chemistry at YP-SR-6 - Operational Year 3 
Parameter

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 
at YP-SR-6 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)



Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.38  6.36  8.53  7.56  7.85  7.71  7.78  7.34  7.05  7.12  7.63  7.41  7.34  7.71  7.27

Alkalinity mg/L as CaCO3 >20  40.9  21.5  70.0  58.3  56.1  67.5  38.0  27.7  27.3  42.1  52.8  54.2  51.3  53.9  51.7

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.011  0.003  0.041  0.0037  0.0037  0.00066  0.012  0.012  0.011  0.0073  0.0036  0.0036  0.0043  0.0043  0.0052

As mg/L  0.010  0.030  0.013  0.041  0.014  0.014  0.015  0.017  0.010  0.0062  0.011  0.016  0.016  0.013  0.012  0.014

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.010  0.005  0.013  0.012  0.012  0.012  0.0068  0.0068  0.0068  0.012  0.012  0.012  0.011  0.011  0.011

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.66  14.5  13.9  14.5  14.8  10.6  6.79  6.43  10.1  13.5  14.0  13.0  12.4  13.2

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.68  0.23  1.07  0.48  0.50  0.45  0.30  0.12  0.051  0.11  0.31  0.37  0.44  0.44  0.41

Co mg/L - 0.00010 0.00004 0.00018  0.00011  0.00011  0.00011  4.0E-05  4.0E-05  4.0E-05  7.0E-05  7.0E-05  7.0E-05  7.8E-05  7.8E-05  7.0E-05

Cr mg/L  0.10 <0.0002 <0.0002 <0.0002  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00023 <0.0001  0.00050  0.00024  0.00027  0.00019  0.00043  0.00024  0.00019  0.00024  0.00016  0.00019  0.00014  0.00019  0.00018

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.029 <0.02  0.054  0.012  0.0090  0.013  0.014  0.0075  0.0023  0.013  0.015  0.016  0.017  0.015  0.012

Hg mg/L  1.2E-05  2.4E-06  1.4E-06  4.6E-06  1.3E-06  1.4E-06  1.5E-06  3.1E-06  2.5E-06  1.8E-06  1.5E-06  1.3E-06  1.4E-06  1.7E-06  1.4E-06  1.9E-06

K mg/L -  0.82  0.50  1.06  0.90  0.95  0.98  0.92  0.66  0.56  0.69  0.90  0.89  0.83  0.82  0.85

Mg mg/L -  2.51  1.12  3.57  3.25  3.41  3.41  2.32  1.42  1.28  2.17  3.09  3.35  2.84  2.88  2.99

Mn mg/L  0.050  0.009  0.004  0.015  0.013  0.013  0.017  0.016  0.0050  0.0064  0.010  0.012  0.012  0.013  0.013  0.011

Mo mg/L  0.60  0.00079  0.00049  0.00097  0.0012  0.0012  0.0012  0.00078  0.00078  0.00078  0.0012  0.0012  0.0012  0.0011  0.0011  0.0012

Na mg/L -  2.33  1.41  2.98  2.79  2.95  3.02  2.34  1.74  1.56  2.26  2.69  2.71  2.56  2.61  2.65

Ni mg/L  0.052  0.00026 <0.0002  0.00111  0.00031  0.00031  0.00031  0.00020  0.00020  0.00020  0.00026  0.00026  0.00026  0.00027  0.00027  0.00020

P mg/L -  0.034 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00003  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05

Sb mg/L  0.0052  0.019  0.006  0.047  0.014  0.018  0.021  0.029  0.013  0.0053  0.0070  0.0095  0.011  0.012  0.011  0.017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.33  2.33  10.10  9.00  9.30  9.75  7.86  3.73  2.54  4.13  6.22  7.06  6.86  7.16  8.60

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00016  0.00016  0.00016  0.00021  0.00021  0.00021  0.00030  0.00030  0.00030  0.00016  0.00016  0.00016

Zn mg/L  0.12  0.00077 <0.0005  0.00300  0.00071  0.00066  0.00035  0.00062  0.00071  0.00052  0.00035  0.00065  0.00085  0.00078  0.00052  0.00073

TDS mg/L  500  57.3  25.5  99.0  63.8  63.8  58.5  53.3  39.4  42.2  51.3  69.1  62.4  55.7  65.3  55.2

NO3 + NO2 mg/L as N -  0.052 <0.05  0.066  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 4

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

Predicted Chemistry at YP-SR-6 - Operational Year 4 

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 
at YP-SR-6 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)



YP‐SR‐6: EFSFSR below Fiddle Creek and above Yellow Pine Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.38  6.36  8.53  7.56  7.85  7.70  7.78  7.34  7.04  7.12  7.63  7.41  7.34  7.70  7.26

Alkalinity mg/L as CaCO3 >20  40.9  21.5  70.0  57.9  55.7  67.1  37.7  27.5  27.1  41.8  52.4  53.9  50.9  53.5  51.3

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.011  0.003  0.041  0.0038  0.0038  0.00066  0.012  0.012  0.011  0.0074  0.0036  0.0036  0.0043  0.0043  0.0052

As mg/L  0.010  0.030  0.013  0.041  0.013  0.013  0.014  0.016  0.0092  0.0057  0.010  0.014  0.015  0.012  0.011  0.013

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.010  0.005  0.013  0.012  0.012  0.012  0.0067  0.0067  0.0067  0.012  0.012  0.012  0.011  0.011  0.010

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.66  14.5  13.7  14.4  14.6  10.5  6.74  6.38  9.97  13.4  13.9  12.8  12.3  13.1

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.68  0.23  1.07  0.47  0.49  0.44  0.30  0.11  0.050  0.11  0.30  0.37  0.43  0.43  0.40

Co mg/L - 0.00010 0.00004 0.00018  0.00010  0.00010  0.00010  3.9E-05  3.9E-05  3.9E-05  6.8E-05  6.8E-05  6.8E-05  7.6E-05  7.6E-05  6.8E-05

Cr mg/L  0.10 <0.0002 <0.0002 <0.0002  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00023 <0.0001  0.00050  0.00024  0.00027  0.00019  0.00042  0.00024  0.00019  0.00024  0.00016  0.00019  0.00014  0.00019  0.00018

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.029 <0.02  0.054  0.0086  0.0065  0.0091  0.0099  0.0054  0.0017  0.0095  0.011  0.012  0.012  0.011  0.0088

Hg mg/L  1.2E-05  2.4E-06  1.4E-06  4.6E-06  1.3E-06  1.4E-06  1.5E-06  3.1E-06  2.5E-06  1.8E-06  1.5E-06  1.3E-06  1.4E-06  1.7E-06  1.4E-06  1.8E-06

K mg/L -  0.82  0.50  1.06  0.89  0.94  0.97  0.91  0.65  0.55  0.68  0.89  0.88  0.83  0.82  0.84

Mg mg/L -  2.51  1.12  3.57  3.20  3.36  3.36  2.29  1.40  1.26  2.14  3.05  3.30  2.80  2.84  2.95

Mn mg/L  0.050  0.009  0.004  0.015  0.013  0.013  0.017  0.016  0.0050  0.0064  0.010  0.012  0.012  0.013  0.013  0.011

Mo mg/L  0.60  0.00079  0.00049  0.00097  0.0012  0.0012  0.0012  0.00077  0.00077  0.00077  0.0012  0.0012  0.0012  0.0011  0.0011  0.0012

Na mg/L -  2.33  1.41  2.98  2.76  2.92  2.98  2.31  1.72  1.54  2.23  2.66  2.68  2.53  2.57  2.61

Ni mg/L  0.052  0.00026 <0.0002  0.00111  0.00030  0.00030  0.00030  0.00019  0.00019  0.00019  0.00025  0.00025  0.00025  0.00026  0.00026  0.00019

P mg/L -  0.034 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00003  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05

Sb mg/L  0.0052  0.019  0.006  0.047  0.014  0.018  0.021  0.029  0.013  0.0052  0.0069  0.0094  0.011  0.012  0.011  0.017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.33  2.33  10.10  8.80  9.09  9.53  7.68  3.65  2.48  4.04  6.08  6.91  6.71  7.00  8.41

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00016  0.00016  0.00016  0.00021  0.00021  0.00021  0.00030  0.00030  0.00030  0.00016  0.00016  0.00016

Zn mg/L  0.12  0.00077 <0.0005  0.00300  0.00069  0.00065  0.00035  0.00060  0.00069  0.00051  0.00035  0.00064  0.00083  0.00076  0.00051  0.00071

TDS mg/L  500  57.3  25.5  99.0  63.3  63.3  58.1  52.8  39.0  41.9  50.9  68.5  61.9  55.2  64.7  54.7

NO3 + NO2 mg/L as N -  0.052 <0.05  0.066  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 5

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

Predicted Chemistry at YP-SR-6 - Operational Year 5
Parameter

Maximum 
Measured Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 
at YP-SR-6 (HDR, 

2017)



YP‐SR‐6: EFSFSR below Fiddle Creek and above Yellow Pine Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.38  6.36  8.53  7.56  7.85  7.70  7.78  7.34  7.04  7.12  7.63  7.41  7.34  7.70  7.26

Alkalinity mg/L as CaCO3 >20  40.9  21.5  70.0  57.5  55.4  66.7  37.5  27.3  27.0  41.5  52.1  53.5  50.6  53.2  51.0

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.011  0.003  0.041  0.0038  0.0038  0.00066  0.012  0.012  0.011  0.0074  0.0036  0.0036  0.0044  0.0044  0.0052

As mg/L  0.010  0.030  0.013  0.041  0.013  0.013  0.014  0.016  0.0091  0.0056  0.010  0.014  0.015  0.012  0.011  0.013

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.010  0.005  0.013  0.012  0.012  0.012  0.0066  0.0066  0.0066  0.012  0.012  0.012  0.011  0.011  0.010

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.66  14.5  13.7  14.3  14.6  10.4  6.70  6.34  9.91  13.3  13.8  12.8  12.2  13.0

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.68  0.23  1.07  0.46  0.48  0.43  0.29  0.11  0.049  0.10  0.29  0.36  0.42  0.42  0.39

Co mg/L - 0.00010 0.00004 0.00018  0.00010  0.00010  0.00010  3.8E-05  3.8E-05  3.8E-05  6.6E-05  6.6E-05  6.6E-05  7.5E-05  7.5E-05  6.7E-05

Cr mg/L  0.10 <0.0002 <0.0002 <0.0002  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00023 <0.0001  0.00050  0.00023  0.00027  0.00019  0.00042  0.00024  0.00019  0.00023  0.00016  0.00019  0.00014  0.00019  0.00017

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.029 <0.02  0.054  0.0083  0.0063  0.0088  0.0096  0.0052  0.0016  0.0092  0.010  0.011  0.012  0.010  0.0085

Hg mg/L  1.2E-05  2.4E-06  1.4E-06  4.6E-06  1.3E-06  1.4E-06  1.5E-06  3.1E-06  2.5E-06  1.8E-06  1.5E-06  1.3E-06  1.4E-06  1.7E-06  1.4E-06  1.8E-06

K mg/L -  0.82  0.50  1.06  0.89  0.94  0.97  0.91  0.65  0.55  0.68  0.89  0.88  0.82  0.82  0.84

Mg mg/L -  2.51  1.12  3.57  3.17  3.32  3.32  2.27  1.38  1.25  2.11  3.02  3.27  2.77  2.81  2.92

Mn mg/L  0.050  0.009  0.004  0.015  0.013  0.013  0.017  0.016  0.0050  0.0064  0.010  0.012  0.012  0.013  0.013  0.011

Mo mg/L  0.60  0.00079  0.00049  0.00097  0.0012  0.0012  0.0012  0.00076  0.00076  0.00076  0.0012  0.0012  0.0012  0.0011  0.0011  0.0012

Na mg/L -  2.33  1.41  2.98  2.72  2.88  2.94  2.28  1.70  1.52  2.20  2.62  2.64  2.50  2.54  2.58

Ni mg/L  0.052  0.00026 <0.0002  0.00111  0.00028  0.00028  0.00028  0.00017  0.00017  0.00017  0.00023  0.00023  0.00023  0.00024  0.00024  0.00017

P mg/L -  0.034 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00003  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05  1.5E-05

Sb mg/L  0.0052  0.019  0.006  0.047  0.014  0.018  0.021  0.028  0.013  0.0052  0.0068  0.0093  0.011  0.011  0.011  0.017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.33  2.33  10.10  8.68  8.96  9.40  7.57  3.60  2.44  3.98  5.99  6.81  6.62  6.90  8.29

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00016  0.00016  0.00016  0.00021  0.00021  0.00021  0.00030  0.00030  0.00030  0.00016  0.00016  0.00016

Zn mg/L  0.12  0.00077 <0.0005  0.00300  0.00067  0.00063  0.00034  0.00059  0.00067  0.00049  0.00034  0.00062  0.00081  0.00074  0.00049  0.00070

TDS mg/L  500  57.3  25.5  99.0  62.9  62.9  57.7  52.5  38.8  41.6  50.6  68.1  61.5  54.9  64.3  54.4

NO3 + NO2 mg/L as N -  0.052 <0.05  0.066  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 6

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

Predicted Chemistry at YP-SR-6 - Operational Year 6 
Minimum Measured 
Baseline Chemistry 
at YP-SR-6 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐6: EFSFSR below Fiddle Creek and above Yellow Pine Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.38  6.36  8.53  7.56  7.86  7.71  7.78  7.34  7.05  7.12  7.63  7.41  7.34  7.71  7.27

Alkalinity mg/L as CaCO3 >20  40.9  21.5  70.0  57.9  55.7  67.1  37.7  27.5  27.1  41.8  52.4  53.9  50.9  53.5  51.3

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.011  0.003  0.041  0.0037  0.0037  0.00065  0.012  0.012  0.011  0.0073  0.0035  0.0035  0.0043  0.0043  0.0051

As mg/L  0.010  0.030  0.013  0.041  0.011  0.011  0.012  0.014  0.0080  0.0049  0.0090  0.012  0.013  0.010  0.0098  0.011

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.010  0.005  0.013  0.012  0.012  0.012  0.0068  0.0068  0.0068  0.012  0.012  0.012  0.011  0.011  0.011

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.66  14.5  13.7  14.3  14.6  10.5  6.71  6.35  9.93  13.3  13.9  12.8  12.3  13.1

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.68  0.23  1.07  0.41  0.42  0.38  0.26  0.098  0.043  0.091  0.26  0.31  0.37  0.37  0.35

Co mg/L - 0.00010 0.00004 0.00018  9.8E-05  9.8E-05  9.8E-05  3.7E-05  3.7E-05  3.7E-05  6.4E-05  6.4E-05  6.4E-05  7.2E-05  7.2E-05  6.5E-05

Cr mg/L  0.10 <0.0002 <0.0002 <0.0002  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00023 <0.0001  0.00050  0.00024  0.00027  0.00019  0.00042  0.00024  0.00019  0.00024  0.00016  0.00019  0.00014  0.00019  0.00018

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.029 <0.02  0.054  0.0033  0.0025  0.0034  0.0037  0.0020  0.00063  0.0036  0.0041  0.0044  0.0046  0.0040  0.0033

Hg mg/L  1.2E-05  2.4E-06  1.4E-06  4.6E-06  1.3E-06  1.4E-06  1.5E-06  3.1E-06  2.5E-06  1.8E-06  1.5E-06  1.3E-06  1.4E-06  1.7E-06  1.4E-06  1.9E-06

K mg/L -  0.82  0.50  1.06  0.89  0.94  0.97  0.91  0.65  0.55  0.68  0.89  0.88  0.82  0.82  0.84

Mg mg/L -  2.51  1.12  3.57  3.21  3.36  3.36  2.29  1.40  1.26  2.14  3.05  3.30  2.80  2.84  2.95

Mn mg/L  0.050  0.009  0.004  0.015  0.013  0.013  0.017  0.016  0.0050  0.0064  0.010  0.012  0.012  0.013  0.013  0.011

Mo mg/L  0.60  0.00079  0.00049  0.00097  0.0012  0.0012  0.0012  0.00076  0.00076  0.00076  0.0012  0.0012  0.0012  0.0011  0.0011  0.0012

Na mg/L -  2.33  1.41  2.98  2.72  2.88  2.94  2.28  1.70  1.52  2.20  2.62  2.64  2.50  2.54  2.58

Ni mg/L  0.052  0.00026 <0.0002  0.00111  0.00028  0.00028  0.00028  0.00018  0.00018  0.00018  0.00023  0.00023  0.00023  0.00025  0.00025  0.00018

P mg/L -  0.034 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00003  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05

Sb mg/L  0.0052  0.019  0.006  0.047  0.014  0.018  0.021  0.028  0.013  0.0051  0.0068  0.0093  0.011  0.011  0.011  0.017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.33  2.33  10.10  8.64  8.92  9.35  7.54  3.58  2.43  3.96  5.96  6.77  6.58  6.87  8.25

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00016  0.00016  0.00016  0.00021  0.00021  0.00021  0.00030  0.00030  0.00030  0.00016  0.00016  0.00016

Zn mg/L  0.12  0.00077 <0.0005  0.00300  0.00069  0.00065  0.00034  0.00060  0.00069  0.00050  0.00034  0.00063  0.00083  0.00076  0.00050  0.00071

TDS mg/L  500  57.3  25.5  99.0  63.0  63.0  57.8  52.6  38.8  41.7  50.7  68.2  61.6  54.9  64.4  54.5

NO3 + NO2 mg/L as N -  0.052 <0.05  0.066  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 7

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

Predicted Chemistry at YP-SR-6 - Operational Year 7
Parameter

Minimum Measured 
Baseline Chemistry 
at YP-SR-6 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐6: EFSFSR below Fiddle Creek and above Yellow Pine Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.38  6.36  8.53  7.56  7.86  7.71  7.78  7.34  7.05  7.12  7.64  7.42  7.34  7.71  7.27

Alkalinity mg/L as CaCO3 >20  40.9  21.5  70.0  58.8  56.6  68.1  38.3  27.9  27.5  42.4  53.2  54.7  51.7  54.4  52.1

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.011  0.003  0.041  0.0037  0.0037  0.00064  0.012  0.012  0.011  0.0071  0.0035  0.0035  0.0042  0.0042  0.0050

As mg/L  0.010  0.030  0.013  0.041  0.011  0.011  0.012  0.014  0.0081  0.0050  0.0092  0.013  0.013  0.010  0.0100  0.011

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.010  0.005  0.013  0.013  0.013  0.013  0.0071  0.0071  0.0071  0.012  0.012  0.012  0.011  0.011  0.011

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.66  14.5  13.9  14.5  14.8  10.6  6.82  6.46  10.1  13.5  14.1  13.0  12.5  13.3

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.68  0.23  1.07  0.43  0.44  0.40  0.27  0.10  0.045  0.096  0.27  0.33  0.39  0.38  0.37

Co mg/L - 0.00010 0.00004 0.00018  0.00010  0.00010  0.00010  3.8E-05  3.8E-05  3.8E-05  6.7E-05  6.7E-05  6.7E-05  7.5E-05  7.5E-05  6.8E-05

Cr mg/L  0.10 <0.0002 <0.0002 <0.0002  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00023 <0.0001  0.00050  0.00024  0.00028  0.00019  0.00043  0.00024  0.00019  0.00024  0.00017  0.00019  0.00014  0.00019  0.00018

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.029 <0.02  0.054  0.0034  0.0026  0.0036  0.0039  0.0021  0.00066  0.0038  0.0043  0.0046  0.0048  0.0042  0.0035

Hg mg/L  1.2E-05  2.4E-06  1.4E-06  4.6E-06  1.3E-06  1.4E-06  1.5E-06  3.1E-06  2.5E-06  1.8E-06  1.5E-06  1.3E-06  1.4E-06  1.7E-06  1.5E-06  1.9E-06

K mg/L -  0.82  0.50  1.06  0.90  0.95  0.98  0.92  0.66  0.56  0.69  0.90  0.89  0.84  0.83  0.85

Mg mg/L -  2.51  1.12  3.57  3.30  3.46  3.46  2.36  1.44  1.30  2.20  3.14  3.40  2.88  2.92  3.04

Mn mg/L  0.050  0.009  0.004  0.015  0.013  0.013  0.017  0.016  0.0050  0.0064  0.010  0.012  0.012  0.013  0.013  0.011

Mo mg/L  0.60  0.00079  0.00049  0.00097  0.0012  0.0012  0.0012  0.00078  0.00078  0.00078  0.0012  0.0012  0.0012  0.0011  0.0011  0.0012

Na mg/L -  2.33  1.41  2.98  2.78  2.95  3.01  2.33  1.74  1.55  2.25  2.68  2.70  2.56  2.60  2.64

Ni mg/L  0.052  0.00026 <0.0002  0.00111  0.00031  0.00031  0.00031  0.00019  0.00019  0.00019  0.00025  0.00025  0.00025  0.00027  0.00027  0.00019

P mg/L -  0.034 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00003  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05

Sb mg/L  0.0052  0.019  0.006  0.047  0.014  0.018  0.021  0.029  0.013  0.0052  0.0069  0.0095  0.011  0.012  0.011  0.017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.33  2.33  10.10  8.87  9.16  9.60  7.74  3.67  2.50  4.07  6.12  6.96  6.76  7.06  8.48

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00016  0.00016  0.00016  0.00021  0.00021  0.00021  0.00030  0.00030  0.00030  0.00016  0.00016  0.00016

Zn mg/L  0.12  0.00077 <0.0005  0.00300  0.00072  0.00067  0.00036  0.00062  0.00072  0.00053  0.00036  0.00066  0.00087  0.00079  0.00053  0.00074

TDS mg/L  500  57.3  25.5  99.0  64.0  64.0  58.7  53.4  39.4  42.3  51.5  69.3  62.5  55.8  65.4  55.3

NO3 + NO2 mg/L as N -  0.052 <0.05  0.066  0.059  0.059  0.059  0.059  0.059  0.059  0.059  0.059  0.059  0.059  0.059  0.059

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 8

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

Predicted Chemistry at YP-SR-6 - Operational Year 8 
Minimum Measured 
Baseline Chemistry 
at YP-SR-6 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐6: EFSFSR below Fiddle Creek and above Yellow Pine Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.38  6.36  8.53  7.57  7.86  7.71  7.79  7.35  7.05  7.13  7.64  7.42  7.35  7.71  7.27

Alkalinity mg/L as CaCO3 >20  40.9  21.5  70.0  60.0  57.7  69.5  39.1  28.5  28.1  43.3  54.3  55.8  52.8  55.4  53.1

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.011  0.003  0.041  0.0036  0.0036  0.00062  0.012  0.012  0.010  0.0070  0.0034  0.0034  0.0041  0.0041  0.0049

As mg/L  0.010  0.030  0.013  0.041  0.012  0.012  0.014  0.015  0.0089  0.0054  0.010  0.014  0.014  0.011  0.011  0.012

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.010  0.005  0.013  0.014  0.014  0.014  0.0075  0.0075  0.0075  0.013  0.013  0.013  0.012  0.012  0.012

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.66  14.5  14.2  14.8  15.1  10.8  6.94  6.57  10.3  13.8  14.3  13.2  12.7  13.5

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.68  0.23  1.07  0.48  0.49  0.44  0.30  0.11  0.050  0.11  0.30  0.37  0.43  0.43  0.41

Co mg/L - 0.00010 0.00004 0.00018  0.00011  0.00011  0.00011  4.1E-05  4.1E-05  4.1E-05  7.1E-05  7.1E-05  7.1E-05  8.0E-05  8.0E-05  7.2E-05

Cr mg/L  0.10 <0.0002 <0.0002 <0.0002  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00023 <0.0001  0.00050  0.00025  0.00028  0.00020  0.00044  0.00025  0.00020  0.00025  0.00017  0.00020  0.00015  0.00020  0.00018

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.029 <0.02  0.054  0.0041  0.0031  0.0043  0.0047  0.0026  0.00079  0.0045  0.0051  0.0055  0.0058  0.0050  0.0042

Hg mg/L  1.2E-05  2.4E-06  1.4E-06  4.6E-06  1.3E-06  1.4E-06  1.5E-06  3.2E-06  2.6E-06  1.9E-06  1.5E-06  1.4E-06  1.4E-06  1.8E-06  1.5E-06  1.9E-06

K mg/L -  0.82  0.50  1.06  0.92  0.97  1.00  0.94  0.67  0.57  0.70  0.92  0.91  0.85  0.84  0.86

Mg mg/L -  2.51  1.12  3.57  3.42  3.59  3.59  2.45  1.49  1.35  2.28  3.25  3.52  2.98  3.03  3.15

Mn mg/L  0.050  0.009  0.004  0.015  0.013  0.013  0.017  0.016  0.0050  0.0064  0.010  0.012  0.012  0.013  0.013  0.011

Mo mg/L  0.60  0.00079  0.00049  0.00097  0.0012  0.0012  0.0012  0.00079  0.00079  0.00079  0.0013  0.0013  0.0013  0.0011  0.0011  0.0012

Na mg/L -  2.33  1.41  2.98  2.88  3.05  3.11  2.41  1.80  1.61  2.33  2.77  2.80  2.65  2.69  2.73

Ni mg/L  0.052  0.00026 <0.0002  0.00111  0.00035  0.00035  0.00035  0.00022  0.00022  0.00022  0.00029  0.00029  0.00029  0.00031  0.00031  0.00022

P mg/L -  0.034 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00003  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05

Sb mg/L  0.0052  0.019  0.006  0.047  0.015  0.019  0.022  0.030  0.014  0.0054  0.0071  0.0098  0.011  0.012  0.012  0.018

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.33  2.33  10.10  9.16  9.47  9.92  8.00  3.80  2.58  4.20  6.33  7.19  6.99  7.29  8.76

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00016  0.00016  0.00016  0.00022  0.00022  0.00022  0.00030  0.00030  0.00030  0.00016  0.00016  0.00016

Zn mg/L  0.12  0.00077 <0.0005  0.00300  0.00077  0.00072  0.00039  0.00067  0.00077  0.00057  0.00039  0.00071  0.00093  0.00085  0.00057  0.00080

TDS mg/L  500  57.3  25.5  99.0  65.1  65.1  59.8  54.4  40.2  43.1  52.4  70.5  63.7  56.8  66.6  56.3

NO3 + NO2 mg/L as N -  0.052 <0.05  0.066  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 9

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

Predicted Chemistry at YP-SR-6 - Operational Year 9 
Parameter

Minimum Measured 
Baseline Chemistry 
at YP-SR-6 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐6: EFSFSR below Fiddle Creek and above Yellow Pine Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.38  6.36  8.53  7.57  7.86  7.72  7.79  7.35  7.06  7.13  7.64  7.42  7.35  7.72  7.28

Alkalinity mg/L as CaCO3 >20  40.9  21.5  70.0  61.6  59.3  71.3  40.2  29.2  28.8  44.4  55.7  57.3  54.2  56.9  54.6

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.011  0.003  0.041  0.0035  0.0035  0.00061  0.011  0.011  0.010  0.0068  0.0033  0.0033  0.0040  0.0040  0.0048

As mg/L  0.010  0.030  0.013  0.041  0.014  0.013  0.015  0.017  0.0096  0.0059  0.011  0.015  0.015  0.012  0.012  0.013

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.010  0.005  0.013  0.015  0.015  0.015  0.0079  0.0079  0.0079  0.014  0.014  0.014  0.013  0.013  0.012

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.66  14.5  14.5  15.2  15.5  11.1  7.13  6.75  10.5  14.2  14.7  13.6  13.0  13.9

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.68  0.23  1.07  0.52  0.54  0.48  0.33  0.13  0.055  0.12  0.33  0.40  0.47  0.47  0.45

Co mg/L - 0.00010 0.00004 0.00018  0.00012  0.00012  0.00012  4.4E-05  4.4E-05  4.4E-05  7.7E-05  7.7E-05  7.7E-05  8.6E-05  8.6E-05  7.7E-05

Cr mg/L  0.10 <0.0002 <0.0002 <0.0002  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00023 <0.0001  0.00050  0.00025  0.00029  0.00020  0.00046  0.00026  0.00020  0.00025  0.00017  0.00020  0.00015  0.00020  0.00019

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.029 <0.02  0.054  0.0045  0.0034  0.0048  0.0052  0.0029  0.00088  0.0050  0.0057  0.0061  0.0064  0.0056  0.0046

Hg mg/L  1.2E-05  2.4E-06  1.4E-06  4.6E-06  1.3E-06  1.4E-06  1.5E-06  3.2E-06  2.6E-06  1.9E-06  1.5E-06  1.4E-06  1.4E-06  1.8E-06  1.5E-06  1.9E-06

K mg/L -  0.82  0.50  1.06  0.94  0.99  1.02  0.96  0.69  0.58  0.72  0.94  0.93  0.87  0.86  0.88

Mg mg/L -  2.51  1.12  3.57  3.58  3.75  3.75  2.56  1.56  1.41  2.39  3.41  3.69  3.13  3.17  3.30

Mn mg/L  0.050  0.009  0.004  0.015  0.013  0.013  0.017  0.016  0.0050  0.0064  0.010  0.012  0.012  0.013  0.013  0.011

Mo mg/L  0.60  0.00079  0.00049  0.00097  0.0013  0.0013  0.0013  0.00082  0.00082  0.00082  0.0013  0.0013  0.0013  0.0012  0.0012  0.0013

Na mg/L -  2.33  1.41  2.98  3.03  3.21  3.28  2.54  1.89  1.69  2.45  2.92  2.94  2.79  2.83  2.88

Ni mg/L  0.052  0.00026 <0.0002  0.00111  0.00042  0.00042  0.00042  0.00026  0.00026  0.00026  0.00035  0.00035  0.00035  0.00037  0.00037  0.00026

P mg/L -  0.034 <0.02  0.043  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 0.00002 <0.00002 0.00003  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05

Sb mg/L  0.0052  0.019  0.006  0.047  0.015  0.020  0.023  0.031  0.014  0.0057  0.0075  0.010  0.012  0.013  0.012  0.019

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.33  2.33  10.10  9.66  9.98  10.5  8.43  4.00  2.72  4.43  6.67  7.58  7.36  7.68  9.23

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00016  0.00016  0.00016  0.00022  0.00022  0.00022  0.00030  0.00030  0.00030  0.00016  0.00016  0.00016

Zn mg/L  0.12  0.00077 <0.0005  0.00300  0.00084  0.00079  0.00042  0.00073  0.00084  0.00062  0.00042  0.00078  0.0010  0.00093  0.00062  0.00087

TDS mg/L  500  57.3  25.5  99.0  66.9  66.9  61.4  55.8  41.3  44.3  53.8  72.5  65.4  58.4  68.4  57.9

NO3 + NO2 mg/L as N -  0.052 <0.05  0.066  0.062  0.062  0.062  0.062  0.062  0.062  0.062  0.062  0.062  0.062  0.062  0.062

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 10

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

Predicted Chemistry at YP-SR-6 - Operational Year 10 
Minimum Measured 
Baseline Chemistry 
at YP-SR-6 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐6: EFSFSR below Fiddle Creek and above Yellow Pine Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.38  6.36  8.53  7.57  7.86  7.72  7.79  7.35  7.05  7.13  7.64  7.42  7.35  7.72  7.27

Alkalinity mg/L as CaCO3 >20  40.9  21.5  70.0  59.0  56.7  68.3  38.4  28.0  27.6  42.5  53.4  54.9  51.9  54.5  52.2

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.011  0.003  0.041  0.0036  0.0036  0.00063  0.012  0.012  0.010  0.0071  0.0034  0.0034  0.0042  0.0042  0.0050

As mg/L  0.010  0.030  0.013  0.041  0.012  0.012  0.013  0.015  0.0087  0.0053  0.0098  0.013  0.014  0.011  0.011  0.012

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.010  0.005  0.013  0.013  0.013  0.013  0.0071  0.0071  0.0071  0.012  0.012  0.012  0.011  0.011  0.011

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.66  14.5  13.9  14.5  14.8  10.6  6.81  6.45  10.1  13.5  14.1  13.0  12.4  13.3

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.68  0.23  1.07  0.46  0.47  0.42  0.29  0.11  0.049  0.10  0.29  0.35  0.42  0.41  0.39

Co mg/L - 0.00010 0.00004 0.00018  0.00010  0.00010  0.00010  3.9E-05  3.9E-05  3.9E-05  6.9E-05  6.9E-05  6.9E-05  7.7E-05  7.7E-05  6.9E-05

Cr mg/L  0.10 <0.0002 <0.0002 <0.0002  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00023 <0.0001  0.00050  0.00024  0.00028  0.00019  0.00043  0.00024  0.00019  0.00024  0.00016  0.00019  0.00014  0.00019  0.00018

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.029 <0.02  0.054  0.0039  0.0030  0.0041  0.0045  0.0025  0.00076  0.0043  0.0049  0.0053  0.0056  0.0048  0.0040

Hg mg/L  1.2E-05  2.4E-06  1.4E-06  4.6E-06  1.3E-06  1.4E-06  1.5E-06  3.2E-06  2.6E-06  1.9E-06  1.5E-06  1.4E-06  1.4E-06  1.8E-06  1.5E-06  1.9E-06

K mg/L -  0.82  0.50  1.06  0.90  0.95  0.98  0.92  0.66  0.56  0.69  0.90  0.89  0.83  0.83  0.85

Mg mg/L -  2.51  1.12  3.57  3.32  3.48  3.48  2.37  1.45  1.31  2.21  3.16  3.42  2.89  2.93  3.06

Mn mg/L  0.050  0.009  0.004  0.015  0.013  0.013  0.017  0.016  0.0050  0.0064  0.010  0.012  0.012  0.013  0.013  0.011

Mo mg/L  0.60  0.00079  0.00049  0.00097  0.0012  0.0012  0.0012  0.00078  0.00078  0.00078  0.0013  0.0013  0.0013  0.0011  0.0011  0.0012

Na mg/L -  2.33  1.41  2.98  2.82  2.98  3.04  2.36  1.76  1.57  2.28  2.71  2.73  2.59  2.63  2.67

Ni mg/L  0.052  0.00026 <0.0002  0.00111  0.00033  0.00033  0.00033  0.00021  0.00021  0.00021  0.00028  0.00028  0.00028  0.00029  0.00029  0.00021

P mg/L -  0.034 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00003  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05

Sb mg/L  0.0052  0.019  0.006  0.047  0.014  0.018  0.021  0.029  0.013  0.0053  0.0070  0.0096  0.011  0.012  0.011  0.017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.33  2.33  10.10  8.90  9.19  9.64  7.77  3.69  2.51  4.08  6.14  6.98  6.78  7.08  8.50

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00016  0.00016  0.00016  0.00021  0.00021  0.00021  0.00030  0.00030  0.00030  0.00016  0.00016  0.00016

Zn mg/L  0.12  0.00077 <0.0005  0.00300  0.00074  0.00070  0.00037  0.00065  0.00074  0.00055  0.00037  0.00069  0.00090  0.00082  0.00055  0.00077

TDS mg/L  500  57.3  25.5  99.0  64.0  64.0  58.7  53.4  39.5  42.4  51.5  69.3  62.6  55.8  65.5  55.4

NO3 + NO2 mg/L as N -  0.052 <0.05  0.066  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 11

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

Predicted Chemistry at YP-SR-6 - Operational Year 11 
Parameter

Minimum Measured 
Baseline Chemistry 
at YP-SR-6 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐6: EFSFSR below Fiddle Creek and above Yellow Pine Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.38  6.36  8.53  7.56  7.86  7.71  7.79  7.34  7.05  7.12  7.64  7.42  7.34  7.71  7.27

Alkalinity mg/L as CaCO3 >20  40.9  21.5  70.0  57.6  55.4  66.8  37.6  27.4  27.0  41.6  52.2  53.6  50.7  53.3  51.1

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.011  0.003  0.041  0.0037  0.0037  0.00065  0.012  0.012  0.011  0.0073  0.0035  0.0035  0.0043  0.0043  0.0051

As mg/L  0.010  0.030  0.013  0.041  0.012  0.011  0.012  0.014  0.0082  0.0050  0.0093  0.013  0.013  0.011  0.010  0.011

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.010  0.005  0.013  0.012  0.012  0.012  0.0067  0.0067  0.0067  0.012  0.012  0.012  0.011  0.011  0.010

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.66  14.5  13.6  14.2  14.5  10.4  6.66  6.30  9.85  13.2  13.8  12.7  12.2  13.0

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.68  0.23  1.07  0.43  0.44  0.39  0.27  0.10  0.045  0.095  0.27  0.33  0.39  0.38  0.36

Co mg/L - 0.00010 0.00004 0.00018  9.8E-05  9.8E-05  9.8E-05  3.7E-05  3.7E-05  3.7E-05  6.5E-05  6.5E-05  6.5E-05  7.2E-05  7.2E-05  6.5E-05

Cr mg/L  0.10 <0.0002 <0.0002 <0.0002  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00023 <0.0001  0.00050  0.00023  0.00027  0.00019  0.00042  0.00024  0.00019  0.00023  0.00016  0.00019  0.00014  0.00019  0.00017

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.029 <0.02  0.054  0.0037  0.0028  0.0039  0.0043  0.0024  0.00072  0.0041  0.0047  0.0050  0.0053  0.0046  0.0038

Hg mg/L  1.2E-05  2.4E-06  1.4E-06  4.6E-06  1.3E-06  1.4E-06  1.5E-06  3.2E-06  2.5E-06  1.8E-06  1.5E-06  1.3E-06  1.4E-06  1.7E-06  1.5E-06  1.9E-06

K mg/L -  0.82  0.50  1.06  0.88  0.93  0.96  0.90  0.65  0.55  0.68  0.88  0.87  0.82  0.81  0.83

Mg mg/L -  2.51  1.12  3.57  3.18  3.33  3.33  2.27  1.39  1.25  2.12  3.03  3.28  2.78  2.81  2.93

Mn mg/L  0.050  0.009  0.004  0.015  0.013  0.013  0.017  0.016  0.0050  0.0064  0.010  0.012  0.012  0.013  0.013  0.011

Mo mg/L  0.60  0.00079  0.00049  0.00097  0.0012  0.0012  0.0012  0.00076  0.00076  0.00076  0.0012  0.0012  0.0012  0.0011  0.0011  0.0012

Na mg/L -  2.33  1.41  2.98  2.72  2.88  2.94  2.28  1.70  1.52  2.20  2.62  2.64  2.50  2.54  2.58

Ni mg/L  0.052  0.00026 <0.0002  0.00111  0.00029  0.00029  0.00029  0.00018  0.00018  0.00018  0.00024  0.00024  0.00024  0.00025  0.00025  0.00018

P mg/L -  0.034 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00003  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05  1.6E-05

Sb mg/L  0.0052  0.019  0.006  0.047  0.014  0.018  0.020  0.028  0.013  0.0051  0.0067  0.0092  0.011  0.011  0.011  0.017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.33  2.33  10.10  8.53  8.81  9.24  7.45  3.54  2.40  3.91  5.89  6.69  6.51  6.79  8.15

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00016  0.00016  0.00016  0.00021  0.00021  0.00021  0.00030  0.00030  0.00030  0.00016  0.00016  0.00016

Zn mg/L  0.12  0.00077 <0.0005  0.00300  0.00070  0.00065  0.00035  0.00061  0.00070  0.00051  0.00035  0.00064  0.00084  0.00077  0.00051  0.00072

TDS mg/L  500  57.3  25.5  99.0  62.6  62.6  57.5  52.3  38.6  41.5  50.4  67.8  61.2  54.6  64.1  54.2

NO3 + NO2 mg/L as N -  0.052 <0.05  0.066  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 12

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

Predicted Chemistry at YP-SR-6 - Operational Year 12 
Minimum Measured 
Baseline Chemistry 
at YP-SR-6 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐6: EFSFSR below Fiddle Creek and above Yellow Pine Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.38  6.36  8.53  7.67  7.96  7.82  7.89  7.44  7.15  7.22  7.74  7.52  7.44  7.82  7.37

Alkalinity mg/L as CaCO3 >20  40.9  21.5  70.0  64.6  62.2  74.8  42.1  30.7  30.3  46.6  58.5  60.1  56.8  59.7  57.3

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05

Al mg/L  0.050  0.011  0.003  0.041  0.0030  0.0030  0.00052  0.0097  0.0097  0.0086  0.0058  0.0028  0.0028  0.0034  0.0034  0.0041

As mg/L  0.010  0.030  0.013  0.041  0.035  0.035  0.038  0.043  0.025  0.015  0.028  0.039  0.040  0.032  0.031  0.035

B mg/L  120  0.026 <0.01  0.050  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027

Ba mg/L  2.00  0.010  0.005  0.013  0.016  0.016  0.016  0.0089  0.0089  0.0089  0.016  0.016  0.016  0.014  0.014  0.014

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.66  14.5  14.9  15.5  15.8  11.4  7.29  6.90  10.8  14.5  15.1  13.9  13.3  14.2

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Cl mg/L  230  0.68  0.23  1.07  0.57  0.59  0.52  0.36  0.14  0.060  0.13  0.36  0.44  0.51  0.51  0.48

Co mg/L - 0.00010 0.00004 0.00018  0.00014  0.00014  0.00014  5.3E-05  5.3E-05  5.3E-05  9.2E-05  9.2E-05  9.2E-05  0.00010  0.00010  9.3E-05

Cr mg/L  0.10 <0.0002 <0.0002 <0.0002  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00023 <0.0001  0.00050  0.00026  0.00030  0.00021  0.00047  0.00027  0.00021  0.00026  0.00018  0.00021  0.00016  0.00021  0.00020

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.029 <0.02  0.054  0.0084  0.0063  0.0088  0.0096  0.0053  0.0016  0.0093  0.011  0.011  0.012  0.010  0.0086

Hg mg/L  1.2E-05  2.4E-06  1.4E-06  4.6E-06  3.2E-06  3.5E-06  3.7E-06  7.8E-06  6.3E-06  4.6E-06  3.7E-06  3.3E-06  3.4E-06  4.3E-06  3.6E-06  4.7E-06

K mg/L -  0.82  0.50  1.06  0.97  1.03  1.06  1.00  0.72  0.61  0.75  0.97  0.97  0.90  0.90  0.92

Mg mg/L -  2.51  1.12  3.57  3.93  4.12  4.12  2.81  1.71  1.55  2.62  3.74  4.04  3.43  3.47  3.62

Mn mg/L  0.050  0.009  0.004  0.015  0.013  0.013  0.017  0.016  0.0050  0.0064  0.010  0.012  0.012  0.013  0.013  0.011

Mo mg/L  0.60  0.00079  0.00049  0.00097  0.0012  0.0012  0.0012  0.00077  0.00077  0.00077  0.0012  0.0012  0.0012  0.0011  0.0011  0.0012

Na mg/L -  2.33  1.41  2.98  3.13  3.31  3.38  2.62  1.95  1.75  2.53  3.01  3.03  2.87  2.92  2.96

Ni mg/L  0.052  0.00026 <0.0002  0.00111  0.00046  0.00046  0.00046  0.00029  0.00029  0.00029  0.00038  0.00038  0.00038  0.00040  0.00040  0.00029

P mg/L -  0.034 <0.02  0.043  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 0.00002 <0.00002 0.00003  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05

Sb mg/L  0.0052  0.019  0.006  0.047  0.015  0.020  0.023  0.031  0.014  0.0056  0.0074  0.010  0.012  0.012  0.012  0.018

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.33  2.33  10.10  9.56  9.87  10.3  8.34  3.96  2.69  4.38  6.60  7.50  7.29  7.60  9.13

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00017  0.00017  0.00017  0.00023  0.00023  0.00023  0.00033  0.00033  0.00033  0.00017  0.00017  0.00017

Zn mg/L  0.12  0.00077 <0.0005  0.00300  0.00086  0.00081  0.00043  0.00075  0.00086  0.00063  0.00043  0.00079  0.0010  0.00095  0.00063  0.00089

TDS mg/L  500  57.3  25.5  99.0  71.9  71.9  66.0  60.0  44.3  47.6  57.8  77.8  70.3  62.7  73.5  62.2

NO3 + NO2 mg/L as N -  0.052 <0.05  0.066  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060  0.060

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 1

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

Predicted Chemistry at YP-SR-6 - Post-Closure Year 1
Parameter

Minimum Measured 
Baseline Chemistry 
at YP-SR-6 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐6: EFSFSR below Fiddle Creek and above Yellow Pine Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.38  6.36  8.53  7.66  7.96  7.81  7.89  7.44  7.14  7.22  7.74  7.51  7.44  7.81  7.36

Alkalinity mg/L as CaCO3 >20  40.9  21.5  70.0  66.0  63.4  76.4  43.0  31.3  30.9  47.6  59.7  61.4  58.0  60.9  58.4

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

Al mg/L  0.050  0.011  0.003  0.041  0.0028  0.0028  0.00050  0.0093  0.0093  0.0082  0.0055  0.0027  0.0027  0.0033  0.0033  0.0039

As mg/L  0.010  0.030  0.013  0.041  0.056  0.055  0.060  0.068  0.040  0.024  0.045  0.061  0.063  0.051  0.049  0.055

B mg/L  120  0.026 <0.01  0.050  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030

Ba mg/L  2.00  0.010  0.005  0.013  0.017  0.017  0.017  0.0093  0.0093  0.0093  0.016  0.016  0.016  0.015  0.015  0.014

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.66  14.5  15.1  15.8  16.1  11.6  7.41  7.02  11.0  14.7  15.3  14.1  13.5  14.4

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Cl mg/L  230  0.68  0.23  1.07  0.65  0.67  0.60  0.41  0.16  0.069  0.15  0.41  0.50  0.59  0.59  0.56

Co mg/L - 0.00010 0.00004 0.00018  0.00017  0.00017  0.00017  6.3E-05  6.3E-05  6.3E-05  0.00011  0.00011  0.00011  0.00012  0.00012  0.00011

Cr mg/L  0.10 <0.0002 <0.0002 <0.0002  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00023 <0.0001  0.00050  0.00027  0.00031  0.00022  0.00049  0.00027  0.00022  0.00027  0.00019  0.00022  0.00016  0.00022  0.00020

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.029 <0.02  0.054  0.0098  0.0074  0.010  0.011  0.0062  0.0019  0.011  0.012  0.013  0.014  0.012  0.010

Hg mg/L  1.2E-05  2.4E-06  1.4E-06  4.6E-06  5.0E-06  5.4E-06  5.8E-06  1.2E-05  9.8E-06  7.2E-06  5.9E-06  5.2E-06  5.4E-06  6.7E-06  5.7E-06  7.3E-06

K mg/L -  0.82  0.50  1.06  1.04  1.10  1.14  1.07  0.77  0.65  0.80  1.04  1.04  0.97  0.96  0.98

Mg mg/L -  2.51  1.12  3.57  4.18  4.38  4.38  2.99  1.82  1.65  2.78  3.97  4.30  3.65  3.70  3.85

Mn mg/L  0.050  0.009  0.004  0.015  0.013  0.013  0.017  0.016  0.0050  0.0064  0.010  0.012  0.012  0.013  0.013  0.011

Mo mg/L  0.60  0.00079  0.00049  0.00097  0.0012  0.0012  0.0012  0.00080  0.00080  0.00080  0.0013  0.0013  0.0013  0.0011  0.0011  0.0012

Na mg/L -  2.33  1.41  2.98  3.33  3.53  3.60  2.79  2.08  1.86  2.69  3.21  3.23  3.06  3.11  3.16

Ni mg/L  0.052  0.00026 <0.0002  0.00111  0.00053  0.00053  0.00053  0.00033  0.00033  0.00033  0.00044  0.00044  0.00044  0.00046  0.00046  0.00033

P mg/L -  0.034 <0.02  0.043  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 0.00002 <0.00002 0.00003  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05  1.8E-05

Sb mg/L  0.0052  0.019  0.006  0.047  0.016  0.020  0.023  0.032  0.015  0.0058  0.0077  0.011  0.012  0.013  0.013  0.019

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.33  2.33  10.10  10.6  11.0  11.5  9.27  4.40  2.99  4.87  7.33  8.33  8.10  8.45  10.1

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00017  0.00017  0.00017  0.00023  0.00023  0.00023  0.00033  0.00033  0.00033  0.00017  0.00017  0.00017

Zn mg/L  0.12  0.00077 <0.0005  0.00300  0.0011  0.0010  0.00054  0.00093  0.0011  0.00079  0.00054  0.00099  0.0013  0.0012  0.00079  0.0011

TDS mg/L  500  57.3  25.5  99.0  73.7  73.7  67.6  61.5  45.4  48.8  59.3  79.8  72.0  64.3  75.4  63.7

NO3 + NO2 mg/L as N -  0.052 <0.05  0.066  0.063  0.063  0.063  0.063  0.063  0.063  0.063  0.063  0.063  0.063  0.063  0.063

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 2

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

Predicted Chemistry at YP-SR-6 - Post-Closure Year 2
Minimum Measured 
Baseline Chemistry 
at YP-SR-6 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐6: EFSFSR below Fiddle Creek and above Yellow Pine Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.38  6.36  8.53  7.66  7.96  7.81  7.89  7.44  7.14  7.22  7.74  7.52  7.44  7.81  7.37

Alkalinity mg/L as CaCO3 >20  40.9  21.5  70.0  63.5  61.1  73.6  41.4  30.2  29.7  45.8  57.5  59.1  55.9  58.7  56.3

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05

Al mg/L  0.050  0.011  0.003  0.041  0.0031  0.0031  0.00055  0.010  0.010  0.0090  0.0061  0.0030  0.0030  0.0036  0.0036  0.0043

As mg/L  0.010  0.030  0.013  0.041  0.027  0.026  0.029  0.033  0.019  0.012  0.021  0.029  0.030  0.024  0.023  0.026

B mg/L  120  0.026 <0.01  0.050  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026

Ba mg/L  2.00  0.010  0.005  0.013  0.016  0.016  0.016  0.0086  0.0086  0.0086  0.015  0.015  0.015  0.014  0.014  0.013

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.66  14.5  14.7  15.3  15.6  11.2  7.19  6.81  10.6  14.3  14.9  13.7  13.1  14.0

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Cl mg/L  230  0.68  0.23  1.07  0.47  0.49  0.44  0.30  0.11  0.050  0.11  0.30  0.37  0.43  0.43  0.40

Co mg/L - 0.00010 0.00004 0.00018  0.00012  0.00012  0.00012  4.6E-05  4.6E-05  4.6E-05  8.1E-05  8.1E-05  8.1E-05  9.1E-05  9.1E-05  8.1E-05

Cr mg/L  0.10 <0.0002 <0.0002 <0.0002  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00023 <0.0001  0.00050  0.00026  0.00030  0.00021  0.00046  0.00026  0.00021  0.00026  0.00018  0.00021  0.00015  0.00021  0.00019

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.029 <0.02  0.054  0.0063  0.0048  0.0066  0.0072  0.0040  0.0012  0.0070  0.0079  0.0085  0.0089  0.0077  0.0064

Hg mg/L  1.2E-05  2.4E-06  1.4E-06  4.6E-06  2.5E-06  2.7E-06  2.9E-06  6.1E-06  4.9E-06  3.5E-06  2.9E-06  2.6E-06  2.7E-06  3.3E-06  2.8E-06  3.6E-06

K mg/L -  0.82  0.50  1.06  0.94  0.99  1.02  0.96  0.69  0.58  0.72  0.94  0.93  0.87  0.86  0.88

Mg mg/L -  2.51  1.12  3.57  3.76  3.94  3.94  2.69  1.64  1.48  2.50  3.57  3.87  3.28  3.32  3.46

Mn mg/L  0.050  0.009  0.004  0.015  0.013  0.013  0.017  0.016  0.0050  0.0064  0.010  0.012  0.012  0.013  0.013  0.011

Mo mg/L  0.60  0.00079  0.00049  0.00097  0.0012  0.0012  0.0012  0.00075  0.00075  0.00075  0.0012  0.0012  0.0012  0.0011  0.0011  0.0012

Na mg/L -  2.33  1.41  2.98  2.97  3.14  3.21  2.49  1.85  1.66  2.40  2.86  2.88  2.73  2.77  2.81

Ni mg/L  0.052  0.00026 <0.0002  0.00111  0.00040  0.00040  0.00040  0.00025  0.00025  0.00025  0.00033  0.00033  0.00033  0.00035  0.00035  0.00025

P mg/L -  0.034 <0.02  0.043  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00003  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05  1.7E-05

Sb mg/L  0.0052  0.019  0.006  0.047  0.015  0.019  0.022  0.030  0.014  0.0055  0.0072  0.0099  0.012  0.012  0.012  0.018

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.33  2.33  10.10  9.05  9.35  9.79  7.90  3.75  2.55  4.15  6.25  7.10  6.90  7.20  8.65

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00017  0.00017  0.00017  0.00023  0.00023  0.00023  0.00033  0.00033  0.00033  0.00017  0.00017  0.00017

Zn mg/L  0.12  0.00077 <0.0005  0.00300  0.00073  0.00068  0.00036  0.00063  0.00073  0.00053  0.00036  0.00067  0.00088  0.00080  0.00053  0.00075

TDS mg/L  500  57.3  25.5  99.0  70.9  70.9  65.0  59.1  43.7  46.9  57.0  76.7  69.3  61.8  72.5  61.3

NO3 + NO2 mg/L as N -  0.052 <0.05  0.066  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 5

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

Predicted Chemistry at YP-SR-6 - Post-Closure Year 5
Parameter

Minimum Measured 
Baseline Chemistry 
at YP-SR-6 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐6: EFSFSR below Fiddle Creek and above Yellow Pine Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.38  6.36  8.53  7.99  8.30  8.14  8.22  7.75  7.44  7.52  8.06  7.83  7.75  8.14  7.68

Alkalinity mg/L as CaCO3 >20  40.9  21.5  70.0  77.1  74.2  89.3  50.3  36.6  36.1  55.6  69.8  71.7  67.8  71.3  68.3

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05

Al mg/L  0.050  0.011  0.003  0.041  0.0017  0.0017  0.00029  0.0054  0.0054  0.0048  0.0032  0.0016  0.0016  0.0019  0.0019  0.0023

As mg/L  0.010  0.030  0.013  0.041  0.032  0.032  0.035  0.039  0.023  0.014  0.026  0.035  0.037  0.030  0.028  0.032

B mg/L  120  0.026 <0.01  0.050  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030

Ba mg/L  2.00  0.010  0.005  0.013  0.011  0.011  0.011  0.0060  0.0060  0.0060  0.010  0.010  0.010  0.0095  0.0095  0.0093

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.66  14.5  17.1  17.9  18.2  13.1  8.38  7.94  12.4  16.7  17.3  16.0  15.3  16.3

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05

Cl mg/L  230  0.68  0.23  1.07  2.65  2.73  2.44  1.66  0.64  0.28  0.59  1.68  2.05  2.40  2.38  2.26

Co mg/L - 0.00010 0.00004 0.00018  0.00037  0.00037  0.00037  0.00014  0.00014  0.00014  0.00024  0.00024  0.00024  0.00027  0.00027  0.00024

Cr mg/L  0.10 <0.0002 <0.0002 <0.0002  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013

Cu mg/L  0.0090  0.00023 <0.0001  0.00050  0.00025  0.00029  0.00020  0.00045  0.00025  0.00020  0.00025  0.00017  0.00020  0.00015  0.00020  0.00019

F mg/L  2.00  0.29 <0.2  0.40  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27

Fe mg/L  0.30  0.029 <0.02  0.054  0.37  0.28  0.39  0.42  0.23  0.071  0.41  0.46  0.50  0.52  0.45  0.38

Hg mg/L  1.2E-05  2.4E-06  1.4E-06  4.6E-06  3.8E-06  4.1E-06  4.4E-06  9.3E-06  7.5E-06  5.4E-06  4.5E-06  4.0E-06  4.1E-06  5.1E-06  4.3E-06  5.6E-06

K mg/L -  0.82  0.50  1.06  1.09  1.16  1.19  1.12  0.80  0.68  0.84  1.09  1.09  1.02  1.01  1.03

Mg mg/L -  2.51  1.12  3.57  4.99  5.23  5.23  3.57  2.18  1.96  3.32  4.74  5.14  4.35  4.41  4.59

Mn mg/L  0.050  0.009  0.004  0.015  0.15  0.15  0.20  0.19  0.057  0.073  0.12  0.14  0.14  0.15  0.15  0.12

Mo mg/L  0.60  0.00079  0.00049  0.00097  0.0017  0.0017  0.0017  0.0011  0.0011  0.0011  0.0017  0.0017  0.0017  0.0015  0.0015  0.0016

Na mg/L -  2.33  1.41  2.98  5.35  5.66  5.78  4.48  3.34  2.99  4.33  5.15  5.19  4.92  5.00  5.07

Ni mg/L  0.052  0.00026 <0.0002  0.00111  0.00044  0.00044  0.00044  0.00028  0.00028  0.00028  0.00037  0.00037  0.00037  0.00039  0.00039  0.00028

P mg/L -  0.034 <0.02  0.043  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022

Pb mg/L  0.0025 0.00002 <0.00002 0.00003  8.1E-06  8.1E-06  8.1E-06  8.1E-06  8.1E-06  8.1E-06  8.1E-06  8.1E-06  8.1E-06  8.1E-06  8.1E-06  8.1E-06

Sb mg/L  0.0052  0.019  0.006  0.047  0.014  0.019  0.022  0.029  0.014  0.0054  0.0071  0.0097  0.011  0.012  0.012  0.017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.33  2.33  10.10  10.2  10.5  11.0  8.88  4.21  2.87  4.66  7.02  7.98  7.75  8.09  9.72

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05  3.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00019  0.00019  0.00019  0.00025  0.00025  0.00025  0.00035  0.00035  0.00035  0.00019  0.00019  0.00019

Zn mg/L  0.12  0.00077 <0.0005  0.00300  0.0011  0.0010  0.00056  0.00097  0.0011  0.00082  0.00056  0.0010  0.0013  0.0012  0.00082  0.0012

TDS mg/L  500  57.3  25.5  99.0  91.3  91.3  83.7  76.2  56.3  60.4  73.4  98.8  89.2  79.6  93.3  78.9

NO3 + NO2 mg/L as N -  0.052 <0.05  0.066  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 10

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

Predicted Chemistry at YP-SR-6 - Post-Closure Year 10
Minimum Measured 
Baseline Chemistry 
at YP-SR-6 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐6: EFSFSR below Fiddle Creek and above Yellow Pine Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.38  6.36  8.53  7.98  8.29  8.13  8.21  7.75  7.44  7.51  8.06  7.82  7.75  8.13  7.67

Alkalinity mg/L as CaCO3 >20  40.9  21.5  70.0  72.0  69.2  83.4  46.9  34.2  33.7  51.9  65.1  67.0  63.3  66.5  63.8

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05

Al mg/L  0.050  0.011  0.003  0.041  0.0015  0.0015  0.00026  0.0049  0.0049  0.0044  0.0029  0.0014  0.0014  0.0017  0.0017  0.0021

As mg/L  0.010  0.030  0.013  0.041  0.031  0.031  0.034  0.038  0.022  0.014  0.025  0.034  0.035  0.029  0.027  0.031

B mg/L  120  0.026 <0.01  0.050  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029

Ba mg/L  2.00  0.010  0.005  0.013  0.010  0.010  0.010  0.0057  0.0057  0.0057  0.0100  0.0100  0.0100  0.0090  0.0090  0.0088

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.66  14.5  16.4  17.1  17.5  12.5  8.04  7.61  11.9  16.0  16.6  15.3  14.7  15.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Cl mg/L  230  0.68  0.23  1.07  1.77  1.83  1.63  1.11  0.42  0.19  0.40  1.12  1.37  1.60  1.59  1.51

Co mg/L - 0.00010 0.00004 0.00018  0.00027  0.00027  0.00027  0.00010  0.00010  0.00010  0.00018  0.00018  0.00018  0.00020  0.00020  0.00018

Cr mg/L  0.10 <0.0002 <0.0002 <0.0002  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012  0.00012

Cu mg/L  0.0090  0.00023 <0.0001  0.00050  0.00025  0.00029  0.00020  0.00045  0.00025  0.00020  0.00025  0.00017  0.00020  0.00015  0.00020  0.00019

F mg/L  2.00  0.29 <0.2  0.40  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27

Fe mg/L  0.30  0.029 <0.02  0.054  0.23  0.17  0.24  0.26  0.14  0.044  0.25  0.28  0.31  0.32  0.28  0.23

Hg mg/L  1.2E-05  2.4E-06  1.4E-06  4.6E-06  3.5E-06  3.8E-06  4.1E-06  8.6E-06  6.9E-06  5.0E-06  4.1E-06  3.7E-06  3.8E-06  4.7E-06  4.0E-06  5.1E-06

K mg/L -  0.82  0.50  1.06  1.04  1.10  1.14  1.07  0.77  0.65  0.80  1.04  1.04  0.97  0.96  0.99

Mg mg/L -  2.51  1.12  3.57  4.45  4.66  4.66  3.18  1.94  1.75  2.96  4.23  4.58  3.88  3.94  4.10

Mn mg/L  0.050  0.009  0.004  0.015  0.18  0.18  0.24  0.22  0.068  0.088  0.14  0.17  0.17  0.18  0.18  0.15

Mo mg/L  0.60  0.00079  0.00049  0.00097  0.0015  0.0015  0.0015  0.00097  0.00097  0.00097  0.0016  0.0016  0.0016  0.0014  0.0014  0.0015

Na mg/L -  2.33  1.41  2.98  4.44  4.70  4.80  3.72  2.77  2.48  3.59  4.27  4.31  4.08  4.14  4.21

Ni mg/L  0.052  0.00026 <0.0002  0.00111  0.00042  0.00042  0.00042  0.00026  0.00026  0.00026  0.00035  0.00035  0.00035  0.00036  0.00036  0.00026

P mg/L -  0.034 <0.02  0.043  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021

Pb mg/L  0.0025 0.00002 <0.00002 0.00003  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06

Sb mg/L  0.0052  0.019  0.006  0.047  0.014  0.019  0.022  0.029  0.014  0.0053  0.0070  0.0097  0.011  0.012  0.012  0.017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.33  2.33  10.10  10.0  10.3  10.8  8.74  4.15  2.82  4.59  6.92  7.86  7.64  7.97  9.57

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00018  0.00018  0.00018  0.00024  0.00024  0.00024  0.00034  0.00034  0.00034  0.00018  0.00018  0.00018

Zn mg/L  0.12  0.00077 <0.0005  0.00300  0.00095  0.00089  0.00047  0.00083  0.00095  0.00069  0.00047  0.00087  0.0011  0.0010  0.00069  0.00098

TDS mg/L  500  57.3  25.5  99.0  84.3  84.3  77.3  70.3  51.9  55.7  67.8  91.2  82.4  73.5  86.2  72.8

NO3 + NO2 mg/L as N -  0.052 <0.05  0.066  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 15

Parameter

Minimum Measured 
Baseline Chemistry 
at YP-SR-6 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

Predicted Chemistry at YP-SR-6 - Post-Closure Year 15

All values are for dissolved fraction unless otherwise noted



YP‐SR‐6: EFSFSR below Fiddle Creek and above Yellow Pine Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.38  6.36  8.53  7.97  8.28  8.12  8.20  7.74  7.43  7.50  8.05  7.81  7.74  8.12  7.66

Alkalinity mg/L as CaCO3 >20  40.9  21.5  70.0  70.2  67.5  81.3  45.8  33.3  32.9  50.7  63.5  65.3  61.8  64.9  62.2

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05

Al mg/L  0.050  0.011  0.003  0.041  0.0015  0.0015  0.00026  0.0049  0.0049  0.0044  0.0029  0.0014  0.0014  0.0017  0.0017  0.0021

As mg/L  0.010  0.030  0.013  0.041  0.031  0.031  0.034  0.038  0.022  0.014  0.025  0.034  0.036  0.029  0.027  0.031

B mg/L  120  0.026 <0.01  0.050  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029

Ba mg/L  2.00  0.010  0.005  0.013  0.011  0.011  0.011  0.0057  0.0057  0.0057  0.010  0.010  0.010  0.0091  0.0091  0.0089

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.66  14.5  16.1  16.9  17.2  12.3  7.91  7.49  11.7  15.7  16.3  15.1  14.5  15.4

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Cl mg/L  230  0.68  0.23  1.07  1.46  1.51  1.35  0.92  0.35  0.15  0.33  0.93  1.13  1.33  1.31  1.25

Co mg/L - 0.00010 0.00004 0.00018  0.00024  0.00024  0.00024  9.0E-05  9.0E-05  9.0E-05  0.00016  0.00016  0.00016  0.00018  0.00018  0.00016

Cr mg/L  0.10 <0.0002 <0.0002 <0.0002  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013

Cu mg/L  0.0090  0.00023 <0.0001  0.00050  0.00025  0.00029  0.00020  0.00045  0.00025  0.00020  0.00025  0.00017  0.00020  0.00015  0.00020  0.00019

F mg/L  2.00  0.29 <0.2  0.40  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27

Fe mg/L  0.30  0.029 <0.02  0.054  0.18  0.13  0.19  0.20  0.11  0.034  0.20  0.22  0.24  0.25  0.22  0.18

Hg mg/L  1.2E-05  2.4E-06  1.4E-06  4.6E-06  3.4E-06  3.8E-06  4.0E-06  8.5E-06  6.8E-06  4.9E-06  4.0E-06  3.6E-06  3.7E-06  4.7E-06  3.9E-06  5.1E-06

K mg/L -  0.82  0.50  1.06  1.03  1.08  1.12  1.05  0.75  0.64  0.79  1.03  1.02  0.95  0.94  0.97

Mg mg/L -  2.51  1.12  3.57  4.27  4.48  4.48  3.05  1.86  1.68  2.85  4.06  4.40  3.73  3.78  3.93

Mn mg/L  0.050  0.009  0.004  0.015  0.19  0.19  0.24  0.23  0.070  0.090  0.14  0.17  0.17  0.19  0.19  0.15

Mo mg/L  0.60  0.00079  0.00049  0.00097  0.0015  0.0015  0.0015  0.00093  0.00093  0.00093  0.0015  0.0015  0.0015  0.0013  0.0013  0.0014

Na mg/L -  2.33  1.41  2.98  4.11  4.35  4.44  3.44  2.57  2.29  3.32  3.95  3.99  3.77  3.83  3.89

Ni mg/L  0.052  0.00026 <0.0002  0.00111  0.00041  0.00041  0.00041  0.00025  0.00025  0.00025  0.00034  0.00034  0.00034  0.00035  0.00035  0.00025

P mg/L -  0.034 <0.02  0.043  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021

Pb mg/L  0.0025 0.00002 <0.00002 0.00003  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06

Sb mg/L  0.0052  0.019  0.006  0.047  0.014  0.019  0.022  0.029  0.014  0.0054  0.0071  0.0097  0.011  0.012  0.012  0.017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.33  2.33  10.10  9.94  10.3  10.8  8.68  4.12  2.80  4.56  6.87  7.80  7.58  7.91  9.50

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00018  0.00018  0.00018  0.00024  0.00024  0.00024  0.00033  0.00033  0.00033  0.00018  0.00018  0.00018

Zn mg/L  0.12  0.00077 <0.0005  0.00300  0.00091  0.00085  0.00045  0.00079  0.00091  0.00066  0.00045  0.00084  0.0011  0.0010  0.00066  0.00094

TDS mg/L  500  57.3  25.5  99.0  81.8  81.8  75.0  68.3  50.4  54.1  65.8  88.6  79.9  71.3  83.6  70.7

NO3 + NO2 mg/L as N -  0.052 <0.05  0.066  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058  0.058

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 20

Minimum Measured 
Baseline Chemistry 
at YP-SR-6 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

Parameter

All values are for dissolved fraction unless otherwise noted

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

Predicted Chemistry at YP-SR-6 - Post-Closure Year 20



YP‐SR‐6: EFSFSR below Fiddle Creek and above Yellow Pine Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.38  6.36  8.53  7.96  8.27  8.11  8.19  7.73  7.42  7.50  8.04  7.80  7.73  8.11  7.65

Alkalinity mg/L as CaCO3 >20  40.9  21.5  70.0  67.5  64.9  78.2  44.0  32.0  31.6  48.7  61.1  62.8  59.4  62.4  59.8

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05

Al mg/L  0.050  0.011  0.003  0.041  0.0015  0.0015  0.00026  0.0049  0.0049  0.0044  0.0029  0.0014  0.0014  0.0017  0.0017  0.0021

As mg/L  0.010  0.030  0.013  0.041  0.024  0.024  0.026  0.029  0.017  0.010  0.019  0.026  0.027  0.022  0.021  0.024

B mg/L  120  0.026 <0.01  0.050  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Ba mg/L  2.00  0.010  0.005  0.013  0.010  0.010  0.010  0.0056  0.0056  0.0056  0.0097  0.0097  0.0097  0.0088  0.0088  0.0086

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.66  14.5  15.6  16.3  16.6  11.9  7.65  7.24  11.3  15.2  15.8  14.6  14.0  14.9

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Cl mg/L  230  0.68  0.23  1.07  1.18  1.21  1.08  0.74  0.28  0.12  0.26  0.75  0.91  1.07  1.06  1.00

Co mg/L - 0.00010 0.00004 0.00018  0.00020  0.00020  0.00020  7.5E-05  7.5E-05  7.5E-05  0.00013  0.00013  0.00013  0.00015  0.00015  0.00013

Cr mg/L  0.10 <0.0002 <0.0002 <0.0002  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013

Cu mg/L  0.0090  0.00023 <0.0001  0.00050  0.00024  0.00028  0.00020  0.00044  0.00025  0.00020  0.00024  0.00017  0.00020  0.00015  0.00020  0.00018

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.029 <0.02  0.054  0.14  0.10  0.14  0.16  0.086  0.026  0.15  0.17  0.19  0.19  0.17  0.14

Hg mg/L  1.2E-05  2.4E-06  1.4E-06  4.6E-06  2.7E-06  3.0E-06  3.2E-06  6.7E-06  5.4E-06  3.9E-06  3.2E-06  2.8E-06  2.9E-06  3.7E-06  3.1E-06  4.0E-06

K mg/L -  0.82  0.50  1.06  0.98  1.03  1.07  1.00  0.72  0.61  0.75  0.98  0.97  0.91  0.90  0.92

Mg mg/L -  2.51  1.12  3.57  4.01  4.21  4.21  2.87  1.75  1.58  2.67  3.82  4.13  3.50  3.55  3.70

Mn mg/L  0.050  0.009  0.004  0.015  0.15  0.15  0.20  0.19  0.057  0.074  0.12  0.14  0.14  0.15  0.15  0.12

Mo mg/L  0.60  0.00079  0.00049  0.00097  0.0014  0.0014  0.0014  0.00088  0.00088  0.00088  0.0014  0.0014  0.0014  0.0013  0.0013  0.0013

Na mg/L -  2.33  1.41  2.98  3.72  3.94  4.02  3.12  2.32  2.08  3.01  3.58  3.61  3.42  3.47  3.53

Ni mg/L  0.052  0.00026 <0.0002  0.00111  0.00036  0.00036  0.00036  0.00023  0.00023  0.00023  0.00030  0.00030  0.00030  0.00032  0.00032  0.00023

P mg/L -  0.034 <0.02  0.043  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021

Pb mg/L  0.0025 0.00002 <0.00002 0.00003  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06

Sb mg/L  0.0052  0.019  0.006  0.047  0.014  0.018  0.021  0.029  0.013  0.0053  0.0069  0.0095  0.011  0.012  0.011  0.017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.33  2.33  10.10  9.39  9.70  10.2  8.20  3.89  2.65  4.31  6.49  7.37  7.16  7.47  8.98

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00017  0.00017  0.00017  0.00023  0.00023  0.00023  0.00033  0.00033  0.00033  0.00017  0.00017  0.00017

Zn mg/L  0.12  0.00077 <0.0005  0.00300  0.00077  0.00072  0.00039  0.00067  0.00077  0.00056  0.00039  0.00071  0.00093  0.00085  0.00056  0.00080

TDS mg/L  500  57.3  25.5  99.0  78.0  78.0  71.5  65.1  48.1  51.6  62.7  84.4  76.2  68.0  79.7  67.4

NO3 + NO2 mg/L as N -  0.052 <0.05  0.066  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 30

Parameter

Minimum Measured 
Baseline Chemistry 
at YP-SR-6 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

Units

All values are for dissolved fraction unless otherwise noted

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

Predicted Chemistry at YP-SR-6 - Post-Closure Year 30



YP‐SR‐6: EFSFSR below Fiddle Creek and above Yellow Pine Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.38  6.36  8.53  7.96  8.26  8.11  8.19  7.72  7.41  7.49  8.03  7.80  7.72  8.11  7.65

Alkalinity mg/L as CaCO3 >20  40.9  21.5  70.0  66.8  64.2  77.3  43.5  31.7  31.3  48.2  60.4  62.1  58.7  61.7  59.2

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05

Al mg/L  0.050  0.011  0.003  0.041  0.0015  0.0015  0.00026  0.0049  0.0049  0.0044  0.0029  0.0014  0.0014  0.0017  0.0017  0.0021

As mg/L  0.010  0.030  0.013  0.041  0.023  0.023  0.025  0.028  0.016  0.0100  0.018  0.025  0.026  0.021  0.020  0.022

B mg/L  120  0.026 <0.01  0.050  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Ba mg/L  2.00  0.010  0.005  0.013  0.010  0.010  0.010  0.0055  0.0055  0.0055  0.0097  0.0097  0.0097  0.0088  0.0088  0.0086

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.66  14.5  15.5  16.2  16.5  11.8  7.57  7.17  11.2  15.0  15.7  14.4  13.8  14.7

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Cl mg/L  230  0.68  0.23  1.07  1.10  1.14  1.02  0.69  0.26  0.12  0.25  0.70  0.85  1.00  0.99  0.94

Co mg/L - 0.00010 0.00004 0.00018  0.00019  0.00019  0.00019  7.2E-05  7.2E-05  7.2E-05  0.00013  0.00013  0.00013  0.00014  0.00014  0.00013

Cr mg/L  0.10 <0.0002 <0.0002 <0.0002  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013

Cu mg/L  0.0090  0.00023 <0.0001  0.00050  0.00024  0.00028  0.00019  0.00043  0.00024  0.00019  0.00024  0.00017  0.00019  0.00014  0.00019  0.00018

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.029 <0.02  0.054  0.13  0.096  0.13  0.15  0.080  0.024  0.14  0.16  0.17  0.18  0.15  0.13

Hg mg/L  1.2E-05  2.4E-06  1.4E-06  4.6E-06  2.6E-06  2.9E-06  3.1E-06  6.5E-06  5.2E-06  3.8E-06  3.1E-06  2.7E-06  2.8E-06  3.6E-06  3.0E-06  3.9E-06

K mg/L -  0.82  0.50  1.06  0.97  1.02  1.05  0.99  0.71  0.60  0.74  0.97  0.96  0.90  0.89  0.91

Mg mg/L -  2.51  1.12  3.57  3.95  4.14  4.14  2.83  1.72  1.56  2.63  3.76  4.07  3.45  3.50  3.64

Mn mg/L  0.050  0.009  0.004  0.015  0.14  0.14  0.18  0.17  0.053  0.069  0.11  0.13  0.13  0.14  0.14  0.11

Mo mg/L  0.60  0.00079  0.00049  0.00097  0.0014  0.0014  0.0014  0.00087  0.00087  0.00087  0.0014  0.0014  0.0014  0.0012  0.0012  0.0013

Na mg/L -  2.33  1.41  2.98  3.62  3.83  3.91  3.03  2.26  2.02  2.92  3.48  3.51  3.32  3.38  3.43

Ni mg/L  0.052  0.00026 <0.0002  0.00111  0.00035  0.00035  0.00035  0.00022  0.00022  0.00022  0.00029  0.00029  0.00029  0.00031  0.00031  0.00022

P mg/L -  0.034 <0.02  0.043  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021

Pb mg/L  0.0025 0.00002 <0.00002 0.00003  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06

Sb mg/L  0.0052  0.019  0.006  0.047  0.014  0.018  0.021  0.029  0.013  0.0053  0.0069  0.0095  0.011  0.012  0.011  0.017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.33  2.33  10.10  9.28  9.59  10.1  8.10  3.85  2.62  4.26  6.41  7.28  7.08  7.39  8.87

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00017  0.00017  0.00017  0.00023  0.00023  0.00023  0.00033  0.00033  0.00033  0.00017  0.00017  0.00017

Zn mg/L  0.12  0.00077 <0.0005  0.00300  0.00074  0.00070  0.00037  0.00065  0.00074  0.00055  0.00037  0.00069  0.00090  0.00082  0.00055  0.00077

TDS mg/L  500  57.3  25.5  99.0  76.9  76.9  70.6  64.2  47.4  50.9  61.9  83.3  75.2  67.1  78.7  66.5

NO3 + NO2 mg/L as N -  0.052 <0.05  0.066  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 50

Minimum Measured 
Baseline Chemistry 
at YP-SR-6 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

Predicted Chemistry at YP-SR-6 - Post-Closure Year 50

All values are for dissolved fraction unless otherwise noted

Parameter



YP‐SR‐6: EFSFSR below Fiddle Creek and above Yellow Pine Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.38  6.36  8.53  7.96  8.27  8.11  8.19  7.73  7.42  7.50  8.04  7.80  7.73  8.11  7.65

Alkalinity mg/L as CaCO3 >20  40.9  21.5  70.0  67.8  65.2  78.5  44.2  32.2  31.8  48.9  61.4  63.1  59.6  62.6  60.1

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05

Al mg/L  0.050  0.011  0.003  0.041  0.0015  0.0015  0.00026  0.0049  0.0049  0.0044  0.0029  0.0014  0.0014  0.0017  0.0017  0.0021

As mg/L  0.010  0.030  0.013  0.041  0.025  0.025  0.027  0.031  0.018  0.011  0.020  0.028  0.029  0.023  0.022  0.025

B mg/L  120  0.026 <0.01  0.050  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Ba mg/L  2.00  0.010  0.005  0.013  0.010  0.010  0.010  0.0056  0.0056  0.0056  0.0098  0.0098  0.0098  0.0089  0.0089  0.0087

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.66  14.5  15.7  16.4  16.7  12.0  7.68  7.27  11.4  15.3  15.9  14.6  14.0  15.0

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Cl mg/L  230  0.68  0.23  1.07  1.19  1.23  1.10  0.75  0.29  0.13  0.27  0.76  0.92  1.08  1.07  1.02

Co mg/L - 0.00010 0.00004 0.00018  0.00020  0.00020  0.00020  7.7E-05  7.7E-05  7.7E-05  0.00013  0.00013  0.00013  0.00015  0.00015  0.00014

Cr mg/L  0.10 <0.0002 <0.0002 <0.0002  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013

Cu mg/L  0.0090  0.00023 <0.0001  0.00050  0.00025  0.00028  0.00020  0.00044  0.00025  0.00020  0.00025  0.00017  0.00020  0.00015  0.00020  0.00018

F mg/L  2.00  0.29 <0.2  0.40  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27

Fe mg/L  0.30  0.029 <0.02  0.054  0.14  0.10  0.15  0.16  0.087  0.027  0.15  0.17  0.19  0.20  0.17  0.14

Hg mg/L  1.2E-05  2.4E-06  1.4E-06  4.6E-06  2.9E-06  3.1E-06  3.3E-06  7.1E-06  5.7E-06  4.1E-06  3.4E-06  3.0E-06  3.1E-06  3.9E-06  3.3E-06  4.2E-06

K mg/L -  0.82  0.50  1.06  0.99  1.04  1.07  1.01  0.72  0.61  0.76  0.99  0.98  0.91  0.91  0.93

Mg mg/L -  2.51  1.12  3.57  4.04  4.24  4.24  2.89  1.76  1.59  2.69  3.85  4.16  3.53  3.58  3.72

Mn mg/L  0.050  0.009  0.004  0.015  0.16  0.16  0.21  0.19  0.059  0.077  0.12  0.15  0.15  0.16  0.16  0.13

Mo mg/L  0.60  0.00079  0.00049  0.00097  0.0014  0.0014  0.0014  0.00088  0.00088  0.00088  0.0014  0.0014  0.0014  0.0013  0.0013  0.0014

Na mg/L -  2.33  1.41  2.98  3.75  3.97  4.06  3.15  2.35  2.10  3.04  3.61  3.64  3.45  3.50  3.56

Ni mg/L  0.052  0.00026 <0.0002  0.00111  0.00037  0.00037  0.00037  0.00023  0.00023  0.00023  0.00031  0.00031  0.00031  0.00032  0.00032  0.00023

P mg/L -  0.034 <0.02  0.043  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021

Pb mg/L  0.0025 0.00002 <0.00002 0.00003  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06

Sb mg/L  0.0052  0.019  0.006  0.047  0.014  0.018  0.021  0.029  0.013  0.0053  0.0070  0.0096  0.011  0.012  0.012  0.017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.33  2.33  10.10  9.50  9.81  10.3  8.29  3.93  2.68  4.35  6.56  7.45  7.24  7.55  9.08

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00018  0.00018  0.00018  0.00023  0.00023  0.00023  0.00033  0.00033  0.00033  0.00018  0.00018  0.00018

Zn mg/L  0.12  0.00077 <0.0005  0.00300  0.00080  0.00075  0.00040  0.00069  0.00080  0.00058  0.00040  0.00074  0.00096  0.00088  0.00058  0.00082

TDS mg/L  500  57.3  25.5  99.0  78.4  78.4  71.9  65.4  48.3  51.9  63.1  84.9  76.6  68.4  80.1  67.8

NO3 + NO2 mg/L as N -  0.052 <0.05  0.066  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 75

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

Predicted Chemistry at YP-SR-6 - Post-Closure Year 75
Parameter

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 
at YP-SR-6 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)



YP‐SR‐6: EFSFSR below Fiddle Creek and above Yellow Pine Pit

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.38  6.36  8.53  7.96  8.27  8.11  8.19  7.73  7.42  7.50  8.04  7.81  7.73  8.11  7.65

Alkalinity mg/L as CaCO3 >20  40.9  21.5  70.0  68.1  65.5  78.9  44.4  32.3  31.9  49.1  61.6  63.3  59.9  62.9  60.3

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05

Al mg/L  0.050  0.011  0.003  0.041  0.0015  0.0015  0.00026  0.0049  0.0049  0.0044  0.0029  0.0014  0.0014  0.0017  0.0017  0.0021

As mg/L  0.010  0.030  0.013  0.041  0.026  0.026  0.028  0.032  0.018  0.011  0.021  0.029  0.030  0.024  0.023  0.026

B mg/L  120  0.026 <0.01  0.050  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Ba mg/L  2.00  0.010  0.005  0.013  0.010  0.010  0.010  0.0056  0.0056  0.0056  0.0098  0.0098  0.0098  0.0089  0.0089  0.0087

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  11.3  5.66  14.5  15.7  16.5  16.8  12.0  7.71  7.30  11.4  15.3  15.9  14.7  14.1  15.0

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Cl mg/L  230  0.68  0.23  1.07  1.22  1.26  1.12  0.76  0.29  0.13  0.27  0.77  0.94  1.10  1.10  1.04

Co mg/L - 0.00010 0.00004 0.00018  0.00021  0.00021  0.00021  7.8E-05  7.8E-05  7.8E-05  0.00014  0.00014  0.00014  0.00015  0.00015  0.00014

Cr mg/L  0.10 <0.0002 <0.0002 <0.0002  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013

Cu mg/L  0.0090  0.00023 <0.0001  0.00050  0.00025  0.00028  0.00020  0.00044  0.00025  0.00020  0.00025  0.00017  0.00020  0.00015  0.00020  0.00018

F mg/L  2.00  0.29 <0.2  0.40  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27

Fe mg/L  0.30  0.029 <0.02  0.054  0.14  0.11  0.15  0.16  0.090  0.027  0.16  0.18  0.19  0.20  0.17  0.15

Hg mg/L  1.2E-05  2.4E-06  1.4E-06  4.6E-06  2.9E-06  3.2E-06  3.4E-06  7.2E-06  5.8E-06  4.2E-06  3.4E-06  3.1E-06  3.2E-06  4.0E-06  3.3E-06  4.3E-06

K mg/L -  0.82  0.50  1.06  0.99  1.05  1.08  1.01  0.73  0.62  0.76  0.99  0.98  0.92  0.91  0.93

Mg mg/L -  2.51  1.12  3.57  4.07  4.26  4.26  2.91  1.77  1.60  2.71  3.87  4.19  3.55  3.60  3.75

Mn mg/L  0.050  0.009  0.004  0.015  0.16  0.16  0.21  0.20  0.061  0.079  0.12  0.15  0.15  0.16  0.16  0.13

Mo mg/L  0.60  0.00079  0.00049  0.00097  0.0014  0.0014  0.0014  0.00089  0.00089  0.00089  0.0014  0.0014  0.0014  0.0013  0.0013  0.0014

Na mg/L -  2.33  1.41  2.98  3.79  4.01  4.10  3.18  2.37  2.12  3.07  3.65  3.68  3.48  3.54  3.60

Ni mg/L  0.052  0.00026 <0.0002  0.00111  0.00038  0.00038  0.00038  0.00024  0.00024  0.00024  0.00031  0.00031  0.00031  0.00033  0.00033  0.00024

P mg/L -  0.034 <0.02  0.043  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021

Pb mg/L  0.0025 0.00002 <0.00002 0.00003  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06  7.2E-06

Sb mg/L  0.0052  0.019  0.006  0.047  0.014  0.018  0.021  0.029  0.013  0.0053  0.0070  0.0096  0.011  0.012  0.012  0.017

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  6.33  2.33  10.10  9.56  9.87  10.3  8.34  3.96  2.69  4.38  6.60  7.50  7.29  7.60  9.13

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00018  0.00018  0.00018  0.00023  0.00023  0.00023  0.00033  0.00033  0.00033  0.00018  0.00018  0.00018

Zn mg/L  0.12  0.00077 <0.0005  0.00300  0.00081  0.00076  0.00041  0.00071  0.00081  0.00059  0.00041  0.00075  0.00098  0.00089  0.00059  0.00084

TDS mg/L  500  57.3  25.5  99.0  78.8  78.8  72.3  65.7  48.6  52.1  63.4  85.3  77.0  68.7  80.5  68.1

NO3 + NO2 mg/L as N -  0.052 <0.05  0.066  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 100

Predicted Chemistry at YP-SR-6 - Post-Closure Year 100
Parameter

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 
at YP-SR-6 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-6 (HDR, 2017)



YP‐T‐6: West End Creek below West End pit and DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  8.38  7.58  9.25  8.23  8.73  8.48  8.40  8.56  8.31  8.31  8.48  7.89  8.14  8.48  8.06

Alkalinity mg/L as CaCO3 >20  122  39.0  154  127  123  131  119  128  127  145  128  130  127  130  122

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.004 <0.002  0.010  0.0018  0.0018  0.0018  0.0018  0.0039  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018

As mg/L  0.010  0.079  0.045  0.097  0.017  0.018  0.018  0.018  0.019  0.016  0.016  0.017  0.017  0.017  0.018  0.019

B mg/L  120  0.028 <0.02  0.050  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020

Ba mg/L  2.00  0.018  0.015  0.020  0.014  0.014  0.014  0.017  0.017  0.017  0.016  0.016  0.016  0.015  0.015  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  43.3  26.9  57.0  28.9  29.2  28.9  29.2  39.0  33.6  30.9  30.6  29.9  31.6  29.2  30.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.23  0.34  0.23  0.23  0.35  0.23  0.23  0.32  0.23  0.23  0.28  0.31

Co mg/L - 0.00005 <0.00002 0.00012  6.4E-05  6.4E-05  6.4E-05  4.1E-05  4.1E-05  4.1E-05  2.1E-05  2.1E-05  2.1E-05  3.9E-05  3.9E-05  9.9E-06

Cr mg/L  0.10  0.00026 <0.0002  0.00090  0.00025  0.00019  0.00030  0.00040  0.00031  0.00045  0.00010  0.00013  0.00020  0.00020  0.00010  0.00016

Cu mg/L  0.0090  0.00023 <0.0001  0.00080  0.00045  0.00050  0.00030  7.6E-05  0.00030  0.00045  0.00022  0.00030  0.00019  0.00019  0.00041  0.00040

F mg/L  2.00  0.28 <0.2  0.40  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20

Fe mg/L  0.30  0.020 <0.01  0.040  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Hg mg/L  1.2E-05  4.2E-06  3.2E-06  6.3E-06  5.4E-06  5.1E-06  6.3E-06  5.7E-06  5.6E-06  6.5E-06  6.6E-06  5.7E-06  7.9E-06  6.8E-06  5.7E-06  6.5E-06

K mg/L -  1.94  1.15  2.43  1.52  1.59  1.59  1.57  2.00  1.70  1.73  1.71  1.70  1.62  1.70  1.61

Mg mg/L -  17.8  11.1  23.3  11.5  11.7  11.8  11.8  14.7  12.0  12.0  11.7  11.6  11.8  11.7  12.0

Mn mg/L  0.050  0.002 <0.001  0.005  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

Mo mg/L  0.60  0.0017  0.0015  0.0020  0.00097  0.00097  0.00097  0.00099  0.00099  0.00099  0.00085  0.00085  0.00085  0.00094  0.00094  0.0010

Na mg/L -  1.13  0.63  1.94  0.67  0.67  0.70  0.69  0.83  0.66  0.67  0.64  0.67  0.75  0.68  0.68

Ni mg/L  0.052  0.00046 <0.0002  0.00080  0.00055  0.00055  0.00055  0.00053  0.00053  0.00053  0.00030  0.00030  0.00030  0.00032  0.00032  9.9E-05

P mg/L -  0.035 <0.02  0.080  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.011  0.006  0.013  0.0038  0.0039  0.0040  0.0040  0.0041  0.0036  0.0032  0.0035  0.0036  0.0037  0.0037  0.0038

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  55.9  14.5  115  5.84  6.08  5.92  6.23  11.1  6.94  6.00  5.92  6.00  6.94  5.92  6.16

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00034  0.00034  0.00034  0.00025  0.00025  0.00025  0.00033  0.00033  0.00033  0.00033  0.00033  0.00031

Zn mg/L  0.12  0.00063 <0.0005  0.00250  0.00069  0.00068  0.00069  0.00040  0.00055  0.00078  0.00078  0.00062  0.00097  0.00040  0.00065  0.00065

TDS mg/L  500  211  165  297  102  108  114  110  151  142  109  122  121  125  108  110

NO3 + NO2 mg/L as N -  0.474  0.335  0.770  0.20  0.20  0.20  0.22  0.32  0.33  0.23  0.19  0.21  0.22  0.19  0.22

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 1

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

Predicted Chemistry at YP-T-6 - Operational Year 1

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-26 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

6 (HDR, 2017)



YP‐T‐6: West End Creek below West End pit and DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  8.38  7.58  9.25  8.23  8.73  8.48  8.40  8.56  8.31  8.31  8.48  7.89  8.14  8.48  8.06

Alkalinity mg/L as CaCO3 >20  122  39.0  154  127  123  131  119  128  127  145  128  130  127  130  122

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.004 <0.002  0.010  0.0018  0.0018  0.0018  0.0018  0.0039  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018

As mg/L  0.010  0.079  0.045  0.097  0.017  0.018  0.018  0.018  0.019  0.016  0.016  0.017  0.017  0.017  0.018  0.019

B mg/L  120  0.028 <0.02  0.050  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020

Ba mg/L  2.00  0.018  0.015  0.020  0.014  0.014  0.014  0.017  0.017  0.017  0.016  0.016  0.016  0.015  0.015  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  43.3  26.9  57.0  28.9  29.2  28.9  29.2  39.0  33.6  30.9  30.6  29.9  31.6  29.2  30.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.23  0.34  0.23  0.23  0.35  0.23  0.23  0.32  0.23  0.23  0.28  0.31

Co mg/L - 0.00005 <0.00002 0.00012  6.4E-05  6.4E-05  6.4E-05  4.1E-05  4.1E-05  4.1E-05  2.1E-05  2.1E-05  2.1E-05  3.9E-05  3.9E-05  9.9E-06

Cr mg/L  0.10  0.00026 <0.0002  0.00090  0.00025  0.00019  0.00030  0.00040  0.00031  0.00045  0.00010  0.00013  0.00020  0.00020  0.00010  0.00016

Cu mg/L  0.0090  0.00023 <0.0001  0.00080  0.00045  0.00050  0.00030  7.6E-05  0.00030  0.00045  0.00022  0.00030  0.00019  0.00019  0.00041  0.00040

F mg/L  2.00  0.28 <0.2  0.40  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20

Fe mg/L  0.30  0.020 <0.01  0.040  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Hg mg/L  1.2E-05  4.2E-06  3.2E-06  6.3E-06  5.4E-06  5.1E-06  6.3E-06  5.7E-06  5.6E-06  6.5E-06  6.6E-06  5.7E-06  7.9E-06  6.8E-06  5.7E-06  6.5E-06

K mg/L -  1.94  1.15  2.43  1.52  1.59  1.59  1.57  2.00  1.70  1.73  1.71  1.70  1.62  1.70  1.61

Mg mg/L -  17.8  11.1  23.3  11.5  11.7  11.8  11.8  14.7  12.0  12.0  11.7  11.6  11.8  11.7  12.0

Mn mg/L  0.050  0.002 <0.001  0.005  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

Mo mg/L  0.60  0.0017  0.0015  0.0020  0.00097  0.00097  0.00097  0.00099  0.00099  0.00099  0.00085  0.00085  0.00085  0.00094  0.00094  0.0010

Na mg/L -  1.13  0.63  1.94  0.67  0.67  0.70  0.69  0.83  0.66  0.67  0.64  0.67  0.75  0.68  0.68

Ni mg/L  0.052  0.00046 <0.0002  0.00080  0.00055  0.00055  0.00055  0.00053  0.00053  0.00053  0.00030  0.00030  0.00030  0.00032  0.00032  9.9E-05

P mg/L -  0.035 <0.02  0.080  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.011  0.006  0.013  0.0038  0.0039  0.0040  0.0040  0.0041  0.0036  0.0032  0.0035  0.0036  0.0037  0.0037  0.0038

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  55.9  14.5  115  5.84  6.08  5.92  6.23  11.1  6.94  6.00  5.92  6.00  6.94  5.92  6.16

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00034  0.00034  0.00034  0.00025  0.00025  0.00025  0.00033  0.00033  0.00033  0.00033  0.00033  0.00031

Zn mg/L  0.12  0.00063 <0.0005  0.00250  0.00069  0.00068  0.00069  0.00040  0.00055  0.00078  0.00078  0.00062  0.00097  0.00040  0.00065  0.00065

TDS mg/L  500  211  165  297  102  108  114  110  151  142  109  122  121  125  108  110

NO3 + NO2 mg/L as N -  0.474  0.335  0.770  0.20  0.20  0.20  0.22  0.32  0.33  0.23  0.19  0.21  0.22  0.19  0.22

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 2

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

Predicted Chemistry at YP-T-6 - Operational Year 2

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-26 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

6 (HDR, 2017)



YP‐T‐6: West End Creek below West End pit and DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  8.38  7.58  9.25  8.23  8.73  8.48  8.40  8.56  8.31  8.31  8.48  7.89  8.14  8.48  8.06

Alkalinity mg/L as CaCO3 >20  122  39.0  154  127  123  131  119  128  127  145  128  130  127  130  122

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.004 <0.002  0.010  0.0018  0.0018  0.0018  0.0018  0.0039  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018

As mg/L  0.010  0.079  0.045  0.097  0.017  0.018  0.018  0.018  0.019  0.016  0.016  0.017  0.017  0.017  0.018  0.019

B mg/L  120  0.028 <0.02  0.050  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020

Ba mg/L  2.00  0.018  0.015  0.020  0.014  0.014  0.014  0.017  0.017  0.017  0.016  0.016  0.016  0.015  0.015  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  43.3  26.9  57.0  28.9  29.2  28.9  29.2  39.0  33.6  30.9  30.6  29.9  31.6  29.2  30.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.23  0.34  0.23  0.23  0.35  0.23  0.23  0.32  0.23  0.23  0.28  0.31

Co mg/L - 0.00005 <0.00002 0.00012  6.4E-05  6.4E-05  6.4E-05  4.1E-05  4.1E-05  4.1E-05  2.1E-05  2.1E-05  2.1E-05  3.9E-05  3.9E-05  9.9E-06

Cr mg/L  0.10  0.00026 <0.0002  0.00090  0.00025  0.00019  0.00030  0.00040  0.00031  0.00045  0.00010  0.00013  0.00020  0.00020  0.00010  0.00016

Cu mg/L  0.0090  0.00023 <0.0001  0.00080  0.00045  0.00050  0.00030  7.6E-05  0.00030  0.00045  0.00022  0.00030  0.00019  0.00019  0.00041  0.00040

F mg/L  2.00  0.28 <0.2  0.40  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20

Fe mg/L  0.30  0.020 <0.01  0.040  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Hg mg/L  1.2E-05  4.2E-06  3.2E-06  6.3E-06  5.4E-06  5.1E-06  6.3E-06  5.7E-06  5.6E-06  6.5E-06  6.6E-06  5.7E-06  7.9E-06  6.8E-06  5.7E-06  6.5E-06

K mg/L -  1.94  1.15  2.43  1.52  1.59  1.59  1.57  2.00  1.70  1.73  1.71  1.70  1.62  1.70  1.61

Mg mg/L -  17.8  11.1  23.3  11.5  11.7  11.8  11.8  14.7  12.0  12.0  11.7  11.6  11.8  11.7  12.0

Mn mg/L  0.050  0.002 <0.001  0.005  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

Mo mg/L  0.60  0.0017  0.0015  0.0020  0.00097  0.00097  0.00097  0.00099  0.00099  0.00099  0.00085  0.00085  0.00085  0.00094  0.00094  0.0010

Na mg/L -  1.13  0.63  1.94  0.67  0.67  0.70  0.69  0.83  0.66  0.67  0.64  0.67  0.75  0.68  0.68

Ni mg/L  0.052  0.00046 <0.0002  0.00080  0.00055  0.00055  0.00055  0.00053  0.00053  0.00053  0.00030  0.00030  0.00030  0.00032  0.00032  9.9E-05

P mg/L -  0.035 <0.02  0.080  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.011  0.006  0.013  0.0038  0.0039  0.0040  0.0040  0.0041  0.0036  0.0032  0.0035  0.0036  0.0037  0.0037  0.0038

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  55.9  14.5  115  5.84  6.08  5.92  6.23  11.1  6.94  6.00  5.92  6.00  6.94  5.92  6.16

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00034  0.00034  0.00034  0.00025  0.00025  0.00025  0.00033  0.00033  0.00033  0.00033  0.00033  0.00031

Zn mg/L  0.12  0.00063 <0.0005  0.00250  0.00069  0.00068  0.00069  0.00040  0.00055  0.00078  0.00078  0.00062  0.00097  0.00040  0.00065  0.00065

TDS mg/L  500  211  165  297  102  108  114  110  151  142  109  122  121  125  108  110

NO3 + NO2 mg/L as N -  0.474  0.335  0.770  0.20  0.20  0.20  0.22  0.32  0.33  0.23  0.19  0.21  0.22  0.19  0.22

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 3

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

Predicted Chemistry at YP-T-6 - Operational Year 3 
Parameter

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-26 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

6 (HDR, 2017)



Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  8.38  7.58  9.25  8.23  8.73  8.48  8.40  8.56  8.31  8.31  8.48  7.89  8.14  8.48  8.06

Alkalinity mg/L as CaCO3 >20  122  39.0  154  127  123  131  119  128  127  145  128  130  127  130  122

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.004 <0.002  0.010  0.0018  0.0018  0.0018  0.0018  0.0039  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018

As mg/L  0.010  0.079  0.045  0.097  0.017  0.018  0.018  0.018  0.019  0.016  0.016  0.017  0.017  0.017  0.018  0.019

B mg/L  120  0.028 <0.02  0.050  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020

Ba mg/L  2.00  0.018  0.015  0.020  0.014  0.014  0.014  0.017  0.017  0.017  0.016  0.016  0.016  0.015  0.015  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  43.3  26.9  57.0  28.9  29.2  28.9  29.2  39.0  33.6  30.9  30.6  29.9  31.6  29.2  30.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.23  0.34  0.23  0.23  0.35  0.23  0.23  0.32  0.23  0.23  0.28  0.31

Co mg/L - 0.00005 <0.00002 0.00012  6.4E-05  6.4E-05  6.4E-05  4.1E-05  4.1E-05  4.1E-05  2.1E-05  2.1E-05  2.1E-05  3.9E-05  3.9E-05  9.9E-06

Cr mg/L  0.10  0.00026 <0.0002  0.00090  0.00025  0.00019  0.00030  0.00040  0.00031  0.00045  0.00010  0.00013  0.00020  0.00020  0.00010  0.00016

Cu mg/L  0.0090  0.00023 <0.0001  0.00080  0.00045  0.00050  0.00030  7.6E-05  0.00030  0.00045  0.00022  0.00030  0.00019  0.00019  0.00041  0.00040

F mg/L  2.00  0.28 <0.2  0.40  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20

Fe mg/L  0.30  0.020 <0.01  0.040  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Hg mg/L  1.2E-05  4.2E-06  3.2E-06  6.3E-06  5.4E-06  5.1E-06  6.3E-06  5.7E-06  5.6E-06  6.5E-06  6.6E-06  5.7E-06  7.9E-06  6.8E-06  5.7E-06  6.5E-06

K mg/L -  1.94  1.15  2.43  1.52  1.59  1.59  1.57  2.00  1.70  1.73  1.71  1.70  1.62  1.70  1.61

Mg mg/L -  17.8  11.1  23.3  11.5  11.7  11.8  11.8  14.7  12.0  12.0  11.7  11.6  11.8  11.7  12.0

Mn mg/L  0.050  0.002 <0.001  0.005  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

Mo mg/L  0.60  0.0017  0.0015  0.0020  0.00097  0.00097  0.00097  0.00099  0.00099  0.00099  0.00085  0.00085  0.00085  0.00094  0.00094  0.0010

Na mg/L -  1.13  0.63  1.94  0.67  0.67  0.70  0.69  0.83  0.66  0.67  0.64  0.67  0.75  0.68  0.68

Ni mg/L  0.052  0.00046 <0.0002  0.00080  0.00055  0.00055  0.00055  0.00053  0.00053  0.00053  0.00030  0.00030  0.00030  0.00032  0.00032  9.9E-05

P mg/L -  0.035 <0.02  0.080  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.011  0.006  0.013  0.0038  0.0039  0.0040  0.0040  0.0041  0.0036  0.0032  0.0035  0.0036  0.0037  0.0037  0.0038

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  55.9  14.5  115  5.84  6.08  5.92  6.23  11.1  6.94  6.00  5.92  6.00  6.94  5.92  6.16

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00034  0.00034  0.00034  0.00025  0.00025  0.00025  0.00033  0.00033  0.00033  0.00033  0.00033  0.00031

Zn mg/L  0.12  0.00063 <0.0005  0.00250  0.00069  0.00068  0.00069  0.00040  0.00055  0.00078  0.00078  0.00062  0.00097  0.00040  0.00065  0.00065

TDS mg/L  500  211  165  297  102  108  114  110  151  142  109  122  121  125  108  110

NO3 + NO2 mg/L as N -  0.474  0.335  0.770  0.20  0.20  0.20  0.22  0.32  0.33  0.23  0.19  0.21  0.22  0.19  0.22

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 4

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

Predicted Chemistry at YP-T-6 - Operational Year 4 

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-26 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

6 (HDR, 2017)



YP‐T‐6: West End Creek below West End pit and DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  8.38  7.58  9.25  8.23  8.73  8.48  8.40  8.56  8.31  8.31  8.48  7.89  8.14  8.48  8.06

Alkalinity mg/L as CaCO3 >20  122  39.0  154  127  123  131  119  128  127  145  128  130  127  130  122

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.004 <0.002  0.010  0.0018  0.0018  0.0018  0.0018  0.0039  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018

As mg/L  0.010  0.079  0.045  0.097  0.017  0.018  0.018  0.018  0.019  0.016  0.016  0.017  0.017  0.017  0.018  0.019

B mg/L  120  0.028 <0.02  0.050  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020

Ba mg/L  2.00  0.018  0.015  0.020  0.014  0.014  0.014  0.017  0.017  0.017  0.016  0.016  0.016  0.015  0.015  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  43.3  26.9  57.0  28.9  29.2  28.9  29.2  39.0  33.6  30.9  30.6  29.9  31.6  29.2  30.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.23  0.34  0.23  0.23  0.35  0.23  0.23  0.32  0.23  0.23  0.28  0.31

Co mg/L - 0.00005 <0.00002 0.00012  6.4E-05  6.4E-05  6.4E-05  4.1E-05  4.1E-05  4.1E-05  2.1E-05  2.1E-05  2.1E-05  3.9E-05  3.9E-05  9.9E-06

Cr mg/L  0.10  0.00026 <0.0002  0.00090  0.00025  0.00019  0.00030  0.00040  0.00031  0.00045  0.00010  0.00013  0.00020  0.00020  0.00010  0.00016

Cu mg/L  0.0090  0.00023 <0.0001  0.00080  0.00045  0.00050  0.00030  7.6E-05  0.00030  0.00045  0.00022  0.00030  0.00019  0.00019  0.00041  0.00040

F mg/L  2.00  0.28 <0.2  0.40  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20

Fe mg/L  0.30  0.020 <0.01  0.040  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Hg mg/L  1.2E-05  4.2E-06  3.2E-06  6.3E-06  5.4E-06  5.1E-06  6.3E-06  5.7E-06  5.6E-06  6.5E-06  6.6E-06  5.7E-06  7.9E-06  6.8E-06  5.7E-06  6.5E-06

K mg/L -  1.94  1.15  2.43  1.52  1.59  1.59  1.57  2.00  1.70  1.73  1.71  1.70  1.62  1.70  1.61

Mg mg/L -  17.8  11.1  23.3  11.5  11.7  11.8  11.8  14.7  12.0  12.0  11.7  11.6  11.8  11.7  12.0

Mn mg/L  0.050  0.002 <0.001  0.005  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

Mo mg/L  0.60  0.0017  0.0015  0.0020  0.00097  0.00097  0.00097  0.00099  0.00099  0.00099  0.00085  0.00085  0.00085  0.00094  0.00094  0.0010

Na mg/L -  1.13  0.63  1.94  0.67  0.67  0.70  0.69  0.83  0.66  0.67  0.64  0.67  0.75  0.68  0.68

Ni mg/L  0.052  0.00046 <0.0002  0.00080  0.00055  0.00055  0.00055  0.00053  0.00053  0.00053  0.00030  0.00030  0.00030  0.00032  0.00032  9.9E-05

P mg/L -  0.035 <0.02  0.080  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.011  0.006  0.013  0.0038  0.0039  0.0040  0.0040  0.0041  0.0036  0.0032  0.0035  0.0036  0.0037  0.0037  0.0038

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  55.9  14.5  115  5.84  6.08  5.92  6.23  11.1  6.94  6.00  5.92  6.00  6.94  5.92  6.16

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00034  0.00034  0.00034  0.00025  0.00025  0.00025  0.00033  0.00033  0.00033  0.00033  0.00033  0.00031

Zn mg/L  0.12  0.00063 <0.0005  0.00250  0.00069  0.00068  0.00069  0.00040  0.00055  0.00078  0.00078  0.00062  0.00097  0.00040  0.00065  0.00065

TDS mg/L  500  211  165  297  102  108  114  110  151  142  109  122  121  125  108  110

NO3 + NO2 mg/L as N -  0.474  0.335  0.770  0.20  0.20  0.20  0.22  0.32  0.33  0.23  0.19  0.21  0.22  0.19  0.22

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 5

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

Predicted Chemistry at YP-T-6 - Operational Year 5
Parameter

Maximum 
Measured Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-26 (HDR, 
2017)



YP‐T‐6: West End Creek below West End pit and DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  8.38  7.58  9.25  8.23  8.73  8.48  8.40  8.56  8.31  8.31  8.48  7.89  8.14  8.48  8.06

Alkalinity mg/L as CaCO3 >20  122  39.0  154  127  123  131  119  128  127  145  128  130  127  130  122

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.004 <0.002  0.010  0.0018  0.0018  0.0018  0.0018  0.0039  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018

As mg/L  0.010  0.079  0.045  0.097  0.017  0.018  0.018  0.018  0.019  0.016  0.016  0.017  0.017  0.017  0.018  0.019

B mg/L  120  0.028 <0.02  0.050  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020

Ba mg/L  2.00  0.018  0.015  0.020  0.014  0.014  0.014  0.017  0.017  0.017  0.016  0.016  0.016  0.015  0.015  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  43.3  26.9  57.0  28.9  29.2  28.9  29.2  39.0  33.6  30.9  30.6  29.9  31.6  29.2  30.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.23  0.34  0.23  0.23  0.35  0.23  0.23  0.32  0.23  0.23  0.28  0.31

Co mg/L - 0.00005 <0.00002 0.00012  6.4E-05  6.4E-05  6.4E-05  4.1E-05  4.1E-05  4.1E-05  2.1E-05  2.1E-05  2.1E-05  3.9E-05  3.9E-05  9.9E-06

Cr mg/L  0.10  0.00026 <0.0002  0.00090  0.00025  0.00019  0.00030  0.00040  0.00031  0.00045  0.00010  0.00013  0.00020  0.00020  0.00010  0.00016

Cu mg/L  0.0090  0.00023 <0.0001  0.00080  0.00045  0.00050  0.00030  7.6E-05  0.00030  0.00045  0.00022  0.00030  0.00019  0.00019  0.00041  0.00040

F mg/L  2.00  0.28 <0.2  0.40  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20

Fe mg/L  0.30  0.020 <0.01  0.040  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Hg mg/L  1.2E-05  4.2E-06  3.2E-06  6.3E-06  5.4E-06  5.1E-06  6.3E-06  5.7E-06  5.6E-06  6.5E-06  6.6E-06  5.7E-06  7.9E-06  6.8E-06  5.7E-06  6.5E-06

K mg/L -  1.94  1.15  2.43  1.52  1.59  1.59  1.57  2.00  1.70  1.73  1.71  1.70  1.62  1.70  1.61

Mg mg/L -  17.8  11.1  23.3  11.5  11.7  11.8  11.8  14.7  12.0  12.0  11.7  11.6  11.8  11.7  12.0

Mn mg/L  0.050  0.002 <0.001  0.005  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

Mo mg/L  0.60  0.0017  0.0015  0.0020  0.00097  0.00097  0.00097  0.00099  0.00099  0.00099  0.00085  0.00085  0.00085  0.00094  0.00094  0.0010

Na mg/L -  1.13  0.63  1.94  0.67  0.67  0.70  0.69  0.83  0.66  0.67  0.64  0.67  0.75  0.68  0.68

Ni mg/L  0.052  0.00046 <0.0002  0.00080  0.00055  0.00055  0.00055  0.00053  0.00053  0.00053  0.00030  0.00030  0.00030  0.00032  0.00032  9.9E-05

P mg/L -  0.035 <0.02  0.080  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.011  0.006  0.013  0.0038  0.0039  0.0040  0.0040  0.0041  0.0036  0.0032  0.0035  0.0036  0.0037  0.0037  0.0038

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  55.9  14.5  115  5.84  6.08  5.92  6.23  11.1  6.94  6.00  5.92  6.00  6.94  5.92  6.16

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00034  0.00034  0.00034  0.00025  0.00025  0.00025  0.00033  0.00033  0.00033  0.00033  0.00033  0.00031

Zn mg/L  0.12  0.00063 <0.0005  0.00250  0.00069  0.00068  0.00069  0.00040  0.00055  0.00078  0.00078  0.00062  0.00097  0.00040  0.00065  0.00065

TDS mg/L  500  211  165  297  102  108  114  110  151  142  109  122  121  125  108  110

NO3 + NO2 mg/L as N -  0.474  0.335  0.770  0.20  0.20  0.20  0.22  0.32  0.33  0.23  0.19  0.21  0.22  0.19  0.22

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 6

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

Predicted Chemistry at YP-T-6 - Operational Year 6 
Minimum Measured 
Baseline Chemistry 

at YP-T-26 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐6: West End Creek below West End pit and DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  8.38  7.58  9.25  8.23  8.73  8.48  8.40  8.56  8.31  8.31  8.48  7.89  8.14  8.48  8.06

Alkalinity mg/L as CaCO3 >20  122  39.0  154  127  123  131  119  128  127  145  128  130  127  130  122

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.004 <0.002  0.010  0.0018  0.0018  0.0018  0.0018  0.0039  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018

As mg/L  0.010  0.079  0.045  0.097  0.017  0.018  0.018  0.018  0.019  0.016  0.016  0.017  0.017  0.017  0.018  0.019

B mg/L  120  0.028 <0.02  0.050  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020

Ba mg/L  2.00  0.018  0.015  0.020  0.014  0.014  0.014  0.017  0.017  0.017  0.016  0.016  0.016  0.015  0.015  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  43.3  26.9  57.0  28.9  29.2  28.9  29.2  39.0  33.6  30.9  30.6  29.9  31.6  29.2  30.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.23  0.34  0.23  0.23  0.35  0.23  0.23  0.32  0.23  0.23  0.28  0.31

Co mg/L - 0.00005 <0.00002 0.00012  6.4E-05  6.4E-05  6.4E-05  4.1E-05  4.1E-05  4.1E-05  2.1E-05  2.1E-05  2.1E-05  3.9E-05  3.9E-05  9.9E-06

Cr mg/L  0.10  0.00026 <0.0002  0.00090  0.00025  0.00019  0.00030  0.00040  0.00031  0.00045  0.00010  0.00013  0.00020  0.00020  0.00010  0.00016

Cu mg/L  0.0090  0.00023 <0.0001  0.00080  0.00045  0.00050  0.00030  7.6E-05  0.00030  0.00045  0.00022  0.00030  0.00019  0.00019  0.00041  0.00040

F mg/L  2.00  0.28 <0.2  0.40  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20

Fe mg/L  0.30  0.020 <0.01  0.040  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Hg mg/L  1.2E-05  4.2E-06  3.2E-06  6.3E-06  5.4E-06  5.1E-06  6.3E-06  5.7E-06  5.6E-06  6.5E-06  6.6E-06  5.7E-06  7.9E-06  6.8E-06  5.7E-06  6.5E-06

K mg/L -  1.94  1.15  2.43  1.52  1.59  1.59  1.57  2.00  1.70  1.73  1.71  1.70  1.62  1.70  1.61

Mg mg/L -  17.8  11.1  23.3  11.5  11.7  11.8  11.8  14.7  12.0  12.0  11.7  11.6  11.8  11.7  12.0

Mn mg/L  0.050  0.002 <0.001  0.005  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

Mo mg/L  0.60  0.0017  0.0015  0.0020  0.00097  0.00097  0.00097  0.00099  0.00099  0.00099  0.00085  0.00085  0.00085  0.00094  0.00094  0.0010

Na mg/L -  1.13  0.63  1.94  0.67  0.67  0.70  0.69  0.83  0.66  0.67  0.64  0.67  0.75  0.68  0.68

Ni mg/L  0.052  0.00046 <0.0002  0.00080  0.00055  0.00055  0.00055  0.00053  0.00053  0.00053  0.00030  0.00030  0.00030  0.00032  0.00032  9.9E-05

P mg/L -  0.035 <0.02  0.080  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.011  0.006  0.013  0.0038  0.0039  0.0040  0.0040  0.0041  0.0036  0.0032  0.0035  0.0036  0.0037  0.0037  0.0038

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  55.9  14.5  115  5.84  6.08  5.92  6.23  11.1  6.94  6.00  5.92  6.00  6.94  5.92  6.16

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00034  0.00034  0.00034  0.00025  0.00025  0.00025  0.00033  0.00033  0.00033  0.00033  0.00033  0.00031

Zn mg/L  0.12  0.00063 <0.0005  0.00250  0.00069  0.00068  0.00069  0.00040  0.00055  0.00078  0.00078  0.00062  0.00097  0.00040  0.00065  0.00065

TDS mg/L  500  211  165  297  102  108  114  110  151  142  109  122  121  125  108  110

NO3 + NO2 mg/L as N -  0.474  0.335  0.770  0.20  0.20  0.20  0.22  0.32  0.33  0.23  0.19  0.21  0.22  0.19  0.22

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 7

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

Predicted Chemistry at YP-T-6 - Operational Year 7
Parameter

Minimum Measured 
Baseline Chemistry 

at YP-T-26 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐6: West End Creek below West End pit and DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  8.38  7.58  9.25  8.23  8.73  8.48  8.40  8.56  8.31  8.31  8.48  7.89  8.14  8.48  8.06

Alkalinity mg/L as CaCO3 >20  122  39.0  154  127  123  131  119  128  127  145  128  130  127  130  122

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.004 <0.002  0.010  0.0018  0.0018  0.0018  0.0018  0.0039  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018

As mg/L  0.010  0.079  0.045  0.097  0.017  0.018  0.018  0.018  0.019  0.016  0.016  0.017  0.017  0.017  0.018  0.019

B mg/L  120  0.028 <0.02  0.050  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020

Ba mg/L  2.00  0.018  0.015  0.020  0.014  0.014  0.014  0.017  0.017  0.017  0.016  0.016  0.016  0.015  0.015  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  43.3  26.9  57.0  28.9  29.2  28.9  29.2  39.0  33.6  30.9  30.6  29.9  31.6  29.2  30.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.23  0.34  0.23  0.23  0.35  0.23  0.23  0.32  0.23  0.23  0.28  0.31

Co mg/L - 0.00005 <0.00002 0.00012  6.4E-05  6.4E-05  6.4E-05  4.1E-05  4.1E-05  4.1E-05  2.1E-05  2.1E-05  2.1E-05  3.9E-05  3.9E-05  9.9E-06

Cr mg/L  0.10  0.00026 <0.0002  0.00090  0.00025  0.00019  0.00030  0.00040  0.00031  0.00045  0.00010  0.00013  0.00020  0.00020  0.00010  0.00016

Cu mg/L  0.0090  0.00023 <0.0001  0.00080  0.00045  0.00050  0.00030  7.6E-05  0.00030  0.00045  0.00022  0.00030  0.00019  0.00019  0.00041  0.00040

F mg/L  2.00  0.28 <0.2  0.40  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20

Fe mg/L  0.30  0.020 <0.01  0.040  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Hg mg/L  1.2E-05  4.2E-06  3.2E-06  6.3E-06  5.4E-06  5.1E-06  6.3E-06  5.7E-06  5.6E-06  6.5E-06  6.6E-06  5.7E-06  7.9E-06  6.8E-06  5.7E-06  6.5E-06

K mg/L -  1.94  1.15  2.43  1.52  1.59  1.59  1.57  2.00  1.70  1.73  1.71  1.70  1.62  1.70  1.61

Mg mg/L -  17.8  11.1  23.3  11.5  11.7  11.8  11.8  14.7  12.0  12.0  11.7  11.6  11.8  11.7  12.0

Mn mg/L  0.050  0.002 <0.001  0.005  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

Mo mg/L  0.60  0.0017  0.0015  0.0020  0.00097  0.00097  0.00097  0.00099  0.00099  0.00099  0.00085  0.00085  0.00085  0.00094  0.00094  0.0010

Na mg/L -  1.13  0.63  1.94  0.67  0.67  0.70  0.69  0.83  0.66  0.67  0.64  0.67  0.75  0.68  0.68

Ni mg/L  0.052  0.00046 <0.0002  0.00080  0.00055  0.00055  0.00055  0.00053  0.00053  0.00053  0.00030  0.00030  0.00030  0.00032  0.00032  9.9E-05

P mg/L -  0.035 <0.02  0.080  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.011  0.006  0.013  0.0038  0.0039  0.0040  0.0040  0.0041  0.0036  0.0032  0.0035  0.0036  0.0037  0.0037  0.0038

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  55.9  14.5  115  5.84  6.08  5.92  6.23  11.1  6.94  6.00  5.92  6.00  6.94  5.92  6.16

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00034  0.00034  0.00034  0.00025  0.00025  0.00025  0.00033  0.00033  0.00033  0.00033  0.00033  0.00031

Zn mg/L  0.12  0.00063 <0.0005  0.00250  0.00069  0.00068  0.00069  0.00040  0.00055  0.00078  0.00078  0.00062  0.00097  0.00040  0.00065  0.00065

TDS mg/L  500  211  165  297  102  108  114  110  151  142  109  122  121  125  108  110

NO3 + NO2 mg/L as N -  0.474  0.335  0.770  0.20  0.20  0.20  0.22  0.32  0.33  0.23  0.19  0.21  0.22  0.19  0.22

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 8

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

Predicted Chemistry at YP-T-6 - Operational Year 8 
Minimum Measured 
Baseline Chemistry 

at YP-T-26 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐6: West End Creek below West End pit and DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  8.38  7.58  9.25  8.23  8.73  8.48  8.40  8.56  8.31  8.31  8.48  7.89  8.14  8.48  8.06

Alkalinity mg/L as CaCO3 >20  122  39.0  154  127  123  131  119  128  127  145  128  130  127  130  122

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.004 <0.002  0.010  0.0018  0.0018  0.0018  0.0018  0.0039  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018

As mg/L  0.010  0.079  0.045  0.097  0.017  0.018  0.018  0.018  0.019  0.016  0.016  0.017  0.017  0.017  0.018  0.019

B mg/L  120  0.028 <0.02  0.050  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020

Ba mg/L  2.00  0.018  0.015  0.020  0.014  0.014  0.014  0.017  0.017  0.017  0.016  0.016  0.016  0.015  0.015  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  43.3  26.9  57.0  28.9  29.2  28.9  29.2  39.0  33.6  30.9  30.6  29.9  31.6  29.2  30.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.23  0.34  0.23  0.23  0.35  0.23  0.23  0.32  0.23  0.23  0.28  0.31

Co mg/L - 0.00005 <0.00002 0.00012  6.4E-05  6.4E-05  6.4E-05  4.1E-05  4.1E-05  4.1E-05  2.1E-05  2.1E-05  2.1E-05  3.9E-05  3.9E-05  9.9E-06

Cr mg/L  0.10  0.00026 <0.0002  0.00090  0.00025  0.00019  0.00030  0.00040  0.00031  0.00045  0.00010  0.00013  0.00020  0.00020  0.00010  0.00016

Cu mg/L  0.0090  0.00023 <0.0001  0.00080  0.00045  0.00050  0.00030  7.6E-05  0.00030  0.00045  0.00022  0.00030  0.00019  0.00019  0.00041  0.00040

F mg/L  2.00  0.28 <0.2  0.40  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20

Fe mg/L  0.30  0.020 <0.01  0.040  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Hg mg/L  1.2E-05  4.2E-06  3.2E-06  6.3E-06  5.4E-06  5.1E-06  6.3E-06  5.7E-06  5.6E-06  6.5E-06  6.6E-06  5.7E-06  7.9E-06  6.8E-06  5.7E-06  6.5E-06

K mg/L -  1.94  1.15  2.43  1.52  1.59  1.59  1.57  2.00  1.70  1.73  1.71  1.70  1.62  1.70  1.61

Mg mg/L -  17.8  11.1  23.3  11.5  11.7  11.8  11.8  14.7  12.0  12.0  11.7  11.6  11.8  11.7  12.0

Mn mg/L  0.050  0.002 <0.001  0.005  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

Mo mg/L  0.60  0.0017  0.0015  0.0020  0.00097  0.00097  0.00097  0.00099  0.00099  0.00099  0.00085  0.00085  0.00085  0.00094  0.00094  0.0010

Na mg/L -  1.13  0.63  1.94  0.67  0.67  0.70  0.69  0.83  0.66  0.67  0.64  0.67  0.75  0.68  0.68

Ni mg/L  0.052  0.00046 <0.0002  0.00080  0.00055  0.00055  0.00055  0.00053  0.00053  0.00053  0.00030  0.00030  0.00030  0.00032  0.00032  9.9E-05

P mg/L -  0.035 <0.02  0.080  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.011  0.006  0.013  0.0038  0.0039  0.0040  0.0040  0.0041  0.0036  0.0032  0.0035  0.0036  0.0037  0.0037  0.0038

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  55.9  14.5  115  5.84  6.08  5.92  6.23  11.1  6.94  6.00  5.92  6.00  6.94  5.92  6.16

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00034  0.00034  0.00034  0.00025  0.00025  0.00025  0.00033  0.00033  0.00033  0.00033  0.00033  0.00031

Zn mg/L  0.12  0.00063 <0.0005  0.00250  0.00069  0.00068  0.00069  0.00040  0.00055  0.00078  0.00078  0.00062  0.00097  0.00040  0.00065  0.00065

TDS mg/L  500  211  165  297  102  108  114  110  151  142  109  122  121  125  108  110

NO3 + NO2 mg/L as N -  0.474  0.335  0.770  0.20  0.20  0.20  0.22  0.32  0.33  0.23  0.19  0.21  0.22  0.19  0.22

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 9

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

Predicted Chemistry at YP-T-6 - Operational Year 9 
Parameter

Minimum Measured 
Baseline Chemistry 

at YP-T-26 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐6: West End Creek below West End pit and DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  8.38  7.58  9.25  8.23  8.73  8.48  8.40  8.56  8.31  8.31  8.48  7.89  8.14  8.48  8.06

Alkalinity mg/L as CaCO3 >20  122  39.0  154  127  123  131  119  128  127  145  128  130  127  130  122

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.004 <0.002  0.010  0.0018  0.0018  0.0018  0.0018  0.0039  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018

As mg/L  0.010  0.079  0.045  0.097  0.017  0.018  0.018  0.018  0.019  0.016  0.016  0.017  0.017  0.017  0.018  0.019

B mg/L  120  0.028 <0.02  0.050  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020

Ba mg/L  2.00  0.018  0.015  0.020  0.014  0.014  0.014  0.017  0.017  0.017  0.016  0.016  0.016  0.015  0.015  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  43.3  26.9  57.0  28.9  29.2  28.9  29.2  39.0  33.6  30.9  30.6  29.9  31.6  29.2  30.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.23  0.34  0.23  0.23  0.35  0.23  0.23  0.32  0.23  0.23  0.28  0.31

Co mg/L - 0.00005 <0.00002 0.00012  6.4E-05  6.4E-05  6.4E-05  4.1E-05  4.1E-05  4.1E-05  2.1E-05  2.1E-05  2.1E-05  3.9E-05  3.9E-05  9.9E-06

Cr mg/L  0.10  0.00026 <0.0002  0.00090  0.00025  0.00019  0.00030  0.00040  0.00031  0.00045  0.00010  0.00013  0.00020  0.00020  0.00010  0.00016

Cu mg/L  0.0090  0.00023 <0.0001  0.00080  0.00045  0.00050  0.00030  7.6E-05  0.00030  0.00045  0.00022  0.00030  0.00019  0.00019  0.00041  0.00040

F mg/L  2.00  0.28 <0.2  0.40  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20

Fe mg/L  0.30  0.020 <0.01  0.040  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Hg mg/L  1.2E-05  4.2E-06  3.2E-06  6.3E-06  5.4E-06  5.1E-06  6.3E-06  5.7E-06  5.6E-06  6.5E-06  6.6E-06  5.7E-06  7.9E-06  6.8E-06  5.7E-06  6.5E-06

K mg/L -  1.94  1.15  2.43  1.52  1.59  1.59  1.57  2.00  1.70  1.73  1.71  1.70  1.62  1.70  1.61

Mg mg/L -  17.8  11.1  23.3  11.5  11.7  11.8  11.8  14.7  12.0  12.0  11.7  11.6  11.8  11.7  12.0

Mn mg/L  0.050  0.002 <0.001  0.005  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

Mo mg/L  0.60  0.0017  0.0015  0.0020  0.00097  0.00097  0.00097  0.00099  0.00099  0.00099  0.00085  0.00085  0.00085  0.00094  0.00094  0.0010

Na mg/L -  1.13  0.63  1.94  0.67  0.67  0.70  0.69  0.83  0.66  0.67  0.64  0.67  0.75  0.68  0.68

Ni mg/L  0.052  0.00046 <0.0002  0.00080  0.00055  0.00055  0.00055  0.00053  0.00053  0.00053  0.00030  0.00030  0.00030  0.00032  0.00032  9.9E-05

P mg/L -  0.035 <0.02  0.080  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.011  0.006  0.013  0.0038  0.0039  0.0040  0.0040  0.0041  0.0036  0.0032  0.0035  0.0036  0.0037  0.0037  0.0038

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  55.9  14.5  115  5.84  6.08  5.92  6.23  11.1  6.94  6.00  5.92  6.00  6.94  5.92  6.16

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00034  0.00034  0.00034  0.00025  0.00025  0.00025  0.00033  0.00033  0.00033  0.00033  0.00033  0.00031

Zn mg/L  0.12  0.00063 <0.0005  0.00250  0.00069  0.00068  0.00069  0.00040  0.00055  0.00078  0.00078  0.00062  0.00097  0.00040  0.00065  0.00065

TDS mg/L  500  211  165  297  102  108  114  110  151  142  109  122  121  125  108  110

NO3 + NO2 mg/L as N -  0.474  0.335  0.770  0.20  0.20  0.20  0.22  0.32  0.33  0.23  0.19  0.21  0.22  0.19  0.22

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 10

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

Predicted Chemistry at YP-T-6 - Operational Year 10 
Minimum Measured 
Baseline Chemistry 

at YP-T-26 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐6: West End Creek below West End pit and DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  8.38  7.58  9.25  8.23  8.73  8.48  8.40  8.56  8.31  8.31  8.48  7.89  8.14  8.48  8.06

Alkalinity mg/L as CaCO3 >20  122  39.0  154  127  123  131  119  128  127  145  128  130  127  130  122

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.004 <0.002  0.010  0.0018  0.0018  0.0018  0.0018  0.0039  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018

As mg/L  0.010  0.079  0.045  0.097  0.017  0.018  0.018  0.018  0.019  0.016  0.016  0.017  0.017  0.017  0.018  0.019

B mg/L  120  0.028 <0.02  0.050  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020

Ba mg/L  2.00  0.018  0.015  0.020  0.014  0.014  0.014  0.017  0.017  0.017  0.016  0.016  0.016  0.015  0.015  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  43.3  26.9  57.0  28.9  29.2  28.9  29.2  39.0  33.6  30.9  30.6  29.9  31.6  29.2  30.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.23  0.34  0.23  0.23  0.35  0.23  0.23  0.32  0.23  0.23  0.28  0.31

Co mg/L - 0.00005 <0.00002 0.00012  6.4E-05  6.4E-05  6.4E-05  4.1E-05  4.1E-05  4.1E-05  2.1E-05  2.1E-05  2.1E-05  3.9E-05  3.9E-05  9.9E-06

Cr mg/L  0.10  0.00026 <0.0002  0.00090  0.00025  0.00019  0.00030  0.00040  0.00031  0.00045  0.00010  0.00013  0.00020  0.00020  0.00010  0.00016

Cu mg/L  0.0090  0.00023 <0.0001  0.00080  0.00045  0.00050  0.00030  7.6E-05  0.00030  0.00045  0.00022  0.00030  0.00019  0.00019  0.00041  0.00040

F mg/L  2.00  0.28 <0.2  0.40  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20

Fe mg/L  0.30  0.020 <0.01  0.040  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Hg mg/L  1.2E-05  4.2E-06  3.2E-06  6.3E-06  5.4E-06  5.1E-06  6.3E-06  5.7E-06  5.6E-06  6.5E-06  6.6E-06  5.7E-06  7.9E-06  6.8E-06  5.7E-06  6.5E-06

K mg/L -  1.94  1.15  2.43  1.52  1.59  1.59  1.57  2.00  1.70  1.73  1.71  1.70  1.62  1.70  1.61

Mg mg/L -  17.8  11.1  23.3  11.5  11.7  11.8  11.8  14.7  12.0  12.0  11.7  11.6  11.8  11.7  12.0

Mn mg/L  0.050  0.002 <0.001  0.005  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

Mo mg/L  0.60  0.0017  0.0015  0.0020  0.00097  0.00097  0.00097  0.00099  0.00099  0.00099  0.00085  0.00085  0.00085  0.00094  0.00094  0.0010

Na mg/L -  1.13  0.63  1.94  0.67  0.67  0.70  0.69  0.83  0.66  0.67  0.64  0.67  0.75  0.68  0.68

Ni mg/L  0.052  0.00046 <0.0002  0.00080  0.00055  0.00055  0.00055  0.00053  0.00053  0.00053  0.00030  0.00030  0.00030  0.00032  0.00032  9.9E-05

P mg/L -  0.035 <0.02  0.080  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.011  0.006  0.013  0.0038  0.0039  0.0040  0.0040  0.0041  0.0036  0.0032  0.0035  0.0036  0.0037  0.0037  0.0038

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  55.9  14.5  115  5.84  6.08  5.92  6.23  11.1  6.94  6.00  5.92  6.00  6.94  5.92  6.16

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00034  0.00034  0.00034  0.00025  0.00025  0.00025  0.00033  0.00033  0.00033  0.00033  0.00033  0.00031

Zn mg/L  0.12  0.00063 <0.0005  0.00250  0.00069  0.00068  0.00069  0.00040  0.00055  0.00078  0.00078  0.00062  0.00097  0.00040  0.00065  0.00065

TDS mg/L  500  211  165  297  102  108  114  110  151  142  109  122  121  125  108  110

NO3 + NO2 mg/L as N -  0.474  0.335  0.770  0.20  0.20  0.20  0.22  0.32  0.33  0.23  0.19  0.21  0.22  0.19  0.22

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 11

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

Predicted Chemistry at YP-T-6 - Operational Year 11 
Parameter

Minimum Measured 
Baseline Chemistry 

at YP-T-26 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐6: West End Creek below West End pit and DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  8.38  7.58  9.25  8.23  8.73  8.48  8.40  8.56  8.31  8.31  8.48  7.89  8.14  8.48  8.06

Alkalinity mg/L as CaCO3 >20  122  39.0  154  127  123  131  119  128  127  145  128  130  127  130  122

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.004 <0.002  0.010  0.0018  0.0018  0.0018  0.0018  0.0039  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018

As mg/L  0.010  0.079  0.045  0.097  0.017  0.018  0.018  0.018  0.019  0.016  0.016  0.017  0.017  0.017  0.018  0.019

B mg/L  120  0.028 <0.02  0.050  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020

Ba mg/L  2.00  0.018  0.015  0.020  0.014  0.014  0.014  0.017  0.017  0.017  0.016  0.016  0.016  0.015  0.015  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  43.3  26.9  57.0  28.9  29.2  28.9  29.2  39.0  33.6  30.9  30.6  29.9  31.6  29.2  30.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.23  0.34  0.23  0.23  0.35  0.23  0.23  0.32  0.23  0.23  0.28  0.31

Co mg/L - 0.00005 <0.00002 0.00012  6.4E-05  6.4E-05  6.4E-05  4.1E-05  4.1E-05  4.1E-05  2.1E-05  2.1E-05  2.1E-05  3.9E-05  3.9E-05  9.9E-06

Cr mg/L  0.10  0.00026 <0.0002  0.00090  0.00025  0.00019  0.00030  0.00040  0.00031  0.00045  0.00010  0.00013  0.00020  0.00020  0.00010  0.00016

Cu mg/L  0.0090  0.00023 <0.0001  0.00080  0.00045  0.00050  0.00030  7.6E-05  0.00030  0.00045  0.00022  0.00030  0.00019  0.00019  0.00041  0.00040

F mg/L  2.00  0.28 <0.2  0.40  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20

Fe mg/L  0.30  0.020 <0.01  0.040  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Hg mg/L  1.2E-05  4.2E-06  3.2E-06  6.3E-06  5.4E-06  5.1E-06  6.3E-06  5.7E-06  5.6E-06  6.5E-06  6.6E-06  5.7E-06  7.9E-06  6.8E-06  5.7E-06  6.5E-06

K mg/L -  1.94  1.15  2.43  1.52  1.59  1.59  1.57  2.00  1.70  1.73  1.71  1.70  1.62  1.70  1.61

Mg mg/L -  17.8  11.1  23.3  11.5  11.7  11.8  11.8  14.7  12.0  12.0  11.7  11.6  11.8  11.7  12.0

Mn mg/L  0.050  0.002 <0.001  0.005  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

Mo mg/L  0.60  0.0017  0.0015  0.0020  0.00097  0.00097  0.00097  0.00099  0.00099  0.00099  0.00085  0.00085  0.00085  0.00094  0.00094  0.0010

Na mg/L -  1.13  0.63  1.94  0.67  0.67  0.70  0.69  0.83  0.66  0.67  0.64  0.67  0.75  0.68  0.68

Ni mg/L  0.052  0.00046 <0.0002  0.00080  0.00055  0.00055  0.00055  0.00053  0.00053  0.00053  0.00030  0.00030  0.00030  0.00032  0.00032  9.9E-05

P mg/L -  0.035 <0.02  0.080  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.011  0.006  0.013  0.0038  0.0039  0.0040  0.0040  0.0041  0.0036  0.0032  0.0035  0.0036  0.0037  0.0037  0.0038

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  55.9  14.5  115  5.84  6.08  5.92  6.23  11.1  6.94  6.00  5.92  6.00  6.94  5.92  6.16

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  0.00034  0.00034  0.00034  0.00025  0.00025  0.00025  0.00033  0.00033  0.00033  0.00033  0.00033  0.00031

Zn mg/L  0.12  0.00063 <0.0005  0.00250  0.00069  0.00068  0.00069  0.00040  0.00055  0.00078  0.00078  0.00062  0.00097  0.00040  0.00065  0.00065

TDS mg/L  500  211  165  297  102  108  114  110  151  142  109  122  121  125  108  110

NO3 + NO2 mg/L as N -  0.474  0.335  0.770  0.20  0.20  0.20  0.22  0.32  0.33  0.23  0.19  0.21  0.22  0.19  0.22

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 12

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

Predicted Chemistry at YP-T-6 - Operational Year 12 
Minimum Measured 
Baseline Chemistry 

at YP-T-26 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐6: West End Creek below West End pit and DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  8.38  7.58  9.25  8.23  8.73  8.48  8.40  8.56  8.31  8.31  8.48  7.89  8.14  8.48  8.06

Alkalinity mg/L as CaCO3 >20  122  39.0  154  127  123  131  119  128  127  145  128  130  127  130  122

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.004 <0.002  0.010  0.0018  0.0018  0.0018  0.0018  0.0039  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018

As mg/L  0.010  0.079  0.045  0.097  0.017  0.018  0.018  0.018  0.019  0.016  0.016  0.017  0.017  0.017  0.018  0.019

B mg/L  120  0.028 <0.02  0.050  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020

Ba mg/L  2.00  0.018  0.015  0.020  0.014  0.014  0.014  0.017  0.017  0.017  0.016  0.016  0.016  0.015  0.015  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  43.3  26.9  57.0  28.9  29.2  28.9  29.2  39.0  33.6  30.9  30.6  29.9  31.6  29.2  30.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.23  0.34  0.23  0.23  0.35  0.23  0.23  0.32  0.23  0.23  0.28  0.31

Co mg/L - 0.00005 <0.00002 0.00012  6.4E-05  6.4E-05  6.4E-05  4.1E-05  4.1E-05  4.1E-05  2.1E-05  2.1E-05  2.1E-05  3.9E-05  3.9E-05  9.9E-06

Cr mg/L  0.10  0.00026 <0.0002  0.00090  0.00025  0.00019  0.00030  0.00040  0.00031  0.00045  0.00010  0.00013  0.00020  0.00020  0.00010  0.00016

Cu mg/L  0.0090  0.00023 <0.0001  0.00080  0.00045  0.00050  0.00030  7.6E-05  0.00030  0.00045  0.00022  0.00030  0.00019  0.00019  0.00041  0.00040

F mg/L  2.00  0.28 <0.2  0.40  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20

Fe mg/L  0.30  0.020 <0.01  0.040  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Hg mg/L  1.2E-05  4.2E-06  3.2E-06  6.3E-06  5.4E-06  5.1E-06  6.3E-06  5.7E-06  5.6E-06  6.5E-06  6.6E-06  5.7E-06  7.9E-06  6.8E-06  5.7E-06  6.5E-06

K mg/L -  1.94  1.15  2.43  1.52  1.59  1.59  1.57  2.00  1.70  1.73  1.71  1.70  1.62  1.70  1.61

Mg mg/L -  17.8  11.1  23.3  11.5  11.7  11.8  11.8  14.7  12.0  12.0  11.7  11.6  11.8  11.7  12.0

Mn mg/L  0.050  0.002 <0.001  0.005  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

Mo mg/L  0.60  0.0017  0.0015  0.0020  0.00097  0.00097  0.00097  0.00099  0.00099  0.00099  0.00085  0.00085  0.00085  0.00094  0.00094  0.0010

Na mg/L -  1.13  0.63  1.94  0.67  0.67  0.70  0.69  0.83  0.66  0.67  0.64  0.67  0.75  0.68  0.68

Ni mg/L  0.052  0.00046 <0.0002  0.00080  0.00055  0.00055  0.00055  0.00053  0.00053  0.00053  0.00030  0.00030  0.00030  0.00032  0.00032  9.9E-05

P mg/L -  0.035 <0.02  0.080  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.011  0.006  0.013  0.0038  0.0039  0.0040  0.0040  0.0041  0.0036  0.0032  0.0035  0.0036  0.0037  0.0037  0.0038

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  55.9  14.5  115  5.84  6.08  5.92  6.23  11.1  6.94  6.00  5.92  6.00  6.94  5.92  6.16

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  2.5E-05  2.5E-05  2.5E-05  1.8E-05  1.8E-05  1.8E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.2E-05

Zn mg/L  0.12  0.00063 <0.0005  0.00250  0.00069  0.00068  0.00069  0.00040  0.00055  0.00078  0.00078  0.00062  0.00097  0.00040  0.00065  0.00065

TDS mg/L  500  211  165  297  102  108  114  110  151  142  109  122  121  125  108  110

NO3 + NO2 mg/L as N -  0.474  0.335  0.770  0.20  0.20  0.20  0.22  0.32  0.33  0.23  0.19  0.21  0.22  0.19  0.22

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 1

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

Predicted Chemistry at YP-T-6 - Post-Closure Year 1
Parameter

Minimum Measured 
Baseline Chemistry 

at YP-T-26 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐6: West End Creek below West End pit and DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  8.38  7.58  9.25  8.23  8.73  8.48  8.40  8.56  8.31  8.31  8.48  7.89  8.14  8.48  8.06

Alkalinity mg/L as CaCO3 >20  122  39.0  154  127  123  131  119  128  127  145  128  130  127  130  122

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.004 <0.002  0.010  0.0018  0.0018  0.0018  0.0018  0.0039  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018

As mg/L  0.010  0.079  0.045  0.097  0.017  0.018  0.018  0.018  0.019  0.016  0.016  0.017  0.017  0.017  0.018  0.019

B mg/L  120  0.028 <0.02  0.050  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020

Ba mg/L  2.00  0.018  0.015  0.020  0.014  0.014  0.014  0.017  0.017  0.017  0.016  0.016  0.016  0.015  0.015  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  43.3  26.9  57.0  28.9  29.2  28.9  29.2  39.0  33.6  30.9  30.6  29.9  31.6  29.2  30.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.23  0.34  0.23  0.23  0.35  0.23  0.23  0.32  0.23  0.23  0.28  0.31

Co mg/L - 0.00005 <0.00002 0.00012  6.4E-05  6.4E-05  6.4E-05  4.1E-05  4.1E-05  4.1E-05  2.1E-05  2.1E-05  2.1E-05  3.9E-05  3.9E-05  9.9E-06

Cr mg/L  0.10  0.00026 <0.0002  0.00090  0.00025  0.00019  0.00030  0.00040  0.00031  0.00045  0.00010  0.00013  0.00020  0.00020  0.00010  0.00016

Cu mg/L  0.0090  0.00023 <0.0001  0.00080  0.00045  0.00050  0.00030  7.6E-05  0.00030  0.00045  0.00022  0.00030  0.00019  0.00019  0.00041  0.00040

F mg/L  2.00  0.28 <0.2  0.40  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20

Fe mg/L  0.30  0.020 <0.01  0.040  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Hg mg/L  1.2E-05  4.2E-06  3.2E-06  6.3E-06  5.4E-06  5.1E-06  6.3E-06  5.7E-06  5.6E-06  6.5E-06  6.6E-06  5.7E-06  7.9E-06  6.8E-06  5.7E-06  6.5E-06

K mg/L -  1.94  1.15  2.43  1.52  1.59  1.59  1.57  2.00  1.70  1.73  1.71  1.70  1.62  1.70  1.61

Mg mg/L -  17.8  11.1  23.3  11.5  11.7  11.8  11.8  14.7  12.0  12.0  11.7  11.6  11.8  11.7  12.0

Mn mg/L  0.050  0.002 <0.001  0.005  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

Mo mg/L  0.60  0.0017  0.0015  0.0020  0.00097  0.00097  0.00097  0.00099  0.00099  0.00099  0.00085  0.00085  0.00085  0.00094  0.00094  0.0010

Na mg/L -  1.13  0.63  1.94  0.67  0.67  0.70  0.69  0.83  0.66  0.67  0.64  0.67  0.75  0.68  0.68

Ni mg/L  0.052  0.00046 <0.0002  0.00080  0.00055  0.00055  0.00055  0.00053  0.00053  0.00053  0.00030  0.00030  0.00030  0.00032  0.00032  9.9E-05

P mg/L -  0.035 <0.02  0.080  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.011  0.006  0.013  0.0038  0.0039  0.0040  0.0040  0.0041  0.0036  0.0032  0.0035  0.0036  0.0037  0.0037  0.0038

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  55.9  14.5  115  5.84  6.08  5.92  6.23  11.1  6.94  6.00  5.92  6.00  6.94  5.92  6.16

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  2.5E-05  2.5E-05  2.5E-05  1.8E-05  1.8E-05  1.8E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.2E-05

Zn mg/L  0.12  0.00063 <0.0005  0.00250  0.00069  0.00068  0.00069  0.00040  0.00055  0.00078  0.00078  0.00062  0.00097  0.00040  0.00065  0.00065

TDS mg/L  500  211  165  297  102  108  114  110  151  142  109  122  121  125  108  110

NO3 + NO2 mg/L as N -  0.474  0.335  0.770  0.20  0.20  0.20  0.22  0.32  0.33  0.23  0.19  0.21  0.22  0.19  0.22

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 2

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

Predicted Chemistry at YP-T-6 - Post-Closure Year 2
Minimum Measured 
Baseline Chemistry 

at YP-T-26 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐6: West End Creek below West End pit and DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  8.38  7.58  9.25  8.23  8.73  8.48  8.40  8.56  8.31  8.31  8.48  7.89  8.14  8.48  8.06

Alkalinity mg/L as CaCO3 >20  122  39.0  154  127  123  131  119  128  127  145  128  130  127  130  122

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.004 <0.002  0.010  0.0018  0.0018  0.0018  0.0018  0.0039  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018

As mg/L  0.010  0.079  0.045  0.097  0.017  0.018  0.018  0.018  0.019  0.016  0.016  0.017  0.017  0.017  0.018  0.019

B mg/L  120  0.028 <0.02  0.050  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020

Ba mg/L  2.00  0.018  0.015  0.020  0.014  0.014  0.014  0.017  0.017  0.017  0.016  0.016  0.016  0.015  0.015  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  43.3  26.9  57.0  28.9  29.2  28.9  29.2  39.0  33.6  30.9  30.6  29.9  31.6  29.2  30.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.23  0.34  0.23  0.23  0.35  0.23  0.23  0.32  0.23  0.23  0.28  0.31

Co mg/L - 0.00005 <0.00002 0.00012  6.4E-05  6.4E-05  6.4E-05  4.1E-05  4.1E-05  4.1E-05  2.1E-05  2.1E-05  2.1E-05  3.9E-05  3.9E-05  9.9E-06

Cr mg/L  0.10  0.00026 <0.0002  0.00090  0.00025  0.00019  0.00030  0.00040  0.00031  0.00045  0.00010  0.00013  0.00020  0.00020  0.00010  0.00016

Cu mg/L  0.0090  0.00023 <0.0001  0.00080  0.00045  0.00050  0.00030  7.6E-05  0.00030  0.00045  0.00022  0.00030  0.00019  0.00019  0.00041  0.00040

F mg/L  2.00  0.28 <0.2  0.40  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20

Fe mg/L  0.30  0.020 <0.01  0.040  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Hg mg/L  1.2E-05  4.2E-06  3.2E-06  6.3E-06  5.4E-06  5.1E-06  6.3E-06  5.7E-06  5.6E-06  6.5E-06  6.6E-06  5.7E-06  7.9E-06  6.8E-06  5.7E-06  6.5E-06

K mg/L -  1.94  1.15  2.43  1.52  1.59  1.59  1.57  2.00  1.70  1.73  1.71  1.70  1.62  1.70  1.61

Mg mg/L -  17.8  11.1  23.3  11.5  11.7  11.8  11.8  14.7  12.0  12.0  11.7  11.6  11.8  11.7  12.0

Mn mg/L  0.050  0.002 <0.001  0.005  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

Mo mg/L  0.60  0.0017  0.0015  0.0020  0.00097  0.00097  0.00097  0.00099  0.00099  0.00099  0.00085  0.00085  0.00085  0.00094  0.00094  0.0010

Na mg/L -  1.13  0.63  1.94  0.67  0.67  0.70  0.69  0.83  0.66  0.67  0.64  0.67  0.75  0.68  0.68

Ni mg/L  0.052  0.00046 <0.0002  0.00080  0.00055  0.00055  0.00055  0.00053  0.00053  0.00053  0.00030  0.00030  0.00030  0.00032  0.00032  9.9E-05

P mg/L -  0.035 <0.02  0.080  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.011  0.006  0.013  0.0038  0.0039  0.0040  0.0040  0.0041  0.0036  0.0032  0.0035  0.0036  0.0037  0.0037  0.0038

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  55.9  14.5  115  5.84  6.08  5.92  6.23  11.1  6.94  6.00  5.92  6.00  6.94  5.92  6.16

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  2.5E-05  2.5E-05  2.5E-05  1.8E-05  1.8E-05  1.8E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.2E-05

Zn mg/L  0.12  0.00063 <0.0005  0.00250  0.00069  0.00068  0.00069  0.00040  0.00055  0.00078  0.00078  0.00062  0.00097  0.00040  0.00065  0.00065

TDS mg/L  500  211  165  297  102  108  114  110  151  142  109  122  121  125  108  110

NO3 + NO2 mg/L as N -  0.474  0.335  0.770  0.20  0.20  0.20  0.22  0.32  0.33  0.23  0.19  0.21  0.22  0.19  0.22

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 5

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

Predicted Chemistry at YP-T-6 - Post-Closure Year 5
Parameter

Minimum Measured 
Baseline Chemistry 

at YP-T-26 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐6: West End Creek below West End pit and DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  8.38  7.58  9.25  8.23  8.73  8.48  8.40  8.56  8.31  8.31  8.48  7.89  8.14  8.48  8.06

Alkalinity mg/L as CaCO3 >20  122  39.0  154  127  123  131  119  128  127  145  128  130  127  130  122

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.004 <0.002  0.010  0.0018  0.0018  0.0018  0.0018  0.0039  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018

As mg/L  0.010  0.079  0.045  0.097  0.017  0.018  0.018  0.018  0.019  0.016  0.016  0.017  0.017  0.017  0.018  0.019

B mg/L  120  0.028 <0.02  0.050  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020

Ba mg/L  2.00  0.018  0.015  0.020  0.014  0.014  0.014  0.017  0.017  0.017  0.016  0.016  0.016  0.015  0.015  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  43.3  26.9  57.0  28.9  29.2  28.9  29.2  39.0  33.6  30.9  30.6  29.9  31.6  29.2  30.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.23  0.34  0.23  0.23  0.35  0.23  0.23  0.32  0.23  0.23  0.28  0.31

Co mg/L - 0.00005 <0.00002 0.00012  6.4E-05  6.4E-05  6.4E-05  4.1E-05  4.1E-05  4.1E-05  2.1E-05  2.1E-05  2.1E-05  3.9E-05  3.9E-05  9.9E-06

Cr mg/L  0.10  0.00026 <0.0002  0.00090  0.00025  0.00019  0.00030  0.00040  0.00031  0.00045  0.00010  0.00013  0.00020  0.00020  0.00010  0.00016

Cu mg/L  0.0090  0.00023 <0.0001  0.00080  0.00045  0.00050  0.00030  7.6E-05  0.00030  0.00045  0.00022  0.00030  0.00019  0.00019  0.00041  0.00040

F mg/L  2.00  0.28 <0.2  0.40  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20

Fe mg/L  0.30  0.020 <0.01  0.040  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Hg mg/L  1.2E-05  4.2E-06  3.2E-06  6.3E-06  5.4E-06  5.1E-06  6.3E-06  5.7E-06  5.6E-06  6.5E-06  6.6E-06  5.7E-06  7.9E-06  6.8E-06  5.7E-06  6.5E-06

K mg/L -  1.94  1.15  2.43  1.52  1.59  1.59  1.57  2.00  1.70  1.73  1.71  1.70  1.62  1.70  1.61

Mg mg/L -  17.8  11.1  23.3  11.5  11.7  11.8  11.8  14.7  12.0  12.0  11.7  11.6  11.8  11.7  12.0

Mn mg/L  0.050  0.002 <0.001  0.005  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

Mo mg/L  0.60  0.0017  0.0015  0.0020  0.00097  0.00097  0.00097  0.00099  0.00099  0.00099  0.00085  0.00085  0.00085  0.00094  0.00094  0.0010

Na mg/L -  1.13  0.63  1.94  0.67  0.67  0.70  0.69  0.83  0.66  0.67  0.64  0.67  0.75  0.68  0.68

Ni mg/L  0.052  0.00046 <0.0002  0.00080  0.00055  0.00055  0.00055  0.00053  0.00053  0.00053  0.00030  0.00030  0.00030  0.00032  0.00032  9.9E-05

P mg/L -  0.035 <0.02  0.080  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.011  0.006  0.013  0.0038  0.0039  0.0040  0.0040  0.0041  0.0036  0.0032  0.0035  0.0036  0.0037  0.0037  0.0038

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  55.9  14.5  115  5.84  6.08  5.92  6.23  11.1  6.94  6.00  5.92  6.00  6.94  5.92  6.16

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  2.5E-05  2.5E-05  2.5E-05  1.8E-05  1.8E-05  1.8E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.2E-05

Zn mg/L  0.12  0.00063 <0.0005  0.00250  0.00069  0.00068  0.00069  0.00040  0.00055  0.00078  0.00078  0.00062  0.00097  0.00040  0.00065  0.00065

TDS mg/L  500  211  165  297  102  108  114  110  151  142  109  122  121  125  108  110

NO3 + NO2 mg/L as N -  0.474  0.335  0.770  0.20  0.20  0.20  0.22  0.32  0.33  0.23  0.19  0.21  0.22  0.19  0.22

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 10

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

Predicted Chemistry at YP-T-6 - Post-Closure Year 10
Minimum Measured 
Baseline Chemistry 

at YP-T-26 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐6: West End Creek below West End pit and DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  8.38  7.58  9.25  8.23  8.73  8.48  8.40  8.56  8.31  8.31  8.48  7.89  8.14  8.48  8.06

Alkalinity mg/L as CaCO3 >20  122  39.0  154  127  123  131  119  128  127  145  128  130  127  130  122

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.004 <0.002  0.010  0.0018  0.0018  0.0018  0.0018  0.0039  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018

As mg/L  0.010  0.079  0.045  0.097  0.017  0.018  0.018  0.018  0.019  0.016  0.016  0.017  0.017  0.017  0.018  0.019

B mg/L  120  0.028 <0.02  0.050  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020

Ba mg/L  2.00  0.018  0.015  0.020  0.014  0.014  0.014  0.017  0.017  0.017  0.016  0.016  0.016  0.015  0.015  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  43.3  26.9  57.0  28.9  29.2  28.9  29.2  39.0  33.6  30.9  30.6  29.9  31.6  29.2  30.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.23  0.34  0.23  0.23  0.35  0.23  0.23  0.32  0.23  0.23  0.28  0.31

Co mg/L - 0.00005 <0.00002 0.00012  6.4E-05  6.4E-05  6.4E-05  4.1E-05  4.1E-05  4.1E-05  2.1E-05  2.1E-05  2.1E-05  3.9E-05  3.9E-05  9.9E-06

Cr mg/L  0.10  0.00026 <0.0002  0.00090  0.00025  0.00019  0.00030  0.00040  0.00031  0.00045  0.00010  0.00013  0.00020  0.00020  0.00010  0.00016

Cu mg/L  0.0090  0.00023 <0.0001  0.00080  0.00045  0.00050  0.00030  7.6E-05  0.00030  0.00045  0.00022  0.00030  0.00019  0.00019  0.00041  0.00040

F mg/L  2.00  0.28 <0.2  0.40  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20

Fe mg/L  0.30  0.020 <0.01  0.040  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Hg mg/L  1.2E-05  4.2E-06  3.2E-06  6.3E-06  5.4E-06  5.1E-06  6.3E-06  5.7E-06  5.6E-06  6.5E-06  6.6E-06  5.7E-06  7.9E-06  6.8E-06  5.7E-06  6.5E-06

K mg/L -  1.94  1.15  2.43  1.52  1.59  1.59  1.57  2.00  1.70  1.73  1.71  1.70  1.62  1.70  1.61

Mg mg/L -  17.8  11.1  23.3  11.5  11.7  11.8  11.8  14.7  12.0  12.0  11.7  11.6  11.8  11.7  12.0

Mn mg/L  0.050  0.002 <0.001  0.005  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

Mo mg/L  0.60  0.0017  0.0015  0.0020  0.00097  0.00097  0.00097  0.00099  0.00099  0.00099  0.00085  0.00085  0.00085  0.00094  0.00094  0.0010

Na mg/L -  1.13  0.63  1.94  0.67  0.67  0.70  0.69  0.83  0.66  0.67  0.64  0.67  0.75  0.68  0.68

Ni mg/L  0.052  0.00046 <0.0002  0.00080  0.00055  0.00055  0.00055  0.00053  0.00053  0.00053  0.00030  0.00030  0.00030  0.00032  0.00032  9.9E-05

P mg/L -  0.035 <0.02  0.080  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.011  0.006  0.013  0.0038  0.0039  0.0040  0.0040  0.0041  0.0036  0.0032  0.0035  0.0036  0.0037  0.0037  0.0038

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  55.9  14.5  115  5.84  6.08  5.92  6.23  11.1  6.94  6.00  5.92  6.00  6.94  5.92  6.16

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  2.5E-05  2.5E-05  2.5E-05  1.8E-05  1.8E-05  1.8E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.2E-05

Zn mg/L  0.12  0.00063 <0.0005  0.00250  0.00069  0.00068  0.00069  0.00040  0.00055  0.00078  0.00078  0.00062  0.00097  0.00040  0.00065  0.00065

TDS mg/L  500  211  165  297  102  108  114  110  151  142  109  122  121  125  108  110

NO3 + NO2 mg/L as N -  0.474  0.335  0.770  0.20  0.20  0.20  0.22  0.32  0.33  0.23  0.19  0.21  0.22  0.19  0.22

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 15

Parameter

Minimum Measured 
Baseline Chemistry 

at YP-T-26 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

Predicted Chemistry at YP-T-6 - Post-Closure Year 15

All values are for dissolved fraction unless otherwise noted



YP‐T‐6: West End Creek below West End pit and DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  8.38  7.58  9.25  8.23  8.73  8.48  8.40  8.56  8.31  8.31  8.48  7.89  8.14  8.48  8.06

Alkalinity mg/L as CaCO3 >20  122  39.0  154  127  123  131  119  128  127  145  128  130  127  130  122

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.004 <0.002  0.010  0.0018  0.0018  0.0018  0.0018  0.0039  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018

As mg/L  0.010  0.079  0.045  0.097  0.017  0.018  0.018  0.018  0.019  0.016  0.016  0.017  0.017  0.017  0.018  0.019

B mg/L  120  0.028 <0.02  0.050  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020

Ba mg/L  2.00  0.018  0.015  0.020  0.014  0.014  0.014  0.017  0.017  0.017  0.016  0.016  0.016  0.015  0.015  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  43.3  26.9  57.0  28.9  29.2  28.9  29.2  39.0  33.6  30.9  30.6  29.9  31.6  29.2  30.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.23  0.34  0.23  0.23  0.35  0.23  0.23  0.32  0.23  0.23  0.28  0.31

Co mg/L - 0.00005 <0.00002 0.00012  6.4E-05  6.4E-05  6.4E-05  4.1E-05  4.1E-05  4.1E-05  2.1E-05  2.1E-05  2.1E-05  3.9E-05  3.9E-05  9.9E-06

Cr mg/L  0.10  0.00026 <0.0002  0.00090  0.00025  0.00019  0.00030  0.00040  0.00031  0.00045  0.00010  0.00013  0.00020  0.00020  0.00010  0.00016

Cu mg/L  0.0090  0.00023 <0.0001  0.00080  0.00045  0.00050  0.00030  7.6E-05  0.00030  0.00045  0.00022  0.00030  0.00019  0.00019  0.00041  0.00040

F mg/L  2.00  0.28 <0.2  0.40  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20

Fe mg/L  0.30  0.020 <0.01  0.040  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Hg mg/L  1.2E-05  4.2E-06  3.2E-06  6.3E-06  5.4E-06  5.1E-06  6.3E-06  5.7E-06  5.6E-06  6.5E-06  6.6E-06  5.7E-06  7.9E-06  6.8E-06  5.7E-06  6.5E-06

K mg/L -  1.94  1.15  2.43  1.52  1.59  1.59  1.57  2.00  1.70  1.73  1.71  1.70  1.62  1.70  1.61

Mg mg/L -  17.8  11.1  23.3  11.5  11.7  11.8  11.8  14.7  12.0  12.0  11.7  11.6  11.8  11.7  12.0

Mn mg/L  0.050  0.002 <0.001  0.005  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

Mo mg/L  0.60  0.0017  0.0015  0.0020  0.00097  0.00097  0.00097  0.00099  0.00099  0.00099  0.00085  0.00085  0.00085  0.00094  0.00094  0.0010

Na mg/L -  1.13  0.63  1.94  0.67  0.67  0.70  0.69  0.83  0.66  0.67  0.64  0.67  0.75  0.68  0.68

Ni mg/L  0.052  0.00046 <0.0002  0.00080  0.00055  0.00055  0.00055  0.00053  0.00053  0.00053  0.00030  0.00030  0.00030  0.00032  0.00032  9.9E-05

P mg/L -  0.035 <0.02  0.080  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.011  0.006  0.013  0.0038  0.0039  0.0040  0.0040  0.0041  0.0036  0.0032  0.0035  0.0036  0.0037  0.0037  0.0038

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  55.9  14.5  115  5.84  6.08  5.92  6.23  11.1  6.94  6.00  5.92  6.00  6.94  5.92  6.16

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  2.5E-05  2.5E-05  2.5E-05  1.8E-05  1.8E-05  1.8E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.2E-05

Zn mg/L  0.12  0.00063 <0.0005  0.00250  0.00069  0.00068  0.00069  0.00040  0.00055  0.00078  0.00078  0.00062  0.00097  0.00040  0.00065  0.00065

TDS mg/L  500  211  165  297  102  108  114  110  151  142  109  122  121  125  108  110

NO3 + NO2 mg/L as N -  0.474  0.335  0.770  0.20  0.20  0.20  0.22  0.32  0.33  0.23  0.19  0.21  0.22  0.19  0.22

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 20

Minimum Measured 
Baseline Chemistry 

at YP-T-26 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

Parameter

All values are for dissolved fraction unless otherwise noted

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

Predicted Chemistry at YP-T-6 - Post-Closure Year 20



YP‐T‐6: West End Creek below West End pit and DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  8.38  7.58  9.25  8.23  8.73  8.48  8.40  8.56  8.31  8.31  8.48  7.89  8.14  8.48  8.06

Alkalinity mg/L as CaCO3 >20  122  39.0  154  127  123  131  119  128  127  145  128  130  127  130  122

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.004 <0.002  0.010  0.0018  0.0018  0.0018  0.0018  0.0039  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018

As mg/L  0.010  0.079  0.045  0.097  0.017  0.018  0.018  0.018  0.019  0.016  0.016  0.017  0.017  0.017  0.018  0.019

B mg/L  120  0.028 <0.02  0.050  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020

Ba mg/L  2.00  0.018  0.015  0.020  0.014  0.014  0.014  0.017  0.017  0.017  0.016  0.016  0.016  0.015  0.015  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  43.3  26.9  57.0  28.9  29.2  28.9  29.2  39.0  33.6  30.9  30.6  29.9  31.6  29.2  30.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.23  0.34  0.23  0.23  0.35  0.23  0.23  0.32  0.23  0.23  0.28  0.31

Co mg/L - 0.00005 <0.00002 0.00012  6.4E-05  6.4E-05  6.4E-05  4.1E-05  4.1E-05  4.1E-05  2.1E-05  2.1E-05  2.1E-05  3.9E-05  3.9E-05  9.9E-06

Cr mg/L  0.10  0.00026 <0.0002  0.00090  0.00025  0.00019  0.00030  0.00040  0.00031  0.00045  0.00010  0.00013  0.00020  0.00020  0.00010  0.00016

Cu mg/L  0.0090  0.00023 <0.0001  0.00080  0.00045  0.00050  0.00030  7.6E-05  0.00030  0.00045  0.00022  0.00030  0.00019  0.00019  0.00041  0.00040

F mg/L  2.00  0.28 <0.2  0.40  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20

Fe mg/L  0.30  0.020 <0.01  0.040  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Hg mg/L  1.2E-05  4.2E-06  3.2E-06  6.3E-06  5.4E-06  5.1E-06  6.3E-06  5.7E-06  5.6E-06  6.5E-06  6.6E-06  5.7E-06  7.9E-06  6.8E-06  5.7E-06  6.5E-06

K mg/L -  1.94  1.15  2.43  1.52  1.59  1.59  1.57  2.00  1.70  1.73  1.71  1.70  1.62  1.70  1.61

Mg mg/L -  17.8  11.1  23.3  11.5  11.7  11.8  11.8  14.7  12.0  12.0  11.7  11.6  11.8  11.7  12.0

Mn mg/L  0.050  0.002 <0.001  0.005  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

Mo mg/L  0.60  0.0017  0.0015  0.0020  0.00097  0.00097  0.00097  0.00099  0.00099  0.00099  0.00085  0.00085  0.00085  0.00094  0.00094  0.0010

Na mg/L -  1.13  0.63  1.94  0.67  0.67  0.70  0.69  0.83  0.66  0.67  0.64  0.67  0.75  0.68  0.68

Ni mg/L  0.052  0.00046 <0.0002  0.00080  0.00055  0.00055  0.00055  0.00053  0.00053  0.00053  0.00030  0.00030  0.00030  0.00032  0.00032  9.9E-05

P mg/L -  0.035 <0.02  0.080  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.011  0.006  0.013  0.0038  0.0039  0.0040  0.0040  0.0041  0.0036  0.0032  0.0035  0.0036  0.0037  0.0037  0.0038

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  55.9  14.5  115  5.84  6.08  5.92  6.23  11.1  6.94  6.00  5.92  6.00  6.94  5.92  6.16

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  2.5E-05  2.5E-05  2.5E-05  1.8E-05  1.8E-05  1.8E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.2E-05

Zn mg/L  0.12  0.00063 <0.0005  0.00250  0.00069  0.00068  0.00069  0.00040  0.00055  0.00078  0.00078  0.00062  0.00097  0.00040  0.00065  0.00065

TDS mg/L  500  211  165  297  102  108  114  110  151  142  109  122  121  125  108  110

NO3 + NO2 mg/L as N -  0.474  0.335  0.770  0.20  0.20  0.20  0.22  0.32  0.33  0.23  0.19  0.21  0.22  0.19  0.22

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 30

Parameter

Minimum Measured 
Baseline Chemistry 

at YP-T-26 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

Units

All values are for dissolved fraction unless otherwise noted

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

Predicted Chemistry at YP-T-6 - Post-Closure Year 30



YP‐T‐6: West End Creek below West End pit and DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  8.38  7.58  9.25  8.23  8.73  8.48  8.40  8.56  8.31  8.31  8.48  7.89  8.14  8.48  8.06

Alkalinity mg/L as CaCO3 >20  122  39.0  154  127  123  131  119  128  127  145  128  130  127  130  122

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.004 <0.002  0.010  0.0018  0.0018  0.0018  0.0018  0.0039  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018

As mg/L  0.010  0.079  0.045  0.097  0.017  0.018  0.018  0.018  0.019  0.016  0.016  0.017  0.017  0.017  0.018  0.019

B mg/L  120  0.028 <0.02  0.050  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020

Ba mg/L  2.00  0.018  0.015  0.020  0.014  0.014  0.014  0.017  0.017  0.017  0.015  0.015  0.015  0.015  0.015  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  43.3  26.9  57.0  28.9  29.2  28.9  29.2  39.0  33.6  30.9  30.6  29.9  31.6  29.2  30.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.23  0.34  0.23  0.23  0.35  0.23  0.23  0.32  0.23  0.23  0.28  0.31

Co mg/L - 0.00005 <0.00002 0.00012  6.4E-05  6.4E-05  6.4E-05  4.1E-05  4.1E-05  4.1E-05  2.1E-05  2.1E-05  2.1E-05  3.9E-05  3.9E-05  9.8E-06

Cr mg/L  0.10  0.00026 <0.0002  0.00090  0.00025  0.00019  0.00030  0.00040  0.00031  0.00045  0.00010  0.00013  0.00020  0.00020  0.00010  0.00016

Cu mg/L  0.0090  0.00023 <0.0001  0.00080  0.00045  0.00050  0.00030  7.6E-05  0.00030  0.00045  0.00023  0.00030  0.00019  0.00019  0.00041  0.00040

F mg/L  2.00  0.28 <0.2  0.40  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20

Fe mg/L  0.30  0.020 <0.01  0.040  0.024  0.024  0.024  0.024  0.024  0.024  0.024  0.024  0.024  0.024  0.024  0.024

Hg mg/L  1.2E-05  4.2E-06  3.2E-06  6.3E-06  5.8E-06  5.5E-06  6.9E-06  6.2E-06  6.0E-06  7.0E-06  7.2E-06  6.2E-06  8.5E-06  7.3E-06  6.2E-06  7.1E-06

K mg/L -  1.94  1.15  2.43  1.52  1.59  1.59  1.57  2.00  1.70  1.73  1.71  1.70  1.63  1.70  1.61

Mg mg/L -  17.8  11.1  23.3  11.5  11.7  11.8  11.8  14.7  12.0  12.0  11.7  11.6  11.8  11.7  12.0

Mn mg/L  0.050  0.002 <0.001  0.005  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

Mo mg/L  0.60  0.0017  0.0015  0.0020  0.00097  0.00097  0.00097  0.00099  0.00099  0.00099  0.00085  0.00085  0.00085  0.00094  0.00094  0.0010

Na mg/L -  1.13  0.63  1.94  0.67  0.67  0.70  0.69  0.83  0.66  0.67  0.64  0.67  0.75  0.68  0.68

Ni mg/L  0.052  0.00046 <0.0002  0.00080  0.00055  0.00055  0.00055  0.00053  0.00053  0.00053  0.00030  0.00030  0.00030  0.00032  0.00032  9.9E-05

P mg/L -  0.035 <0.02  0.080  0.040  0.040  0.040  0.040  0.040  0.040  0.040  0.040  0.040  0.040  0.040  0.040

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.011  0.006  0.013  0.0038  0.0039  0.0040  0.0040  0.0041  0.0036  0.0032  0.0035  0.0036  0.0037  0.0037  0.0038

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  55.9  14.5  115  5.84  6.08  5.92  6.24  11.1  6.95  6.00  5.92  6.00  6.95  5.92  6.16

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  2.5E-05  2.5E-05  2.5E-05  1.8E-05  1.8E-05  1.8E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.2E-05

Zn mg/L  0.12  0.00063 <0.0005  0.00250  0.00070  0.00069  0.00070  0.00041  0.00056  0.00079  0.00079  0.00063  0.00099  0.00041  0.00066  0.00066

TDS mg/L  500  211  165  297  103  108  114  110  151  142  109  122  121  125  108  110

NO3 + NO2 mg/L as N -  0.474  0.335  0.770  0.20  0.20  0.20  0.22  0.32  0.33  0.23  0.19  0.21  0.22  0.19  0.22

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 50

Minimum Measured 
Baseline Chemistry 

at YP-T-26 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

Predicted Chemistry at YP-T-6 - Post-Closure Year 50

All values are for dissolved fraction unless otherwise noted

Parameter



YP‐T‐6: West End Creek below West End pit and DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  8.38  7.58  9.25  8.23  8.73  8.48  8.40  8.56  8.31  8.31  8.48  7.89  8.14  8.48  8.06

Alkalinity mg/L as CaCO3 >20  122  39.0  154  127  123  131  119  128  127  145  128  130  127  130  122

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.004 <0.002  0.010  0.0018  0.0018  0.0018  0.0018  0.0039  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018

As mg/L  0.010  0.079  0.045  0.097  0.018  0.018  0.018  0.018  0.020  0.017  0.016  0.017  0.017  0.017  0.018  0.019

B mg/L  120  0.028 <0.02  0.050  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021  0.021

Ba mg/L  2.00  0.018  0.015  0.020  0.014  0.014  0.014  0.017  0.017  0.017  0.015  0.015  0.015  0.015  0.015  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  43.3  26.9  57.0  28.9  29.2  28.9  29.2  38.9  33.6  30.9  30.6  29.9  31.6  29.2  30.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.23  0.35  0.23  0.23  0.35  0.23  0.23  0.32  0.23  0.23  0.28  0.31

Co mg/L - 0.00005 <0.00002 0.00012  6.4E-05  6.4E-05  6.4E-05  4.1E-05  4.1E-05  4.1E-05  2.1E-05  2.1E-05  2.1E-05  3.9E-05  3.9E-05  9.8E-06

Cr mg/L  0.10  0.00026 <0.0002  0.00090  0.00025  0.00019  0.00030  0.00040  0.00031  0.00045  0.00010  0.00013  0.00020  0.00020  0.00010  0.00016

Cu mg/L  0.0090  0.00023 <0.0001  0.00080  0.00045  0.00050  0.00030  7.6E-05  0.00031  0.00045  0.00023  0.00030  0.00019  0.00019  0.00041  0.00040

F mg/L  2.00  0.28 <0.2  0.40  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20

Fe mg/L  0.30  0.020 <0.01  0.040  0.024  0.024  0.024  0.024  0.024  0.024  0.024  0.024  0.024  0.024  0.024  0.024

Hg mg/L  1.2E-05  4.2E-06  3.2E-06  6.3E-06  6.2E-06  5.8E-06  7.3E-06  6.6E-06  6.4E-06  7.4E-06  7.6E-06  6.6E-06  9.0E-06  7.8E-06  6.6E-06  7.5E-06

K mg/L -  1.94  1.15  2.43  1.52  1.59  1.59  1.57  2.00  1.70  1.73  1.71  1.70  1.63  1.70  1.61

Mg mg/L -  17.8  11.1  23.3  11.5  11.7  11.8  11.8  14.7  12.0  12.0  11.7  11.6  11.8  11.7  12.0

Mn mg/L  0.050  0.002 <0.001  0.005  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

Mo mg/L  0.60  0.0017  0.0015  0.0020  0.00097  0.00097  0.00097  0.00099  0.00099  0.00099  0.00085  0.00085  0.00085  0.00094  0.00094  0.0010

Na mg/L -  1.13  0.63  1.94  0.68  0.68  0.70  0.69  0.84  0.66  0.67  0.64  0.67  0.75  0.68  0.68

Ni mg/L  0.052  0.00046 <0.0002  0.00080  0.00055  0.00055  0.00055  0.00053  0.00053  0.00053  0.00030  0.00030  0.00030  0.00032  0.00032  9.9E-05

P mg/L -  0.035 <0.02  0.080  0.040  0.040  0.040  0.040  0.040  0.040  0.040  0.040  0.040  0.040  0.040  0.040

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.011  0.006  0.013  0.0038  0.0039  0.0040  0.0040  0.0041  0.0036  0.0032  0.0035  0.0036  0.0036  0.0037  0.0038

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  55.9  14.5  115  5.84  6.08  5.92  6.24  11.1  6.95  6.00  5.92  6.00  6.95  5.92  6.16

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  2.5E-05  2.5E-05  2.5E-05  1.8E-05  1.8E-05  1.8E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.2E-05

Zn mg/L  0.12  0.00063 <0.0005  0.00250  0.00071  0.00070  0.00071  0.00042  0.00057  0.00081  0.00081  0.00064  0.0010  0.00042  0.00067  0.00067

TDS mg/L  500  211  165  297  103  108  114  110  151  142  109  122  121  125  108  110

NO3 + NO2 mg/L as N -  0.474  0.335  0.770  0.20  0.20  0.20  0.22  0.32  0.33  0.23  0.19  0.21  0.22  0.19  0.22

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 75

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

Predicted Chemistry at YP-T-6 - Post-Closure Year 75
Parameter

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-26 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

6 (HDR, 2017)



YP‐T‐6: West End Creek below West End pit and DRSF

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  8.38  7.58  9.25  8.23  8.73  8.48  8.40  8.56  8.31  8.31  8.48  7.89  8.14  8.48  8.06

Alkalinity mg/L as CaCO3 >20  122  39.0  154  127  123  131  119  128  127  145  128  130  127  130  122

Ag mg/L  0.0032 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.004 <0.002  0.010  0.0018  0.0018  0.0018  0.0018  0.0039  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018  0.0018

As mg/L  0.010  0.079  0.045  0.097  0.017  0.018  0.018  0.018  0.019  0.016  0.016  0.017  0.017  0.017  0.018  0.019

B mg/L  120  0.028 <0.02  0.050  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020  0.020

Ba mg/L  2.00  0.018  0.015  0.020  0.014  0.014  0.014  0.017  0.017  0.017  0.016  0.016  0.016  0.015  0.015  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  43.3  26.9  57.0  28.9  29.2  28.9  29.2  39.0  33.6  30.9  30.6  29.9  31.6  29.2  30.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.23  0.34  0.23  0.23  0.35  0.23  0.23  0.32  0.23  0.23  0.28  0.31

Co mg/L - 0.00005 <0.00002 0.00012  6.4E-05  6.4E-05  6.4E-05  4.1E-05  4.1E-05  4.1E-05  2.1E-05  2.1E-05  2.1E-05  3.9E-05  3.9E-05  9.9E-06

Cr mg/L  0.10  0.00026 <0.0002  0.00090  0.00025  0.00019  0.00030  0.00040  0.00031  0.00045  0.00010  0.00013  0.00020  0.00020  0.00010  0.00016

Cu mg/L  0.0090  0.00023 <0.0001  0.00080  0.00045  0.00050  0.00030  7.6E-05  0.00030  0.00045  0.00022  0.00030  0.00019  0.00019  0.00041  0.00040

F mg/L  2.00  0.28 <0.2  0.40  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20  0.20

Fe mg/L  0.30  0.020 <0.01  0.040  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Hg mg/L  1.2E-05  4.2E-06  3.2E-06  6.3E-06  5.4E-06  5.1E-06  6.3E-06  5.7E-06  5.6E-06  6.5E-06  6.6E-06  5.7E-06  7.9E-06  6.8E-06  5.7E-06  6.5E-06

K mg/L -  1.94  1.15  2.43  1.52  1.59  1.59  1.57  2.00  1.70  1.73  1.71  1.70  1.62  1.70  1.61

Mg mg/L -  17.8  11.1  23.3  11.5  11.7  11.8  11.8  14.7  12.0  12.0  11.7  11.6  11.8  11.7  12.0

Mn mg/L  0.050  0.002 <0.001  0.005  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

Mo mg/L  0.60  0.0017  0.0015  0.0020  0.00097  0.00097  0.00097  0.00099  0.00099  0.00099  0.00085  0.00085  0.00085  0.00094  0.00094  0.0010

Na mg/L -  1.13  0.63  1.94  0.67  0.67  0.70  0.69  0.83  0.66  0.67  0.64  0.67  0.75  0.68  0.68

Ni mg/L  0.052  0.00046 <0.0002  0.00080  0.00055  0.00055  0.00055  0.00053  0.00053  0.00053  0.00030  0.00030  0.00030  0.00032  0.00032  9.9E-05

P mg/L -  0.035 <0.02  0.080  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041  0.041

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.011  0.006  0.013  0.0038  0.0039  0.0040  0.0040  0.0041  0.0036  0.0032  0.0035  0.0036  0.0037  0.0037  0.0038

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  55.9  14.5  115  5.84  6.08  5.92  6.23  11.1  6.94  6.00  5.92  6.00  6.94  5.92  6.16

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00022 <0.0002  0.00030  2.5E-05  2.5E-05  2.5E-05  1.8E-05  1.8E-05  1.8E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.2E-05

Zn mg/L  0.12  0.00063 <0.0005  0.00250  0.00069  0.00068  0.00069  0.00040  0.00055  0.00078  0.00078  0.00062  0.00097  0.00040  0.00065  0.00065

TDS mg/L  500  211  165  297  102  108  114  110  151  142  109  122  121  125  108  110

NO3 + NO2 mg/L as N -  0.474  0.335  0.770  0.20  0.20  0.20  0.22  0.32  0.33  0.23  0.19  0.21  0.22  0.19  0.22

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 100

Predicted Chemistry at YP-T-6 - Post-Closure Year 100
Parameter

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-26 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

6 (HDR, 2017)

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

6 (HDR, 2017)



YP‐T‐1: Sugar Creek below West End Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.68  6.66  8.72  7.42  7.95  7.57  7.95  7.27  7.35  7.72  8.02  7.65  7.42  7.87  7.35

Alkalinity mg/L as CaCO3 >20  56.7  24.5  137.0  77.8  71.1  81.3  45.0  38.4  39.4  67.0  72.6  72.6  68.6  69.1  72.1

Ag mg/L  0.0032 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.011 <0.002  0.080  0.0089  0.0089  0.0038  0.037  0.037  0.0038  0.0038  0.020  0.020  0.010  0.010  0.0083

As mg/L  0.010  0.013  0.007  0.022  0.011  0.0090  0.009  0.0071  0.0047  0.0045  0.0069  0.010  0.011  0.009  0.0087  0.011

B mg/L  120  0.028 <0.02  0.050  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031

Ba mg/L  2.00  0.011  0.005  0.015  0.017  0.017  0.017  0.0086  0.0086  0.0086  0.018  0.018  0.018  0.016  0.016  0.018

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  16.3  7.8  21.8  22.5  21.2  18.5  13.9  11.4  11.8  16.7  21.5  22.4  20.3  20.9  22.9

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.38  0.57  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.56  0.54

Co mg/L - 0.00003 0.00002 0.00006  7.2E-05  7.2E-05  7.2E-05  2.8E-05  2.8E-05  2.8E-05  2.0E-05  2.0E-05  2.0E-05  3.6E-05  3.6E-05  1.5E-05

Cr mg/L  0.10  0.00020 <0.0002  0.00030  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00046 <0.0001  0.00800  0.00015  0.00036  0.00030  0.00025  0.00026  0.00025  0.00020  0.00017  1.0E-04  0.00015  0.00020  0.00024

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.021 <0.01  0.040  0.016  0.026  0.016  0.070  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016

Hg mg/L  1.2E-05  7.6E-06  1.6E-06  1.4E-05  5.4E-06  5.4E-06  4.2E-06  8.6E-06  7.9E-06  9.3E-06  7.5E-06  6.9E-06  6.5E-06  6.9E-06  6.4E-06  5.4E-06

K mg/L -  0.76  0.51  0.98  0.89  0.89  0.77  0.68  0.63  0.60  0.82  0.94  0.95  0.77  0.91  0.93

Mg mg/L -  3.05  1.20  4.69  3.94  3.54  3.00  1.99  1.69  1.80  2.84  3.68  3.89  3.23  3.42  4.10

Mn mg/L  0.050  0.002 <0.001  0.005  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022

Mo mg/L  0.60  0.00095  0.00035  0.00135  0.0016  0.0016  0.0016  0.00061  0.00061  0.00061  0.0014  0.0014  0.0014  0.0015  0.0015  0.0017

Na mg/L -  2.25  1.46  2.78  3.02  3.11  2.95  2.41  2.19  1.86  2.38  2.71  2.93  2.78  3.02  3.00

Ni mg/L  0.052  0.00025 <0.0002  0.00050  0.00046  0.00046  0.00046  0.00019  0.00019  0.00019  0.00024  0.00024  0.00024  0.00032  0.00032  0.00015

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00010  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

Sb mg/L  0.0052  0.0036  0.0013  0.0086  0.003  0.0020  0.0021  0.0015  0.0009  0.0008  0.0014  0.0019  0.003  0.002  0.0019  0.003

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.60  3.15  15.6  8.6  7.2  6.2  4.9  3.77  2.44  4.4  6.9  7.2  7.1  7.2  9.3

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002  0.0002  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00032  0.00032  0.00032  0.00017  0.00017  0.00017

Zn mg/L  0.12  0.00089 <0.0005  0.00760  0.00040  0.00053  0.0011  0.00058  0.00049  0.00058  0.0009  0.00079  0.00075  0.00067  0.00072  0.00058

TDS mg/L  500  125  32  1920  72.4  59.3  71.8  63.1  48.7  67.4  58.1  77.4  78.7  81.2  75.6  82.4

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 1

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

Predicted Chemistry at YP-T-1 - Operational Year 1

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-1 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

1 (HDR, 2017)



YP‐T‐1: Sugar Creek below West End Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.68  6.66  8.72  7.40  7.92  7.55  7.92  7.25  7.32  7.70  8.00  7.62  7.40  7.85  7.32

Alkalinity mg/L as CaCO3 >20  56.7  24.5  137.0  76.4  69.8  79.9  44.2  37.7  38.7  65.8  71.3  71.3  67.3  67.8  70.8

Ag mg/L  0.0032 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.011 <0.002  0.080  0.0088  0.0088  0.0037  0.037  0.037  0.0037  0.0037  0.020  0.020  0.010  0.010  0.0082

As mg/L  0.010  0.013  0.007  0.022  0.011  0.009  0.009  0.0073  0.0049  0.0047  0.0071  0.010  0.011  0.009  0.009  0.011

B mg/L  120  0.028 <0.02  0.050  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031

Ba mg/L  2.00  0.011  0.005  0.015  0.018  0.018  0.018  0.0093  0.0093  0.0093  0.019  0.019  0.019  0.018  0.018  0.019

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  16.3  7.8  21.8  22.3  21.0  18.4  13.8  11.3  11.8  16.6  21.3  22.2  20.1  20.7  22.8

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.38  0.57  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.56  0.54

Co mg/L - 0.00003 0.00002 0.00006  0.00007  0.00007  0.00007  2.8E-05  2.8E-05  2.8E-05  2.1E-05  2.1E-05  2.1E-05  3.7E-05  3.7E-05  1.5E-05

Cr mg/L  0.10  0.00020 <0.0002  0.00030  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00046 <0.0001  0.00800  0.00016  0.00039  0.00033  0.00027  0.00028  0.00027  0.00022  0.00019  0.00011  0.00016  0.00022  0.00026

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.021 <0.01  0.040  0.016  0.026  0.016  0.070  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016

Hg mg/L  1.2E-05  7.6E-06  1.6E-06  1.4E-05  5.3E-06  5.3E-06  4.1E-06  8.4E-06  7.7E-06  9.1E-06  7.3E-06  6.8E-06  6.3E-06  6.7E-06  6.2E-06  5.3E-06

K mg/L -  0.76  0.51  0.98  0.88  0.88  0.76  0.68  0.63  0.60  0.81  0.93  0.94  0.76  0.90  0.92

Mg mg/L -  3.05  1.20  4.69  3.84  3.45  2.93  1.94  1.65  1.76  2.77  3.59  3.80  3.16  3.34  4.00

Mn mg/L  0.050  0.002 <0.001  0.005  0.0024  0.0024  0.0024  0.0024  0.0024  0.0024  0.0024  0.0024  0.0024  0.0024  0.0024  0.0024

Mo mg/L  0.60  0.00095  0.00035  0.00135  0.0016  0.0016  0.0016  0.00060  0.00060  0.00060  0.0014  0.0014  0.0014  0.0015  0.0015  0.0016

Na mg/L -  2.25  1.46  2.78  3.13  3.23  3.06  2.50  2.28  1.93  2.47  2.81  3.03  2.89  3.13  3.11

Ni mg/L  0.052  0.00025 <0.0002  0.00050  0.00046  0.00046  0.00046  0.00019  0.00019  0.00019  0.00024  0.00024  0.00024  0.00032  0.00032  0.00015

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00010  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

Sb mg/L  0.0052  0.0036  0.0013  0.0086  0.004  0.003  0.003  0.002  0.0011  0.0010  0.002  0.002  0.004  0.003  0.002  0.004

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.60  3.15  15.6  9.7  8.1  7.0  5.6  4.3  2.8  5.0  7.9  8.1  8.1  8.2  10.6

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002  0.0002  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00031  0.00031  0.00031  0.00017  0.00017  0.00017

Zn mg/L  0.12  0.00089 <0.0005  0.00760  0.00041  0.00056  0.0012  0.00061  0.00051  0.00061  0.0009  0.0008  0.0008  0.00070  0.0008  0.00061

TDS mg/L  500  125  32  1920  73.0  59.8  72.4  63.6  49.1  68.0  58.6  78  79  82  76  83

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 2

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

Predicted Chemistry at YP-T-1 - Operational Year 2

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-1 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

1 (HDR, 2017)



YP‐T‐1: Sugar Creek below West End Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.68  6.66  8.72  7.42  7.94  7.57  7.94  7.27  7.34  7.72  8.02  7.64  7.42  7.87  7.34

Alkalinity mg/L as CaCO3 >20  56.7  24.5  137.0  77.5  70.9  81.1  44.9  38.3  39.3  66.8  72.4  72.4  68.3  68.9  71.9

Ag mg/L  0.0032 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.011 <0.002  0.080  0.0089  0.0089  0.0037  0.037  0.037  0.0037  0.0037  0.020  0.020  0.010  0.010  0.0083

As mg/L  0.010  0.013  0.007  0.022  0.011  0.009  0.009  0.0072  0.0048  0.0046  0.0070  0.010  0.011  0.009  0.0088  0.011

B mg/L  120  0.028 <0.02  0.050  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031

Ba mg/L  2.00  0.011  0.005  0.015  0.017  0.017  0.017  0.0088  0.0088  0.0088  0.018  0.018  0.018  0.017  0.017  0.018

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  16.3  7.8  21.8  22.5  21.2  18.5  13.9  11.4  11.9  16.7  21.5  22.4  20.3  20.9  23.0

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.38  0.57  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.56  0.54

Co mg/L - 0.00003 0.00002 0.00006  7.3E-05  7.3E-05  7.3E-05  2.8E-05  2.8E-05  2.8E-05  2.0E-05  2.0E-05  2.0E-05  3.7E-05  3.7E-05  1.5E-05

Cr mg/L  0.10  0.00020 <0.0002  0.00030  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00046 <0.0001  0.00800  0.00016  0.00037  0.00031  0.00026  0.00027  0.00026  0.00021  0.00018  1.0E-04  0.00016  0.00020  0.00024

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.021 <0.01  0.040  0.016  0.026  0.016  0.070  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016

Hg mg/L  1.2E-05  7.6E-06  1.6E-06  1.4E-05  5.4E-06  5.4E-06  4.1E-06  8.6E-06  7.8E-06  9.3E-06  7.4E-06  6.9E-06  6.4E-06  6.8E-06  6.3E-06  5.4E-06

K mg/L -  0.76  0.51  0.98  0.89  0.89  0.77  0.68  0.63  0.60  0.82  0.94  0.95  0.77  0.91  0.93

Mg mg/L -  3.05  1.20  4.69  3.94  3.54  3.00  1.99  1.69  1.81  2.84  3.68  3.89  3.24  3.42  4.10

Mn mg/L  0.050  0.002 <0.001  0.005  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023

Mo mg/L  0.60  0.00095  0.00035  0.00135  0.0016  0.0016  0.0016  0.00061  0.00061  0.00061  0.0014  0.0014  0.0014  0.0015  0.0015  0.0016

Na mg/L -  2.25  1.46  2.78  3.05  3.14  2.98  2.43  2.21  1.88  2.40  2.74  2.95  2.81  3.05  3.02

Ni mg/L  0.052  0.00025 <0.0002  0.00050  0.00046  0.00046  0.00046  0.00019  0.00019  0.00019  0.00024  0.00024  0.00024  0.00032  0.00032  0.00015

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00010  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

Sb mg/L  0.0052  0.0036  0.0013  0.0086  0.003  0.002  0.002  0.0017  0.0010  0.0009  0.0015  0.002  0.003  0.003  0.002  0.004

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.60  3.15  15.6  9.0  7.5  6.5  5.2  4.0  2.56  4.6  7.3  7.5  7.5  7.6  9.8

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002  0.0002  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00032  0.00032  0.00032  0.00017  0.00017  0.00017

Zn mg/L  0.12  0.00089 <0.0005  0.00760  0.00040  0.00054  0.0012  0.00059  0.00050  0.00059  0.0009  0.00080  0.00076  0.00068  0.00074  0.00059

TDS mg/L  500  125  32  1920  72.8  59.6  72.2  63.4  49.0  67.8  58.4  77.8  79.1  81.6  75.9  82.8

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 3

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

Predicted Chemistry at YP-T-1 - Operational Year 3 
Parameter

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-1 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

1 (HDR, 2017)



Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.68  6.66  8.72  7.41  7.94  7.56  7.94  7.26  7.34  7.71  8.01  7.64  7.41  7.86  7.34

Alkalinity mg/L as CaCO3 >20  56.7  24.5  137.0  77.1  70.5  80.6  44.6  38.0  39.1  66.4  72.0  72.0  68.0  68.5  71.5

Ag mg/L  0.0032 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.011 <0.002  0.080  0.0088  0.0088  0.0037  0.037  0.037  0.0037  0.0037  0.020  0.020  0.010  0.010  0.0083

As mg/L  0.010  0.013  0.007  0.022  0.011  0.009  0.009  0.0072  0.0048  0.0046  0.0070  0.010  0.011  0.009  0.009  0.011

B mg/L  120  0.028 <0.02  0.050  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031

Ba mg/L  2.00  0.011  0.005  0.015  0.018  0.018  0.018  0.0089  0.0089  0.0089  0.018  0.018  0.018  0.017  0.017  0.018

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  16.3  7.8  21.8  22.4  21.1  18.5  13.9  11.4  11.8  16.7  21.4  22.3  20.2  20.8  22.9

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.38  0.57  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.56  0.54

Co mg/L - 0.00003 0.00002 0.00006  7.3E-05  7.3E-05  7.3E-05  2.8E-05  2.8E-05  2.8E-05  2.0E-05  2.0E-05  2.0E-05  3.7E-05  3.7E-05  1.5E-05

Cr mg/L  0.10  0.00020 <0.0002  0.00030  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00046 <0.0001  0.00800  0.00016  0.00037  0.00031  0.00026  0.00027  0.00026  0.00021  0.00018  1.0E-04  0.00016  0.00021  0.00025

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.021 <0.01  0.040  0.016  0.026  0.016  0.070  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016

Hg mg/L  1.2E-05  7.6E-06  1.6E-06  1.4E-05  5.3E-06  5.3E-06  4.1E-06  8.5E-06  7.8E-06  9.2E-06  7.4E-06  6.9E-06  6.4E-06  6.8E-06  6.3E-06  5.3E-06

K mg/L -  0.76  0.51  0.98  0.88  0.88  0.76  0.68  0.63  0.60  0.81  0.93  0.95  0.76  0.90  0.93

Mg mg/L -  3.05  1.20  4.69  3.89  3.50  2.97  1.97  1.67  1.78  2.80  3.64  3.85  3.20  3.38  4.05

Mn mg/L  0.050  0.002 <0.001  0.005  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023

Mo mg/L  0.60  0.00095  0.00035  0.00135  0.0016  0.0016  0.0016  0.00061  0.00061  0.00061  0.0014  0.0014  0.0014  0.0015  0.0015  0.0016

Na mg/L -  2.25  1.46  2.78  3.07  3.17  3.00  2.45  2.23  1.90  2.42  2.76  2.97  2.83  3.07  3.05

Ni mg/L  0.052  0.00025 <0.0002  0.00050  0.00046  0.00046  0.00046  0.00019  0.00019  0.00019  0.00024  0.00024  0.00024  0.00032  0.00032  0.00015

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00010  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

Sb mg/L  0.0052  0.0036  0.0013  0.0086  0.003  0.002  0.002  0.0017  0.0010  0.0009  0.0016  0.002  0.003  0.003  0.002  0.004

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.60  3.15  15.6  9.1  7.6  6.6  5.2  4.0  2.59  4.6  7.4  7.6  7.6  7.7  9.9

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002  0.0002  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00032  0.00032  0.00032  0.00017  0.00017  0.00017

Zn mg/L  0.12  0.00089 <0.0005  0.00760  0.00040  0.00054  0.0012  0.00059  0.00050  0.00059  0.0009  0.0008  0.00076  0.00068  0.00074  0.00059

TDS mg/L  500  125  32  1920  72.7  59.5  72.1  63.3  48.9  67.7  58.3  77.7  79.0  81  75.8  83

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 4

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

Predicted Chemistry at YP-T-1 - Operational Year 4 

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-1 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

1 (HDR, 2017)



YP‐T‐1: Sugar Creek below West End Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.68  6.66  8.72  7.41  7.94  7.56  7.94  7.26  7.34  7.71  8.01  7.64  7.41  7.86  7.34

Alkalinity mg/L as CaCO3 >20  56.7  24.5  137.0  77.2  70.6  80.8  44.7  38.1  39.1  66.6  72.1  72.1  68.1  68.6  71.6

Ag mg/L  0.0032 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.011 <0.002  0.080  0.0088  0.0088  0.0037  0.037  0.037  0.0037  0.0037  0.020  0.020  0.010  0.010  0.0083

As mg/L  0.010  0.013  0.007  0.022  0.011  0.009  0.009  0.0072  0.0048  0.0046  0.0070  0.010  0.011  0.009  0.009  0.011

B mg/L  120  0.028 <0.02  0.050  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031

Ba mg/L  2.00  0.011  0.005  0.015  0.018  0.018  0.018  0.0089  0.0089  0.0089  0.018  0.018  0.018  0.017  0.017  0.018

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  16.3  7.8  21.8  22.5  21.1  18.5  13.9  11.4  11.8  16.7  21.4  22.3  20.2  20.8  22.9

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.38  0.57  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.56  0.54

Co mg/L - 0.00003 0.00002 0.00006  7.3E-05  7.3E-05  7.3E-05  2.8E-05  2.8E-05  2.8E-05  2.0E-05  2.0E-05  2.0E-05  3.7E-05  3.7E-05  1.5E-05

Cr mg/L  0.10  0.00020 <0.0002  0.00030  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00046 <0.0001  0.00800  0.00016  0.00037  0.00031  0.00026  0.00027  0.00026  0.00021  0.00018  1.0E-04  0.00016  0.00021  0.00025

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.021 <0.01  0.040  0.016  0.026  0.016  0.070  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016

Hg mg/L  1.2E-05  7.6E-06  1.6E-06  1.4E-05  5.3E-06  5.3E-06  4.1E-06  8.5E-06  7.8E-06  9.2E-06  7.4E-06  6.9E-06  6.4E-06  6.8E-06  6.3E-06  5.3E-06

K mg/L -  0.76  0.51  0.98  0.88  0.88  0.76  0.68  0.63  0.60  0.81  0.93  0.95  0.76  0.91  0.93

Mg mg/L -  3.05  1.20  4.69  3.90  3.51  2.97  1.98  1.67  1.79  2.81  3.65  3.86  3.21  3.39  4.07

Mn mg/L  0.050  0.002 <0.001  0.005  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023

Mo mg/L  0.60  0.00095  0.00035  0.00135  0.0016  0.0016  0.0016  0.00061  0.00061  0.00061  0.0014  0.0014  0.0014  0.0015  0.0015  0.0016

Na mg/L -  2.25  1.46  2.78  3.06  3.16  2.99  2.44  2.23  1.89  2.42  2.75  2.97  2.82  3.06  3.04

Ni mg/L  0.052  0.00025 <0.0002  0.00050  0.00046  0.00046  0.00046  0.00019  0.00019  0.00019  0.00024  0.00024  0.00024  0.00032  0.00032  0.00015

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00010  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

Sb mg/L  0.0052  0.0036  0.0013  0.0086  0.003  0.002  0.002  0.0016  0.0010  0.0009  0.0015  0.002  0.003  0.003  0.002  0.004

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.60  3.15  15.6  9.0  7.6  6.6  5.2  4.0  2.57  4.6  7.3  7.6  7.5  7.6  9.9

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002  0.0002  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00032  0.00032  0.00032  0.00017  0.00017  0.00017

Zn mg/L  0.12  0.00089 <0.0005  0.00760  0.00040  0.00054  0.0012  0.00059  0.00050  0.00059  0.0009  0.0008  0.00076  0.00068  0.00074  0.00059

TDS mg/L  500  125  32  1920  72.7  59.5  72.1  63.3  48.9  67.7  58.3  77.7  79.0  81  75.8  83

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 5

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

Predicted Chemistry at YP-T-1 - Operational Year 5
Parameter

Maximum 
Measured Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-1 (HDR, 
2017)



YP‐T‐1: Sugar Creek below West End Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.68  6.66  8.72  7.42  7.94  7.57  7.94  7.27  7.34  7.72  8.02  7.64  7.42  7.87  7.34

Alkalinity mg/L as CaCO3 >20  56.7  24.5  137.0  77.4  70.8  81.0  44.8  38.2  39.2  66.7  72.3  72.3  68.3  68.8  71.8

Ag mg/L  0.0032 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.011 <0.002  0.080  0.0089  0.0089  0.0037  0.037  0.037  0.0037  0.0037  0.020  0.020  0.010  0.010  0.0083

As mg/L  0.010  0.013  0.007  0.022  0.011  0.009  0.009  0.0071  0.0048  0.0046  0.0070  0.010  0.011  0.009  0.0088  0.011

B mg/L  120  0.028 <0.02  0.050  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031

Ba mg/L  2.00  0.011  0.005  0.015  0.017  0.017  0.017  0.0088  0.0088  0.0088  0.018  0.018  0.018  0.017  0.017  0.018

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  16.3  7.8  21.8  22.5  21.2  18.5  13.9  11.4  11.8  16.7  21.5  22.3  20.3  20.9  22.9

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.38  0.57  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.56  0.54

Co mg/L - 0.00003 0.00002 0.00006  7.2E-05  7.2E-05  7.2E-05  2.8E-05  2.8E-05  2.8E-05  2.0E-05  2.0E-05  2.0E-05  3.7E-05  3.7E-05  1.5E-05

Cr mg/L  0.10  0.00020 <0.0002  0.00030  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00046 <0.0001  0.00800  0.00015  0.00037  0.00031  0.00026  0.00027  0.00026  0.00021  0.00018  1.0E-04  0.00015  0.00020  0.00024

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.021 <0.01  0.040  0.016  0.026  0.016  0.070  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016

Hg mg/L  1.2E-05  7.6E-06  1.6E-06  1.4E-05  5.4E-06  5.4E-06  4.1E-06  8.6E-06  7.8E-06  9.3E-06  7.4E-06  6.9E-06  6.4E-06  6.8E-06  6.4E-06  5.4E-06

K mg/L -  0.76  0.51  0.98  0.88  0.88  0.76  0.68  0.63  0.60  0.81  0.93  0.95  0.76  0.91  0.93

Mg mg/L -  3.05  1.20  4.69  3.92  3.52  2.99  1.98  1.68  1.80  2.82  3.67  3.88  3.22  3.41  4.09

Mn mg/L  0.050  0.002 <0.001  0.005  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022

Mo mg/L  0.60  0.00095  0.00035  0.00135  0.0016  0.0016  0.0016  0.00061  0.00061  0.00061  0.0014  0.0014  0.0014  0.0015  0.0015  0.0016

Na mg/L -  2.25  1.46  2.78  3.05  3.14  2.98  2.43  2.21  1.88  2.40  2.74  2.95  2.81  3.05  3.02

Ni mg/L  0.052  0.00025 <0.0002  0.00050  0.00046  0.00046  0.00046  0.00019  0.00019  0.00019  0.00024  0.00024  0.00024  0.00032  0.00032  0.00015

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00010  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

Sb mg/L  0.0052  0.0036  0.0013  0.0086  0.003  0.002  0.002  0.0016  0.0009  0.0009  0.0015  0.002  0.003  0.003  0.002  0.004

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.60  3.15  15.6  8.9  7.5  6.5  5.1  3.9  2.54  4.6  7.2  7.5  7.4  7.5  9.7

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002  0.0002  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00032  0.00032  0.00032  0.00017  0.00017  0.00017

Zn mg/L  0.12  0.00089 <0.0005  0.00760  0.00040  0.00054  0.0012  0.00059  0.00050  0.00059  0.0009  0.00080  0.00076  0.00068  0.00073  0.00059

TDS mg/L  500  125  32  1920  72.7  59.5  72.0  63.3  48.9  67.7  58.3  77.7  78.9  81.4  75.8  82.7

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 6

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

Predicted Chemistry at YP-T-1 - Operational Year 6 
Minimum Measured 
Baseline Chemistry 

at YP-T-1 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐1: Sugar Creek below West End Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.68  6.66  8.72  7.42  7.94  7.57  7.94  7.27  7.34  7.71  8.01  7.64  7.42  7.86  7.34

Alkalinity mg/L as CaCO3 >20  56.7  24.5  137.0  77.2  70.6  80.8  44.7  38.1  39.1  66.6  72.1  72.1  68.1  68.6  71.6

Ag mg/L  0.0032 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.011 <0.002  0.080  0.0089  0.0089  0.0037  0.037  0.037  0.0037  0.0037  0.020  0.020  0.010  0.010  0.0083

As mg/L  0.010  0.013  0.007  0.022  0.011  0.009  0.009  0.0071  0.0048  0.0046  0.0070  0.010  0.011  0.009  0.0087  0.011

B mg/L  120  0.028 <0.02  0.050  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031

Ba mg/L  2.00  0.011  0.005  0.015  0.017  0.017  0.017  0.0088  0.0088  0.0088  0.018  0.018  0.018  0.017  0.017  0.018

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  16.3  7.8  21.8  22.4  21.1  18.4  13.9  11.4  11.8  16.7  21.4  22.3  20.2  20.8  22.9

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.38  0.57  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.56  0.54

Co mg/L - 0.00003 0.00002 0.00006  7.2E-05  7.2E-05  7.2E-05  2.8E-05  2.8E-05  2.8E-05  2.0E-05  2.0E-05  2.0E-05  3.7E-05  3.7E-05  1.5E-05

Cr mg/L  0.10  0.00020 <0.0002  0.00030  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00046 <0.0001  0.00800  0.00016  0.00037  0.00031  0.00026  0.00027  0.00026  0.00021  0.00018  1.0E-04  0.00016  0.00020  0.00024

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.021 <0.01  0.040  0.016  0.026  0.016  0.070  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016

Hg mg/L  1.2E-05  7.6E-06  1.6E-06  1.4E-05  5.4E-06  5.4E-06  4.1E-06  8.6E-06  7.8E-06  9.3E-06  7.4E-06  6.9E-06  6.4E-06  6.8E-06  6.3E-06  5.4E-06

K mg/L -  0.76  0.51  0.98  0.88  0.88  0.76  0.68  0.63  0.60  0.81  0.93  0.95  0.76  0.90  0.93

Mg mg/L -  3.05  1.20  4.69  3.89  3.50  2.97  1.97  1.67  1.78  2.80  3.64  3.85  3.20  3.38  4.05

Mn mg/L  0.050  0.002 <0.001  0.005  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022

Mo mg/L  0.60  0.00095  0.00035  0.00135  0.0016  0.0016  0.0016  0.00061  0.00061  0.00061  0.0014  0.0014  0.0014  0.0015  0.0015  0.0016

Na mg/L -  2.25  1.46  2.78  3.06  3.15  2.98  2.43  2.22  1.89  2.41  2.74  2.96  2.82  3.06  3.03

Ni mg/L  0.052  0.00025 <0.0002  0.00050  0.00046  0.00046  0.00046  0.00019  0.00019  0.00019  0.00024  0.00024  0.00024  0.00032  0.00032  0.00015

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00010  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

Sb mg/L  0.0052  0.0036  0.0013  0.0086  0.003  0.002  0.002  0.0016  0.0009  0.0009  0.0015  0.002  0.003  0.003  0.002  0.004

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.60  3.15  15.6  8.9  7.5  6.5  5.1  3.9  2.53  4.5  7.2  7.5  7.4  7.5  9.7

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002  0.0002  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00032  0.00032  0.00032  0.00017  0.00017  0.00017

Zn mg/L  0.12  0.00089 <0.0005  0.00760  0.00040  0.00054  0.0012  0.00059  0.00050  0.00059  0.0009  0.00080  0.00076  0.00068  0.00073  0.00059

TDS mg/L  500  125  32  1920  72.5  59.4  71.9  63.2  48.8  67.5  58.1  77.5  78.8  81.3  75.7  83

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057  0.057

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 7

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

Predicted Chemistry at YP-T-1 - Operational Year 7
Parameter

Minimum Measured 
Baseline Chemistry 

at YP-T-1 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐1: Sugar Creek below West End Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.68  6.66  8.72  7.41  7.93  7.56  7.93  7.26  7.33  7.71  8.01  7.63  7.41  7.86  7.33

Alkalinity mg/L as CaCO3 >20  56.7  24.5  137.0  76.8  70.2  80.4  44.5  37.9  38.9  66.2  71.8  71.8  67.7  68.2  71.3

Ag mg/L  0.0032 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.011 <0.002  0.080  0.0088  0.0088  0.0037  0.037  0.037  0.0037  0.0037  0.020  0.020  0.010  0.010  0.0082

As mg/L  0.010  0.013  0.007  0.022  0.011  0.009  0.009  0.0072  0.0048  0.0046  0.0070  0.010  0.011  0.009  0.009  0.011

B mg/L  120  0.028 <0.02  0.050  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031

Ba mg/L  2.00  0.011  0.005  0.015  0.018  0.018  0.018  0.0090  0.0090  0.0090  0.018  0.018  0.018  0.017  0.017  0.019

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  16.3  7.8  21.8  22.4  21.0  18.4  13.8  11.3  11.8  16.6  21.3  22.2  20.2  20.8  22.8

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.38  0.57  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.56  0.54

Co mg/L - 0.00003 0.00002 0.00006  0.00007  0.00007  0.00007  2.8E-05  2.8E-05  2.8E-05  2.0E-05  2.0E-05  2.0E-05  3.7E-05  3.7E-05  1.5E-05

Cr mg/L  0.10  0.00020 <0.0002  0.00030  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00046 <0.0001  0.00800  0.00016  0.00038  0.00032  0.00027  0.00027  0.00027  0.00021  0.00018  1.1E-04  0.00016  0.00021  0.00025

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.021 <0.01  0.040  0.016  0.026  0.016  0.070  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016

Hg mg/L  1.2E-05  7.6E-06  1.6E-06  1.4E-05  5.3E-06  5.3E-06  4.1E-06  8.5E-06  7.7E-06  9.2E-06  7.4E-06  6.8E-06  6.4E-06  6.8E-06  6.3E-06  5.3E-06

K mg/L -  0.76  0.51  0.98  0.88  0.88  0.76  0.68  0.63  0.60  0.81  0.93  0.94  0.76  0.90  0.92

Mg mg/L -  3.05  1.20  4.69  3.86  3.47  2.94  1.95  1.65  1.77  2.78  3.61  3.81  3.17  3.36  4.02

Mn mg/L  0.050  0.002 <0.001  0.005  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023  0.0023

Mo mg/L  0.60  0.00095  0.00035  0.00135  0.0016  0.0016  0.0016  0.00061  0.00061  0.00061  0.0014  0.0014  0.0014  0.0015  0.0015  0.0016

Na mg/L -  2.25  1.46  2.78  3.09  3.18  3.02  2.46  2.24  1.91  2.44  2.77  2.99  2.85  3.09  3.06

Ni mg/L  0.052  0.00025 <0.0002  0.00050  0.00046  0.00046  0.00046  0.00019  0.00019  0.00019  0.00024  0.00024  0.00024  0.00032  0.00032  0.00015

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00010  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

Sb mg/L  0.0052  0.0036  0.0013  0.0086  0.003  0.002  0.002  0.002  0.0010  0.0009  0.0016  0.002  0.003  0.003  0.002  0.004

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.60  3.15  15.6  9.2  7.7  6.7  5.3  4.0  2.61  4.7  7.4  7.7  7.6  7.7  10.0

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002  0.0002  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00032  0.00032  0.00032  0.00017  0.00017  0.00017

Zn mg/L  0.12  0.00089 <0.0005  0.00760  0.00041  0.00055  0.0012  0.00060  0.00050  0.00060  0.0009  0.0008  0.00077  0.00069  0.00074  0.00060

TDS mg/L  500  125  32  1920  72.7  59.5  72.0  63.3  48.9  67.6  58.2  77.7  78.9  81  75.8  83

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 8

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

Predicted Chemistry at YP-T-1 - Operational Year 8 
Minimum Measured 
Baseline Chemistry 

at YP-T-1 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐1: Sugar Creek below West End Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.68  6.66  8.72  7.40  7.93  7.55  7.93  7.25  7.33  7.70  8.00  7.63  7.40  7.85  7.33

Alkalinity mg/L as CaCO3 >20  56.7  24.5  137.0  76.6  70.1  80.2  44.4  37.8  38.8  66.0  71.6  71.6  67.6  68.1  71.1

Ag mg/L  0.0032 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.011 <0.002  0.080  0.0088  0.0088  0.0037  0.037  0.037  0.0037  0.0037  0.020  0.020  0.010  0.010  0.0082

As mg/L  0.010  0.013  0.007  0.022  0.011  0.009  0.009  0.0072  0.0048  0.0046  0.0071  0.010  0.011  0.009  0.009  0.011

B mg/L  120  0.028 <0.02  0.050  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031

Ba mg/L  2.00  0.011  0.005  0.015  0.018  0.018  0.018  0.0091  0.0091  0.0091  0.019  0.019  0.019  0.017  0.017  0.019

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  16.3  7.8  21.8  22.4  21.1  18.4  13.8  11.3  11.8  16.6  21.4  22.2  20.2  20.8  22.8

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.38  0.57  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.56  0.54

Co mg/L - 0.00003 0.00002 0.00006  0.00007  0.00007  0.00007  2.8E-05  2.8E-05  2.8E-05  2.0E-05  2.0E-05  2.0E-05  3.7E-05  3.7E-05  1.5E-05

Cr mg/L  0.10  0.00020 <0.0002  0.00030  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00046 <0.0001  0.00800  0.00016  0.00038  0.00032  0.00027  0.00028  0.00027  0.00021  0.00018  0.00011  0.00016  0.00021  0.00025

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.021 <0.01  0.040  0.016  0.026  0.016  0.070  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016

Hg mg/L  1.2E-05  7.6E-06  1.6E-06  1.4E-05  5.3E-06  5.3E-06  4.1E-06  8.5E-06  7.7E-06  9.1E-06  7.3E-06  6.8E-06  6.4E-06  6.7E-06  6.3E-06  5.3E-06

K mg/L -  0.76  0.51  0.98  0.88  0.88  0.76  0.68  0.63  0.60  0.81  0.93  0.94  0.76  0.90  0.92

Mg mg/L -  3.05  1.20  4.69  3.86  3.47  2.94  1.95  1.65  1.77  2.78  3.61  3.81  3.17  3.35  4.02

Mn mg/L  0.050  0.002 <0.001  0.005  0.0024  0.0024  0.0024  0.0024  0.0024  0.0024  0.0024  0.0024  0.0024  0.0024  0.0024  0.0024

Mo mg/L  0.60  0.00095  0.00035  0.00135  0.0016  0.0016  0.0016  0.00060  0.00060  0.00060  0.0014  0.0014  0.0014  0.0015  0.0015  0.0016

Na mg/L -  2.25  1.46  2.78  3.10  3.20  3.03  2.47  2.26  1.92  2.45  2.79  3.01  2.86  3.10  3.08

Ni mg/L  0.052  0.00025 <0.0002  0.00050  0.00046  0.00046  0.00046  0.00019  0.00019  0.00019  0.00024  0.00024  0.00024  0.00032  0.00032  0.00015

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00010  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

Sb mg/L  0.0052  0.0036  0.0013  0.0086  0.004  0.002  0.003  0.002  0.0011  0.0010  0.002  0.002  0.003  0.003  0.002  0.004

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.60  3.15  15.6  9.5  8.0  6.9  5.5  4.2  2.70  4.8  7.7  8.0  7.9  8.0  10.4

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002  0.0002  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00032  0.00032  0.00032  0.00017  0.00017  0.00017

Zn mg/L  0.12  0.00089 <0.0005  0.00760  0.00041  0.00055  0.0012  0.00060  0.00051  0.00060  0.0009  0.0008  0.0008  0.00069  0.00075  0.00060

TDS mg/L  500  125  32  1920  72.9  59.7  72.3  63.5  49.0  67.9  58.4  78  79  82  76.0  83

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 9

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

Predicted Chemistry at YP-T-1 - Operational Year 9 
Parameter

Minimum Measured 
Baseline Chemistry 

at YP-T-1 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐1: Sugar Creek below West End Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.68  6.66  8.72  7.40  7.92  7.55  7.92  7.25  7.32  7.70  8.00  7.62  7.40  7.85  7.32

Alkalinity mg/L as CaCO3 >20  56.7  24.5  137.0  76.4  69.9  79.9  44.2  37.7  38.7  65.8  71.4  71.4  67.4  67.9  70.9

Ag mg/L  0.0032 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.011 <0.002  0.080  0.0088  0.0088  0.0037  0.037  0.037  0.0037  0.0037  0.020  0.020  0.010  0.010  0.0082

As mg/L  0.010  0.013  0.007  0.022  0.011  0.009  0.010  0.0074  0.0049  0.0047  0.0072  0.010  0.012  0.010  0.009  0.012

B mg/L  120  0.028 <0.02  0.050  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031

Ba mg/L  2.00  0.011  0.005  0.015  0.019  0.019  0.019  0.0093  0.0093  0.0093  0.019  0.019  0.019  0.018  0.018  0.019

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  16.3  7.8  21.8  22.4  21.1  18.4  13.9  11.4  11.8  16.7  21.4  22.3  20.2  20.8  22.9

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.38  0.57  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.56  0.54

Co mg/L - 0.00003 0.00002 0.00006  0.00007  0.00007  0.00007  2.8E-05  2.8E-05  2.8E-05  2.1E-05  2.1E-05  2.1E-05  3.8E-05  3.8E-05  1.6E-05

Cr mg/L  0.10  0.00020 <0.0002  0.00030  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00046 <0.0001  0.00800  0.00016  0.00039  0.00033  0.00027  0.00028  0.00027  0.00022  0.00019  0.00011  0.00016  0.00022  0.00026

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.021 <0.01  0.040  0.016  0.026  0.016  0.070  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016

Hg mg/L  1.2E-05  7.6E-06  1.6E-06  1.4E-05  5.3E-06  5.3E-06  4.1E-06  8.4E-06  7.7E-06  9.1E-06  7.3E-06  6.8E-06  6.3E-06  6.7E-06  6.2E-06  5.3E-06

K mg/L -  0.76  0.51  0.98  0.88  0.88  0.76  0.68  0.63  0.60  0.81  0.93  0.94  0.76  0.90  0.92

Mg mg/L -  3.05  1.20  4.69  3.87  3.48  2.95  1.96  1.66  1.77  2.79  3.61  3.82  3.18  3.36  4.03

Mn mg/L  0.050  0.002 <0.001  0.005  0.0025  0.0025  0.0025  0.0025  0.0025  0.0025  0.0025  0.0025  0.0025  0.0025  0.0025  0.0025

Mo mg/L  0.60  0.00095  0.00035  0.00135  0.0016  0.0016  0.0016  0.00060  0.00060  0.00060  0.0014  0.0014  0.0014  0.0015  0.0015  0.0016

Na mg/L -  2.25  1.46  2.78  3.13  3.23  3.06  2.50  2.28  1.93  2.47  2.82  3.04  2.89  3.13  3.11

Ni mg/L  0.052  0.00025 <0.0002  0.00050  0.00046  0.00046  0.00046  0.00020  0.00020  0.00020  0.00025  0.00025  0.00025  0.00032  0.00032  0.00015

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00010  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

Sb mg/L  0.0052  0.0036  0.0013  0.0086  0.004  0.003  0.003  0.002  0.0012  0.0011  0.002  0.003  0.004  0.003  0.003  0.004

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.60  3.15  15.6  9.9  8.3  7.2  5.7  4.4  2.8  5.1  8.1  8.3  8.3  8.4  10.9

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002  0.0002  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00031  0.00031  0.00031  0.00017  0.00017  0.00017

Zn mg/L  0.12  0.00089 <0.0005  0.00760  0.00042  0.00056  0.0012  0.00061  0.00051  0.00061  0.0009  0.0008  0.0008  0.00070  0.0008  0.00061

TDS mg/L  500  125  32  1920  73.3  60.0  72.7  63.8  49.3  68.2  58.8  78  80  82  76  83

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 10

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

Predicted Chemistry at YP-T-1 - Operational Year 10 
Minimum Measured 
Baseline Chemistry 

at YP-T-1 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐1: Sugar Creek below West End Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.68  6.66  8.72  7.41  7.94  7.56  7.94  7.26  7.34  7.71  8.01  7.64  7.41  7.86  7.34

Alkalinity mg/L as CaCO3 >20  56.7  24.5  137.0  77.1  70.5  80.6  44.6  38.0  39.1  66.4  72.0  72.0  68.0  68.5  71.5

Ag mg/L  0.0032 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.011 <0.002  0.080  0.0089  0.0089  0.0037  0.037  0.037  0.0037  0.0037  0.020  0.020  0.010  0.010  0.0083

As mg/L  0.010  0.013  0.007  0.022  0.011  0.009  0.009  0.0071  0.0048  0.0046  0.0070  0.010  0.011  0.009  0.0087  0.011

B mg/L  120  0.028 <0.02  0.050  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031

Ba mg/L  2.00  0.011  0.005  0.015  0.017  0.017  0.017  0.0088  0.0088  0.0088  0.018  0.018  0.018  0.017  0.017  0.018

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  16.3  7.8  21.8  22.4  21.1  18.4  13.9  11.4  11.8  16.7  21.4  22.3  20.2  20.8  22.8

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.38  0.57  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.56  0.54

Co mg/L - 0.00003 0.00002 0.00006  7.2E-05  7.2E-05  7.2E-05  2.8E-05  2.8E-05  2.8E-05  2.0E-05  2.0E-05  2.0E-05  3.7E-05  3.7E-05  1.5E-05

Cr mg/L  0.10  0.00020 <0.0002  0.00030  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00046 <0.0001  0.00800  0.00016  0.00037  0.00031  0.00026  0.00027  0.00026  0.00021  0.00018  1.0E-04  0.00016  0.00020  0.00024

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.021 <0.01  0.040  0.016  0.026  0.016  0.070  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016

Hg mg/L  1.2E-05  7.6E-06  1.6E-06  1.4E-05  5.4E-06  5.4E-06  4.1E-06  8.6E-06  7.8E-06  9.3E-06  7.4E-06  6.9E-06  6.4E-06  6.8E-06  6.3E-06  5.4E-06

K mg/L -  0.76  0.51  0.98  0.88  0.88  0.76  0.68  0.63  0.60  0.81  0.93  0.95  0.76  0.90  0.92

Mg mg/L -  3.05  1.20  4.69  3.87  3.48  2.95  1.96  1.66  1.78  2.79  3.62  3.83  3.18  3.37  4.04

Mn mg/L  0.050  0.002 <0.001  0.005  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022  0.0022

Mo mg/L  0.60  0.00095  0.00035  0.00135  0.0016  0.0016  0.0016  0.00061  0.00061  0.00061  0.0014  0.0014  0.0014  0.0015  0.0015  0.0016

Na mg/L -  2.25  1.46  2.78  3.06  3.15  2.99  2.44  2.22  1.89  2.41  2.75  2.96  2.82  3.06  3.03

Ni mg/L  0.052  0.00025 <0.0002  0.00050  0.00046  0.00046  0.00046  0.00019  0.00019  0.00019  0.00024  0.00024  0.00024  0.00032  0.00032  0.00015

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00010  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

Sb mg/L  0.0052  0.0036  0.0013  0.0086  0.003  0.002  0.002  0.0016  0.0009  0.0009  0.0015  0.002  0.003  0.003  0.002  0.004

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.60  3.15  15.6  8.9  7.5  6.5  5.1  3.9  2.54  4.6  7.2  7.5  7.4  7.5  9.7

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002  0.0002  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00032  0.00032  0.00032  0.00017  0.00017  0.00017

Zn mg/L  0.12  0.00089 <0.0005  0.00760  0.00040  0.00054  0.0012  0.00059  0.00050  0.00059  0.0009  0.00080  0.00076  0.00068  0.00073  0.00059

TDS mg/L  500  125  32  1920  72.5  59.4  71.8  63.1  48.7  67.5  58.1  77.5  78.7  81.2  75.6  82

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 11

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

Predicted Chemistry at YP-T-1 - Operational Year 11 
Parameter

Minimum Measured 
Baseline Chemistry 

at YP-T-1 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐1: Sugar Creek below West End Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.68  6.66  8.72  7.42  7.95  7.57  7.95  7.27  7.35  7.72  8.02  7.65  7.42  7.87  7.35

Alkalinity mg/L as CaCO3 >20  56.7  24.5  137.0  77.3  70.6  80.8  44.7  38.1  39.1  66.6  72.2  72.2  68.1  68.6  71.7

Ag mg/L  0.0032 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.011 <0.002  0.080  0.0090  0.0090  0.0038  0.038  0.038  0.0038  0.0038  0.020  0.020  0.010  0.010  0.0084

As mg/L  0.010  0.013  0.007  0.022  0.011  0.0089  0.0091  0.0069  0.0047  0.0045  0.0068  0.010  0.011  0.0090  0.0085  0.011

B mg/L  120  0.028 <0.02  0.050  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031  0.031

Ba mg/L  2.00  0.011  0.005  0.015  0.017  0.017  0.017  0.0085  0.0085  0.0085  0.017  0.017  0.017  0.016  0.016  0.018

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  16.3  7.8  21.8  22.3  21.0  18.4  13.8  11.3  11.8  16.6  21.3  22.2  20.1  20.7  22.8

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.38  0.57  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.38  0.56  0.54

Co mg/L - 0.00003 0.00002 0.00006  7.1E-05  7.1E-05  7.1E-05  2.7E-05  2.7E-05  2.7E-05  2.0E-05  2.0E-05  2.0E-05  3.6E-05  3.6E-05  1.5E-05

Cr mg/L  0.10  0.00020 <0.0002  0.00030  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00046 <0.0001  0.00800  0.00015  0.00035  0.00030  0.00025  0.00026  0.00025  0.00020  0.00017  1.0E-04  0.00015  0.00020  0.00024

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.021 <0.01  0.040  0.016  0.026  0.016  0.070  0.016  0.016  0.016  0.016  0.016  0.016  0.016  0.016

Hg mg/L  1.2E-05  7.6E-06  1.6E-06  1.4E-05  5.4E-06  5.4E-06  4.2E-06  8.7E-06  7.9E-06  9.4E-06  7.5E-06  7.0E-06  6.5E-06  6.9E-06  6.4E-06  5.4E-06

K mg/L -  0.76  0.51  0.98  0.88  0.88  0.76  0.68  0.63  0.60  0.81  0.93  0.94  0.76  0.90  0.92

Mg mg/L -  3.05  1.20  4.69  3.84  3.45  2.93  1.94  1.65  1.76  2.77  3.59  3.80  3.16  3.34  4.00

Mn mg/L  0.050  0.002 <0.001  0.005  0.0021  0.0021  0.0021  0.0021  0.0021  0.0021  0.0021  0.0021  0.0021  0.0021  0.0021  0.0021

Mo mg/L  0.60  0.00095  0.00035  0.00135  0.0016  0.0016  0.0016  0.00061  0.00061  0.00061  0.0014  0.0014  0.0014  0.0015  0.0015  0.0017

Na mg/L -  2.25  1.46  2.78  3.02  3.11  2.95  2.40  2.19  1.86  2.38  2.71  2.92  2.78  3.02  2.99

Ni mg/L  0.052  0.00025 <0.0002  0.00050  0.00046  0.00046  0.00046  0.00019  0.00019  0.00019  0.00024  0.00024  0.00024  0.00032  0.00032  0.00015

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00010  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

Sb mg/L  0.0052  0.0036  0.0013  0.0086  0.003  0.0019  0.0020  0.0014  0.0008  0.0008  0.0013  0.0018  0.003  0.0023  0.0018  0.003

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.60  3.15  15.6  8.3  7.0  6.0  4.8  3.67  2.37  4.2  6.7  7.0  6.9  7.0  9.1

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002  0.0002  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00032  0.00032  0.00032  0.00017  0.00017  0.00017

Zn mg/L  0.12  0.00089 <0.0005  0.00760  0.00039  0.00053  0.0011  0.00058  0.00049  0.00058  0.0009  0.00079  0.00074  0.00066  0.00072  0.00058

TDS mg/L  500  125  32  1920  71.8  58.8  71.2  62.5  48.3  66.9  57.6  76.8  78.0  80.5  74.9  81.7

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056  0.056

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 12

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

Predicted Chemistry at YP-T-1 - Operational Year 12 
Minimum Measured 
Baseline Chemistry 

at YP-T-1 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐1: Sugar Creek below West End Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.68  6.66  8.72  7.83  8.39  7.99  8.39  7.67  7.75  8.15  8.46  8.07  7.83  8.31  7.75

Alkalinity mg/L as CaCO3 >20  56.7  24.5  137.0  133  121  139  76.7  65.4  67.1  114  124  124  117  118  123

Ag mg/L  0.0032 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.011 <0.002  0.080  0.0051  0.0051  0.0022  0.022  0.022  0.0022  0.0022  0.012  0.012  0.0057  0.0057  0.0048

As mg/L  0.010  0.013  0.007  0.022  0.019  0.016  0.016  0.013  0.0084  0.0081  0.012  0.017  0.020  0.016  0.015  0.020

B mg/L  120  0.028 <0.02  0.050  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026

Ba mg/L  2.00  0.011  0.005  0.015  0.021  0.021  0.021  0.0105  0.0105  0.0105  0.022  0.022  0.022  0.020  0.020  0.022

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  16.3  7.8  21.8  35.7  33.6  29.4  22.1  18.1  18.8  26.6  34.1  35.5  32.2  33.2  36.4

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.33  0.49  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.48  0.46

Co mg/L - 0.00003 0.00002 0.00006  8.0E-05  8.0E-05  8.0E-05  3.1E-05  3.1E-05  3.1E-05  2.2E-05  2.2E-05  2.2E-05  4.0E-05  4.0E-05  1.7E-05

Cr mg/L  0.10  0.00020 <0.0002  0.00030  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026

Cu mg/L  0.0090  0.00046 <0.0001  0.00800  0.00018  0.00043  0.00036  0.00030  0.00031  0.00030  0.00024  0.00021  0.00012  0.00018  0.00024  0.00028

F mg/L  2.00  0.29 <0.2  0.40  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24

Fe mg/L  0.30  0.021 <0.01  0.040  0.017  0.028  0.017  0.074  0.017  0.017  0.017  0.017  0.017  0.017  0.017  0.017

Hg mg/L  1.2E-05  7.6E-06  1.6E-06  1.4E-05  4.8E-06  4.8E-06  3.7E-06  7.6E-06  7.0E-06  8.3E-06  6.6E-06  6.1E-06  5.7E-06  6.1E-06  5.7E-06  4.8E-06

K mg/L -  0.76  0.51  0.98  1.51  1.51  1.30  1.16  1.07  1.02  1.39  1.59  1.61  1.30  1.54  1.58

Mg mg/L -  3.05  1.20  4.69  12.1  10.9  9.20  6.11  5.18  5.54  8.70  11.3  11.9  9.9  10.5  12.6

Mn mg/L  0.050  0.002 <0.001  0.005  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015

Mo mg/L  0.60  0.00095  0.00035  0.00135  0.0016  0.0016  0.0016  0.00062  0.00062  0.00062  0.0014  0.0014  0.0014  0.0015  0.0015  0.0017

Na mg/L -  2.25  1.46  2.78  2.08  2.15  2.03  1.66  1.51  1.29  1.64  1.87  2.02  1.92  2.08  2.07

Ni mg/L  0.052  0.00025 <0.0002  0.00050  0.00068  0.00068  0.00068  0.00028  0.00028  0.00028  0.00036  0.00036  0.00036  0.00047  0.00047  0.00022

P mg/L -  0.035 <0.02  0.080  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038

Pb mg/L  0.0025 0.00002 <0.00002 0.00010  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

Sb mg/L  0.0052  0.0036  0.0013  0.0086  0.005  0.003  0.004  0.0025  0.0015  0.0014  0.0023  0.003  0.005  0.004  0.003  0.006

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.60  3.15  15.6  11.2  9.4  8.1  6.4  4.9  3.18  5.7  9.1  9.4  9.3  9.4  12.2

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002  0.0002  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00036  0.00036  0.00036  0.00019  0.00019  0.00019

Zn mg/L  0.12  0.00089 <0.0005  0.00760  0.00040  0.00054  0.0012  0.00059  0.00050  0.00059  0.0009  0.00080  0.00076  0.00068  0.00073  0.00059

TDS mg/L  500  125  32  1920  110  90  109  96  73.8  102  87.9  117  119  123  114  125

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 1

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

Predicted Chemistry at YP-T-1 - Post-Closure Year 1
Parameter

Minimum Measured 
Baseline Chemistry 

at YP-T-1 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐1: Sugar Creek below West End Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.68  6.66  8.72  7.82  8.38  7.98  8.38  7.67  7.75  8.14  8.46  8.06  7.82  8.30  7.75

Alkalinity mg/L as CaCO3 >20  56.7  24.5  137.0  132  121  138  76.4  65.2  66.9  114  123  123  116  117  122

Ag mg/L  0.0032 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.011 <0.002  0.080  0.0051  0.0051  0.0022  0.021  0.021  0.0022  0.0022  0.011  0.011  0.0057  0.0057  0.0048

As mg/L  0.010  0.013  0.007  0.022  0.019  0.016  0.016  0.013  0.0084  0.0081  0.012  0.017  0.020  0.016  0.015  0.020

B mg/L  120  0.028 <0.02  0.050  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026

Ba mg/L  2.00  0.011  0.005  0.015  0.021  0.021  0.021  0.0107  0.0107  0.0107  0.022  0.022  0.022  0.020  0.020  0.022

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  16.3  7.8  21.8  35.6  33.5  29.3  22.0  18.1  18.8  26.5  34.0  35.4  32.1  33.1  36.3

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.33  0.49  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.48  0.46

Co mg/L - 0.00003 0.00002 0.00006  0.00008  0.00008  0.00008  3.1E-05  3.1E-05  3.1E-05  2.2E-05  2.2E-05  2.2E-05  4.0E-05  4.0E-05  1.7E-05

Cr mg/L  0.10  0.00020 <0.0002  0.00030  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026

Cu mg/L  0.0090  0.00046 <0.0001  0.00800  0.00018  0.00043  0.00037  0.00031  0.00031  0.00031  0.00024  0.00021  0.00012  0.00018  0.00024  0.00029

F mg/L  2.00  0.29 <0.2  0.40  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24

Fe mg/L  0.30  0.021 <0.01  0.040  0.017  0.028  0.017  0.074  0.017  0.017  0.017  0.017  0.017  0.017  0.017  0.017

Hg mg/L  1.2E-05  7.6E-06  1.6E-06  1.4E-05  4.7E-06  4.7E-06  3.7E-06  7.6E-06  6.9E-06  8.2E-06  6.6E-06  6.1E-06  5.7E-06  6.0E-06  5.6E-06  4.7E-06

K mg/L -  0.76  0.51  0.98  1.50  1.50  1.30  1.15  1.07  1.02  1.38  1.59  1.61  1.30  1.54  1.57

Mg mg/L -  3.05  1.20  4.69  12.0  10.8  9.2  6.09  5.15  5.51  8.66  11.2  11.9  9.9  10.5  12.5

Mn mg/L  0.050  0.002 <0.001  0.005  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015

Mo mg/L  0.60  0.00095  0.00035  0.00135  0.0016  0.0016  0.0016  0.00062  0.00062  0.00062  0.0014  0.0014  0.0014  0.0015  0.0015  0.0017

Na mg/L -  2.25  1.46  2.78  2.11  2.18  2.06  1.68  1.54  1.30  1.67  1.90  2.05  1.95  2.11  2.10

Ni mg/L  0.052  0.00025 <0.0002  0.00050  0.00068  0.00068  0.00068  0.00028  0.00028  0.00028  0.00036  0.00036  0.00036  0.00047  0.00047  0.00022

P mg/L -  0.035 <0.02  0.080  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038

Pb mg/L  0.0025 0.00002 <0.00002 0.00010  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

Sb mg/L  0.0052  0.0036  0.0013  0.0086  0.005  0.003  0.004  0.0025  0.0015  0.0014  0.0024  0.003  0.005  0.004  0.003  0.006

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.60  3.15  15.6  11.3  9.5  8.2  6.5  5.0  3.21  5.8  9.2  9.5  9.4  9.5  12.3

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002  0.0002  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00036  0.00036  0.00036  0.00019  0.00019  0.00019

Zn mg/L  0.12  0.00089 <0.0005  0.00760  0.00040  0.00054  0.0012  0.00059  0.00050  0.00059  0.0009  0.0008  0.00076  0.00068  0.00074  0.00059

TDS mg/L  500  125  32  1920  110  90  109  95  73.7  102  88  117  119  123  114  125

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 2

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

Predicted Chemistry at YP-T-1 - Post-Closure Year 2
Minimum Measured 
Baseline Chemistry 

at YP-T-1 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐1: Sugar Creek below West End Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.68  6.66  8.72  7.84  8.39  8.00  8.39  7.68  7.76  8.15  8.47  8.07  7.84  8.31  7.76

Alkalinity mg/L as CaCO3 >20  56.7  24.5  137.0  133  122  139  77.0  65.6  67.4  115  124  124  117  118  123

Ag mg/L  0.0032 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.011 <0.002  0.080  0.0051  0.0051  0.0022  0.022  0.022  0.0022  0.0022  0.012  0.012  0.0057  0.0057  0.0048

As mg/L  0.010  0.013  0.007  0.022  0.019  0.016  0.016  0.013  0.0085  0.0081  0.012  0.017  0.020  0.016  0.016  0.020

B mg/L  120  0.028 <0.02  0.050  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026

Ba mg/L  2.00  0.011  0.005  0.015  0.021  0.021  0.021  0.0105  0.0105  0.0105  0.021  0.021  0.021  0.020  0.020  0.022

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  16.3  7.8  21.8  35.9  33.7  29.5  22.2  18.2  18.9  26.7  34.2  35.6  32.3  33.3  36.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.33  0.49  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.48  0.46

Co mg/L - 0.00003 0.00002 0.00006  8.0E-05  8.0E-05  8.0E-05  3.1E-05  3.1E-05  3.1E-05  2.2E-05  2.2E-05  2.2E-05  4.0E-05  4.0E-05  1.7E-05

Cr mg/L  0.10  0.00020 <0.0002  0.00030  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026

Cu mg/L  0.0090  0.00046 <0.0001  0.00800  0.00018  0.00042  0.00036  0.00030  0.00031  0.00030  0.00024  0.00020  0.00012  0.00018  0.00024  0.00028

F mg/L  2.00  0.29 <0.2  0.40  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24

Fe mg/L  0.30  0.021 <0.01  0.040  0.017  0.028  0.017  0.074  0.017  0.017  0.017  0.017  0.017  0.017  0.017  0.017

Hg mg/L  1.2E-05  7.6E-06  1.6E-06  1.4E-05  4.8E-06  4.8E-06  3.7E-06  7.7E-06  7.0E-06  8.3E-06  6.6E-06  6.2E-06  5.7E-06  6.1E-06  5.7E-06  4.8E-06

K mg/L -  0.76  0.51  0.98  1.51  1.51  1.31  1.16  1.08  1.03  1.39  1.60  1.62  1.31  1.55  1.58

Mg mg/L -  3.05  1.20  4.69  12.2  10.9  9.26  6.15  5.21  5.57  8.75  11.4  12.0  10.0  10.6  12.7

Mn mg/L  0.050  0.002 <0.001  0.005  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015

Mo mg/L  0.60  0.00095  0.00035  0.00135  0.0016  0.0016  0.0016  0.00062  0.00062  0.00062  0.0014  0.0014  0.0014  0.0015  0.0015  0.0017

Na mg/L -  2.25  1.46  2.78  2.07  2.13  2.02  1.65  1.50  1.27  1.63  1.86  2.00  1.90  2.07  2.05

Ni mg/L  0.052  0.00025 <0.0002  0.00050  0.00068  0.00068  0.00068  0.00029  0.00029  0.00029  0.00036  0.00036  0.00036  0.00047  0.00047  0.00022

P mg/L -  0.035 <0.02  0.080  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038

Pb mg/L  0.0025 0.00002 <0.00002 0.00010  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

Sb mg/L  0.0052  0.0036  0.0013  0.0086  0.005  0.003  0.004  0.0025  0.0015  0.0014  0.0023  0.0033  0.005  0.004  0.0032  0.006

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.60  3.15  15.6  11.2  9.4  8.1  6.4  4.9  3.18  5.7  9.1  9.4  9.3  9.4  12.2

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002  0.0002  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00036  0.00036  0.00036  0.00019  0.00019  0.00019

Zn mg/L  0.12  0.00089 <0.0005  0.00760  0.00040  0.00054  0.0012  0.00059  0.00049  0.00059  0.0009  0.00080  0.00076  0.00068  0.00073  0.00059

TDS mg/L  500  125  32  1920  110  90.1  109  96  73.9  102  88.2  118  119  123  115  125

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 5

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

Predicted Chemistry at YP-T-1 - Post-Closure Year 5
Parameter

Minimum Measured 
Baseline Chemistry 

at YP-T-1 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐1: Sugar Creek below West End Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.68  6.66  8.72  7.84  8.39  7.99  8.39  7.68  7.76  8.15  8.47  8.07  7.84  8.31  7.76

Alkalinity mg/L as CaCO3 >20  56.7  24.5  137.0  133  122  139  77.0  65.6  67.4  115  124  124  117  118  123

Ag mg/L  0.0032 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.011 <0.002  0.080  0.0051  0.0051  0.0022  0.021  0.021  0.0022  0.0022  0.011  0.011  0.0057  0.0057  0.0048

As mg/L  0.010  0.013  0.007  0.022  0.019  0.016  0.016  0.013  0.0085  0.0081  0.012  0.017  0.020  0.016  0.016  0.020

B mg/L  120  0.028 <0.02  0.050  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026

Ba mg/L  2.00  0.011  0.005  0.015  0.021  0.021  0.021  0.0106  0.0106  0.0106  0.022  0.022  0.022  0.020  0.020  0.022

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  16.3  7.8  21.8  35.9  33.7  29.5  22.2  18.2  18.9  26.7  34.2  35.6  32.3  33.3  36.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.33  0.49  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.48  0.46

Co mg/L - 0.00003 0.00002 0.00006  8.0E-05  8.0E-05  8.0E-05  3.1E-05  3.1E-05  3.1E-05  2.2E-05  2.2E-05  2.2E-05  4.0E-05  4.0E-05  1.7E-05

Cr mg/L  0.10  0.00020 <0.0002  0.00030  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026

Cu mg/L  0.0090  0.00046 <0.0001  0.00800  0.00018  0.00043  0.00036  0.00030  0.00031  0.00030  0.00024  0.00021  0.00012  0.00018  0.00024  0.00028

F mg/L  2.00  0.29 <0.2  0.40  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24

Fe mg/L  0.30  0.021 <0.01  0.040  0.017  0.028  0.017  0.074  0.017  0.017  0.017  0.017  0.017  0.017  0.017  0.017

Hg mg/L  1.2E-05  7.6E-06  1.6E-06  1.4E-05  4.8E-06  4.8E-06  3.7E-06  7.6E-06  7.0E-06  8.3E-06  6.6E-06  6.1E-06  5.7E-06  6.1E-06  5.7E-06  4.8E-06

K mg/L -  0.76  0.51  0.98  1.51  1.51  1.31  1.16  1.08  1.03  1.39  1.60  1.62  1.31  1.55  1.58

Mg mg/L -  3.05  1.20  4.69  12.2  10.9  9.3  6.15  5.21  5.57  8.75  11.4  12.0  10.0  10.6  12.7

Mn mg/L  0.050  0.002 <0.001  0.005  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015

Mo mg/L  0.60  0.00095  0.00035  0.00135  0.0016  0.0016  0.0016  0.00062  0.00062  0.00062  0.0014  0.0014  0.0014  0.0015  0.0015  0.0017

Na mg/L -  2.25  1.46  2.78  2.07  2.14  2.03  1.65  1.51  1.28  1.64  1.86  2.01  1.91  2.07  2.06

Ni mg/L  0.052  0.00025 <0.0002  0.00050  0.00068  0.00068  0.00068  0.00029  0.00029  0.00029  0.00036  0.00036  0.00036  0.00047  0.00047  0.00022

P mg/L -  0.035 <0.02  0.080  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038

Pb mg/L  0.0025 0.00002 <0.00002 0.00010  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

Sb mg/L  0.0052  0.0036  0.0013  0.0086  0.005  0.003  0.004  0.0025  0.0015  0.0014  0.0024  0.003  0.005  0.004  0.003  0.006

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.60  3.15  15.6  11.2  9.4  8.1  6.4  4.9  3.19  5.7  9.1  9.4  9.3  9.5  12.2

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002  0.0002  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00036  0.00036  0.00036  0.00019  0.00019  0.00019

Zn mg/L  0.12  0.00089 <0.0005  0.00760  0.00040  0.00054  0.0012  0.00059  0.00050  0.00059  0.0009  0.00080  0.00076  0.00068  0.00073  0.00059

TDS mg/L  500  125  32  1920  110  90  109  96  74.0  102  88.2  118  120  123  115  125

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 10

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

Predicted Chemistry at YP-T-1 - Post-Closure Year 10
Minimum Measured 
Baseline Chemistry 

at YP-T-1 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐T‐1: Sugar Creek below West End Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.68  6.66  8.72  7.83  8.39  7.99  8.39  7.67  7.75  8.15  8.47  8.07  7.83  8.31  7.75

Alkalinity mg/L as CaCO3 >20  56.7  24.5  137.0  133  121  139  76.9  65.5  67.3  114  124  124  117  118  123

Ag mg/L  0.0032 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.011 <0.002  0.080  0.0051  0.0051  0.0021  0.021  0.021  0.0021  0.0021  0.011  0.011  0.0057  0.0057  0.0048

As mg/L  0.010  0.013  0.007  0.022  0.019  0.016  0.016  0.013  0.0085  0.0081  0.012  0.017  0.020  0.016  0.016  0.020

B mg/L  120  0.028 <0.02  0.050  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026

Ba mg/L  2.00  0.011  0.005  0.015  0.021  0.021  0.021  0.0106  0.0106  0.0106  0.022  0.022  0.022  0.020  0.020  0.022

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  16.3  7.8  21.8  35.8  33.7  29.5  22.2  18.1  18.9  26.6  34.2  35.6  32.3  33.2  36.5

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.33  0.49  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.48  0.46

Co mg/L - 0.00003 0.00002 0.00006  0.00008  0.00008  0.00008  3.1E-05  3.1E-05  3.1E-05  2.2E-05  2.2E-05  2.2E-05  4.0E-05  4.0E-05  1.7E-05

Cr mg/L  0.10  0.00020 <0.0002  0.00030  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026

Cu mg/L  0.0090  0.00046 <0.0001  0.00800  0.00018  0.00043  0.00036  0.00030  0.00031  0.00030  0.00024  0.00021  0.00012  0.00018  0.00024  0.00029

F mg/L  2.00  0.29 <0.2  0.40  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24

Fe mg/L  0.30  0.021 <0.01  0.040  0.017  0.028  0.017  0.074  0.017  0.017  0.017  0.017  0.017  0.017  0.017  0.017

Hg mg/L  1.2E-05  7.6E-06  1.6E-06  1.4E-05  4.8E-06  4.8E-06  3.7E-06  7.6E-06  6.9E-06  8.2E-06  6.6E-06  6.1E-06  5.7E-06  6.0E-06  5.6E-06  4.8E-06

K mg/L -  0.76  0.51  0.98  1.51  1.51  1.30  1.16  1.08  1.03  1.39  1.59  1.62  1.30  1.55  1.58

Mg mg/L -  3.05  1.20  4.69  12.1  10.9  9.2  6.14  5.20  5.56  8.74  11.3  12.0  10.0  10.5  12.6

Mn mg/L  0.050  0.002 <0.001  0.005  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015

Mo mg/L  0.60  0.00095  0.00035  0.00135  0.0016  0.0016  0.0016  0.00062  0.00062  0.00062  0.0014  0.0014  0.0014  0.0015  0.0015  0.0017

Na mg/L -  2.25  1.46  2.78  2.09  2.15  2.04  1.66  1.52  1.29  1.65  1.88  2.02  1.93  2.09  2.07

Ni mg/L  0.052  0.00025 <0.0002  0.00050  0.00068  0.00068  0.00068  0.00029  0.00029  0.00029  0.00036  0.00036  0.00036  0.00047  0.00047  0.00022

P mg/L -  0.035 <0.02  0.080  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038

Pb mg/L  0.0025 0.00002 <0.00002 0.00010  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

Sb mg/L  0.0052  0.0036  0.0013  0.0086  0.005  0.003  0.004  0.0025  0.0015  0.0014  0.0024  0.003  0.005  0.004  0.003  0.006

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.60  3.15  15.6  11.3  9.4  8.2  6.5  5.0  3.21  5.7  9.1  9.4  9.4  9.5  12.3

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002  0.0002  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00036  0.00036  0.00036  0.00019  0.00019  0.00019

Zn mg/L  0.12  0.00089 <0.0005  0.00760  0.00040  0.00054  0.0012  0.00059  0.00050  0.00059  0.0009  0.00081  0.00076  0.00068  0.00074  0.00059

TDS mg/L  500  125  32  1920  110  90  109  96  74.0  102  88.2  118  120  123  115  125

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 15

Parameter

Minimum Measured 
Baseline Chemistry 

at YP-T-1 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

Predicted Chemistry at YP-T-1 - Post-Closure Year 15

All values are for dissolved fraction unless otherwise noted



YP‐T‐1: Sugar Creek below West End Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.68  6.66  8.72  7.83  8.39  7.99  8.39  7.67  7.75  8.15  8.46  8.07  7.83  8.31  7.75

Alkalinity mg/L as CaCO3 >20  56.7  24.5  137.0  133  121  139  76.9  65.5  67.3  114  124  124  117  118  123

Ag mg/L  0.0032 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.011 <0.002  0.080  0.0051  0.0051  0.0021  0.021  0.021  0.0021  0.0021  0.011  0.011  0.0057  0.0057  0.0047

As mg/L  0.010  0.013  0.007  0.022  0.019  0.016  0.016  0.013  0.0085  0.0081  0.012  0.017  0.020  0.016  0.016  0.020

B mg/L  120  0.028 <0.02  0.050  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026

Ba mg/L  2.00  0.011  0.005  0.015  0.021  0.021  0.021  0.0107  0.0107  0.0107  0.022  0.022  0.022  0.020  0.020  0.022

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  16.3  7.8  21.8  35.8  33.7  29.5  22.2  18.1  18.9  26.6  34.2  35.6  32.3  33.2  36.5

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.33  0.49  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.48  0.46

Co mg/L - 0.00003 0.00002 0.00006  0.00008  0.00008  0.00008  3.1E-05  3.1E-05  3.1E-05  2.2E-05  2.2E-05  2.2E-05  4.0E-05  4.0E-05  1.7E-05

Cr mg/L  0.10  0.00020 <0.0002  0.00030  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026

Cu mg/L  0.0090  0.00046 <0.0001  0.00800  0.00018  0.00043  0.00036  0.00030  0.00031  0.00030  0.00024  0.00021  0.00012  0.00018  0.00024  0.00029

F mg/L  2.00  0.29 <0.2  0.40  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24

Fe mg/L  0.30  0.021 <0.01  0.040  0.017  0.028  0.017  0.074  0.017  0.017  0.017  0.017  0.017  0.017  0.017  0.017

Hg mg/L  1.2E-05  7.6E-06  1.6E-06  1.4E-05  4.8E-06  4.8E-06  3.7E-06  7.6E-06  6.9E-06  8.2E-06  6.6E-06  6.1E-06  5.7E-06  6.0E-06  5.6E-06  4.8E-06

K mg/L -  0.76  0.51  0.98  1.51  1.51  1.30  1.16  1.08  1.03  1.39  1.59  1.62  1.30  1.55  1.58

Mg mg/L -  3.05  1.20  4.69  12.1  10.9  9.2  6.14  5.20  5.56  8.74  11.3  12.0  10.0  10.5  12.6

Mn mg/L  0.050  0.002 <0.001  0.005  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015

Mo mg/L  0.60  0.00095  0.00035  0.00135  0.0016  0.0016  0.0016  0.00062  0.00062  0.00062  0.0014  0.0014  0.0014  0.0015  0.0015  0.0017

Na mg/L -  2.25  1.46  2.78  2.09  2.16  2.04  1.67  1.52  1.29  1.65  1.88  2.02  1.93  2.09  2.07

Ni mg/L  0.052  0.00025 <0.0002  0.00050  0.00068  0.00068  0.00068  0.00029  0.00029  0.00029  0.00036  0.00036  0.00036  0.00047  0.00047  0.00022

P mg/L -  0.035 <0.02  0.080  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038

Pb mg/L  0.0025 0.00002 <0.00002 0.00010  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

Sb mg/L  0.0052  0.0036  0.0013  0.0086  0.005  0.003  0.004  0.0025  0.0015  0.0014  0.0024  0.003  0.005  0.004  0.003  0.006

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.60  3.15  15.6  11.3  9.4  8.2  6.5  5.0  3.21  5.8  9.1  9.4  9.4  9.5  12.3

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002  0.0002  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00036  0.00036  0.00036  0.00019  0.00019  0.00019

Zn mg/L  0.12  0.00089 <0.0005  0.00760  0.00040  0.00054  0.0012  0.00059  0.00050  0.00059  0.0009  0.00081  0.00076  0.00068  0.00074  0.00059

TDS mg/L  500  125  32  1920  110  90  109  96  74.0  102  88.2  118  120  123  115  125

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 20

Minimum Measured 
Baseline Chemistry 

at YP-T-1 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

Parameter

All values are for dissolved fraction unless otherwise noted

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

Predicted Chemistry at YP-T-1 - Post-Closure Year 20



YP‐T‐1: Sugar Creek below West End Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.68  6.66  8.72  7.84  8.39  8.00  8.39  7.68  7.76  8.15  8.47  8.08  7.84  8.31  7.76

Alkalinity mg/L as CaCO3 >20  56.7  24.5  137.0  133  122  139  77.1  65.7  67.5  115  124  124  117  118  124

Ag mg/L  0.0032 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.011 <0.002  0.080  0.0051  0.0051  0.0022  0.021  0.021  0.0022  0.0022  0.011  0.011  0.0057  0.0057  0.0048

As mg/L  0.010  0.013  0.007  0.022  0.019  0.016  0.016  0.013  0.0085  0.0081  0.012  0.017  0.020  0.016  0.016  0.020

B mg/L  120  0.028 <0.02  0.050  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026

Ba mg/L  2.00  0.011  0.005  0.015  0.021  0.021  0.021  0.0105  0.0105  0.0105  0.021  0.021  0.021  0.020  0.020  0.022

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  16.3  7.8  21.8  35.9  33.8  29.5  22.2  18.2  18.9  26.7  34.3  35.7  32.4  33.3  36.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.32  0.49  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.48  0.46

Co mg/L - 0.00003 0.00002 0.00006  8.0E-05  8.0E-05  8.0E-05  3.1E-05  3.1E-05  3.1E-05  2.2E-05  2.2E-05  2.2E-05  4.0E-05  4.0E-05  1.7E-05

Cr mg/L  0.10  0.00020 <0.0002  0.00030  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026

Cu mg/L  0.0090  0.00046 <0.0001  0.00800  0.00018  0.00043  0.00036  0.00030  0.00031  0.00030  0.00024  0.00021  0.00012  0.00018  0.00024  0.00028

F mg/L  2.00  0.29 <0.2  0.40  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24

Fe mg/L  0.30  0.021 <0.01  0.040  0.017  0.028  0.017  0.074  0.017  0.017  0.017  0.017  0.017  0.017  0.017  0.017

Hg mg/L  1.2E-05  7.6E-06  1.6E-06  1.4E-05  4.8E-06  4.8E-06  3.7E-06  7.6E-06  7.0E-06  8.3E-06  6.6E-06  6.1E-06  5.7E-06  6.1E-06  5.7E-06  4.8E-06

K mg/L -  0.76  0.51  0.98  1.51  1.51  1.31  1.16  1.08  1.03  1.39  1.60  1.62  1.31  1.55  1.59

Mg mg/L -  3.05  1.20  4.69  12.2  11.0  9.3  6.17  5.22  5.59  8.78  11.4  12.0  10.0  10.6  12.7

Mn mg/L  0.050  0.002 <0.001  0.005  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015

Mo mg/L  0.60  0.00095  0.00035  0.00135  0.0016  0.0016  0.0016  0.00062  0.00062  0.00062  0.0014  0.0014  0.0014  0.0015  0.0015  0.0017

Na mg/L -  2.25  1.46  2.78  2.07  2.13  2.02  1.65  1.50  1.28  1.63  1.86  2.00  1.90  2.07  2.05

Ni mg/L  0.052  0.00025 <0.0002  0.00050  0.00068  0.00068  0.00068  0.00029  0.00029  0.00029  0.00036  0.00036  0.00036  0.00047  0.00047  0.00022

P mg/L -  0.035 <0.02  0.080  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038

Pb mg/L  0.0025 0.00002 <0.00002 0.00010  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

Sb mg/L  0.0052  0.0036  0.0013  0.0086  0.005  0.003  0.004  0.0025  0.0015  0.0014  0.0024  0.003  0.005  0.004  0.0032  0.006

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.60  3.15  15.6  11.2  9.4  8.1  6.4  4.9  3.19  5.7  9.1  9.4  9.3  9.4  12.2

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002  0.0002  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00036  0.00036  0.00036  0.00019  0.00019  0.00019

Zn mg/L  0.12  0.00089 <0.0005  0.00760  0.00040  0.00054  0.0012  0.00059  0.00050  0.00059  0.0009  0.00080  0.00076  0.00068  0.00073  0.00059

TDS mg/L  500  125  32  1920  110  90  109  96  74.1  103  88.3  118  120  123  115  125

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 30

Parameter

Minimum Measured 
Baseline Chemistry 

at YP-T-1 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

Units

All values are for dissolved fraction unless otherwise noted

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

Predicted Chemistry at YP-T-1 - Post-Closure Year 30



YP‐T‐1: Sugar Creek below West End Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.68  6.66  8.72  7.84  8.39  8.00  8.39  7.68  7.76  8.16  8.47  8.08  7.84  8.31  7.76

Alkalinity mg/L as CaCO3 >20  56.7  24.5  137.0  133  122  139  77.2  65.8  67.6  115  125  125  118  118  124

Ag mg/L  0.0032 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.011 <0.002  0.080  0.0051  0.0051  0.0022  0.021  0.021  0.0022  0.0022  0.011  0.011  0.0057  0.0057  0.0048

As mg/L  0.010  0.013  0.007  0.022  0.020  0.016  0.017  0.013  0.0086  0.0082  0.013  0.018  0.020  0.017  0.016  0.020

B mg/L  120  0.028 <0.02  0.050  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026

Ba mg/L  2.00  0.011  0.005  0.015  0.021  0.021  0.021  0.0105  0.0105  0.0105  0.021  0.021  0.021  0.020  0.020  0.022

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  16.3  7.8  21.8  35.9  33.8  29.6  22.2  18.2  18.9  26.7  34.3  35.7  32.4  33.3  36.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.32  0.49  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.48  0.46

Co mg/L - 0.00003 0.00002 0.00006  8.0E-05  8.0E-05  8.0E-05  3.1E-05  3.1E-05  3.1E-05  2.2E-05  2.2E-05  2.2E-05  4.0E-05  4.0E-05  1.7E-05

Cr mg/L  0.10  0.00020 <0.0002  0.00030  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026

Cu mg/L  0.0090  0.00046 <0.0001  0.00800  0.00018  0.00043  0.00036  0.00030  0.00031  0.00030  0.00024  0.00021  0.00012  0.00018  0.00024  0.00028

F mg/L  2.00  0.29 <0.2  0.40  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24

Fe mg/L  0.30  0.021 <0.01  0.040  0.017  0.028  0.017  0.074  0.017  0.017  0.017  0.017  0.017  0.017  0.017  0.017

Hg mg/L  1.2E-05  7.6E-06  1.6E-06  1.4E-05  5.0E-06  5.0E-06  3.8E-06  7.9E-06  7.2E-06  8.6E-06  6.9E-06  6.4E-06  5.9E-06  6.3E-06  5.9E-06  5.0E-06

K mg/L -  0.76  0.51  0.98  1.52  1.52  1.31  1.16  1.08  1.03  1.39  1.60  1.62  1.31  1.55  1.59

Mg mg/L -  3.05  1.20  4.69  12.2  11.0  9.3  6.18  5.23  5.60  8.79  11.4  12.1  10.0  10.6  12.7

Mn mg/L  0.050  0.002 <0.001  0.005  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015

Mo mg/L  0.60  0.00095  0.00035  0.00135  0.0016  0.0016  0.0016  0.00062  0.00062  0.00062  0.0014  0.0014  0.0014  0.0015  0.0015  0.0017

Na mg/L -  2.25  1.46  2.78  2.06  2.13  2.02  1.64  1.50  1.27  1.63  1.85  2.00  1.90  2.06  2.05

Ni mg/L  0.052  0.00025 <0.0002  0.00050  0.00068  0.00068  0.00068  0.00029  0.00029  0.00029  0.00036  0.00036  0.00036  0.00047  0.00047  0.00022

P mg/L -  0.035 <0.02  0.080  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038

Pb mg/L  0.0025 0.00002 <0.00002 0.00010  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

Sb mg/L  0.0052  0.0036  0.0013  0.0086  0.005  0.003  0.004  0.0025  0.0015  0.0014  0.0024  0.003  0.005  0.004  0.0032  0.006

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.60  3.15  15.6  11.2  9.4  8.1  6.4  4.9  3.19  5.7  9.1  9.4  9.3  9.5  12.2

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002  0.0002  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00036  0.00036  0.00036  0.00019  0.00019  0.00019

Zn mg/L  0.12  0.00089 <0.0005  0.00760  0.00040  0.00054  0.0012  0.00059  0.00050  0.00059  0.0009  0.00081  0.00077  0.00068  0.00074  0.00059

TDS mg/L  500  125  32  1920  110  90  109  96  74.1  103  88.4  118  120  124  115  125

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 50

Minimum Measured 
Baseline Chemistry 

at YP-T-1 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

Predicted Chemistry at YP-T-1 - Post-Closure Year 50

All values are for dissolved fraction unless otherwise noted

Parameter



YP‐T‐1: Sugar Creek below West End Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.68  6.66  8.72  7.84  8.39  8.00  8.39  7.68  7.76  8.15  8.47  8.07  7.84  8.31  7.76

Alkalinity mg/L as CaCO3 >20  56.7  24.5  137.0  133  122  139  77.1  65.7  67.5  115  124  124  117  118  124

Ag mg/L  0.0032 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.011 <0.002  0.080  0.0051  0.0051  0.0021  0.021  0.021  0.0021  0.0021  0.011  0.011  0.0056  0.0056  0.0047

As mg/L  0.010  0.013  0.007  0.022  0.020  0.016  0.017  0.013  0.0086  0.0083  0.013  0.018  0.020  0.017  0.016  0.020

B mg/L  120  0.028 <0.02  0.050  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026

Ba mg/L  2.00  0.011  0.005  0.015  0.021  0.021  0.021  0.0106  0.0106  0.0106  0.022  0.022  0.022  0.020  0.020  0.022

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  16.3  7.8  21.8  35.9  33.8  29.5  22.2  18.2  18.9  26.7  34.2  35.7  32.3  33.3  36.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.33  0.49  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.33  0.48  0.46

Co mg/L - 0.00003 0.00002 0.00006  8.0E-05  8.0E-05  8.0E-05  3.1E-05  3.1E-05  3.1E-05  2.2E-05  2.2E-05  2.2E-05  4.0E-05  4.0E-05  1.7E-05

Cr mg/L  0.10  0.00020 <0.0002  0.00030  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026

Cu mg/L  0.0090  0.00046 <0.0001  0.00800  0.00018  0.00043  0.00036  0.00030  0.00031  0.00030  0.00024  0.00021  0.00012  0.00018  0.00024  0.00029

F mg/L  2.00  0.29 <0.2  0.40  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24

Fe mg/L  0.30  0.021 <0.01  0.040  0.017  0.028  0.017  0.074  0.017  0.017  0.017  0.017  0.017  0.017  0.017  0.017

Hg mg/L  1.2E-05  7.6E-06  1.6E-06  1.4E-05  5.1E-06  5.1E-06  3.9E-06  8.1E-06  7.4E-06  8.8E-06  7.0E-06  6.5E-06  6.1E-06  6.5E-06  6.0E-06  5.1E-06

K mg/L -  0.76  0.51  0.98  1.52  1.52  1.31  1.16  1.08  1.03  1.39  1.60  1.62  1.31  1.55  1.59

Mg mg/L -  3.05  1.20  4.69  12.2  11.0  9.3  6.17  5.23  5.59  8.78  11.4  12.0  10.0  10.6  12.7

Mn mg/L  0.050  0.002 <0.001  0.005  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015

Mo mg/L  0.60  0.00095  0.00035  0.00135  0.0016  0.0016  0.0016  0.00062  0.00062  0.00062  0.0014  0.0014  0.0014  0.0015  0.0015  0.0017

Na mg/L -  2.25  1.46  2.78  2.08  2.14  2.03  1.65  1.51  1.28  1.64  1.86  2.01  1.91  2.08  2.06

Ni mg/L  0.052  0.00025 <0.0002  0.00050  0.00068  0.00068  0.00068  0.00029  0.00029  0.00029  0.00036  0.00036  0.00036  0.00047  0.00047  0.00022

P mg/L -  0.035 <0.02  0.080  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038

Pb mg/L  0.0025 0.00002 <0.00002 0.00010  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

Sb mg/L  0.0052  0.0036  0.0013  0.0086  0.005  0.003  0.004  0.0025  0.0015  0.0014  0.0024  0.003  0.005  0.004  0.003  0.006

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.60  3.15  15.6  11.2  9.4  8.2  6.5  5.0  3.20  5.7  9.1  9.4  9.4  9.5  12.3

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002  0.0002  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00036  0.00036  0.00036  0.00019  0.00019  0.00019

Zn mg/L  0.12  0.00089 <0.0005  0.00760  0.00041  0.00055  0.0012  0.00060  0.00050  0.00060  0.0009  0.00082  0.00077  0.00069  0.00075  0.00060

TDS mg/L  500  125  32  1920  110  90  109  96  74.1  103  88.4  118  120  124  115  125

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 75

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

Predicted Chemistry at YP-T-1 - Post-Closure Year 75
Parameter

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-1 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

1 (HDR, 2017)



YP‐T‐1: Sugar Creek below West End Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.68  6.66  8.72  7.84  8.39  7.99  8.39  7.68  7.76  8.15  8.47  8.07  7.84  8.31  7.76

Alkalinity mg/L as CaCO3 >20  56.7  24.5  137.0  133  122  139  77.1  65.7  67.4  115  124  124  117  118  123

Ag mg/L  0.0032 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.011 <0.002  0.080  0.0051  0.0051  0.0022  0.021  0.021  0.0022  0.0022  0.011  0.011  0.0057  0.0057  0.0048

As mg/L  0.010  0.013  0.007  0.022  0.019  0.016  0.016  0.013  0.0085  0.0081  0.012  0.017  0.020  0.016  0.016  0.020

B mg/L  120  0.028 <0.02  0.050  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026

Ba mg/L  2.00  0.011  0.005  0.015  0.021  0.021  0.021  0.0106  0.0106  0.0106  0.022  0.022  0.022  0.020  0.020  0.022

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  16.3  7.8  21.8  35.9  33.8  29.5  22.2  18.2  18.9  26.7  34.2  35.7  32.3  33.3  36.6

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.38 <0.2  0.40  0.32  0.49  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.32  0.48  0.46

Co mg/L - 0.00003 0.00002 0.00006  8.0E-05  8.0E-05  8.0E-05  3.1E-05  3.1E-05  3.1E-05  2.2E-05  2.2E-05  2.2E-05  4.0E-05  4.0E-05  1.7E-05

Cr mg/L  0.10  0.00020 <0.0002  0.00030  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026  0.00026

Cu mg/L  0.0090  0.00046 <0.0001  0.00800  0.00018  0.00043  0.00036  0.00030  0.00031  0.00030  0.00024  0.00021  0.00012  0.00018  0.00024  0.00028

F mg/L  2.00  0.29 <0.2  0.40  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24  0.24

Fe mg/L  0.30  0.021 <0.01  0.040  0.017  0.028  0.017  0.074  0.017  0.017  0.017  0.017  0.017  0.017  0.017  0.017

Hg mg/L  1.2E-05  7.6E-06  1.6E-06  1.4E-05  4.8E-06  4.8E-06  3.7E-06  7.6E-06  6.9E-06  8.2E-06  6.6E-06  6.1E-06  5.7E-06  6.1E-06  5.7E-06  4.8E-06

K mg/L -  0.76  0.51  0.98  1.51  1.51  1.31  1.16  1.08  1.03  1.39  1.60  1.62  1.31  1.55  1.59

Mg mg/L -  3.05  1.20  4.69  12.2  10.9  9.3  6.16  5.22  5.58  8.77  11.4  12.0  10.0  10.6  12.7

Mn mg/L  0.050  0.002 <0.001  0.005  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015  0.0015

Mo mg/L  0.60  0.00095  0.00035  0.00135  0.0016  0.0016  0.0016  0.00062  0.00062  0.00062  0.0014  0.0014  0.0014  0.0015  0.0015  0.0017

Na mg/L -  2.25  1.46  2.78  2.08  2.14  2.03  1.66  1.51  1.28  1.64  1.87  2.01  1.91  2.08  2.06

Ni mg/L  0.052  0.00025 <0.0002  0.00050  0.00068  0.00068  0.00068  0.00029  0.00029  0.00029  0.00036  0.00036  0.00036  0.00047  0.00047  0.00022

P mg/L -  0.035 <0.02  0.080  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038  0.038

Pb mg/L  0.0025 0.00002 <0.00002 0.00010  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

Sb mg/L  0.0052  0.0036  0.0013  0.0086  0.005  0.003  0.004  0.0025  0.0015  0.0014  0.0024  0.003  0.005  0.004  0.003  0.006

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.60  3.15  15.6  11.2  9.4  8.2  6.5  5.0  3.20  5.7  9.1  9.4  9.4  9.5  12.3

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002  0.0002  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00036  0.00036  0.00036  0.00019  0.00019  0.00019

Zn mg/L  0.12  0.00089 <0.0005  0.00760  0.00040  0.00054  0.0012  0.00059  0.00050  0.00059  0.0009  0.00080  0.00076  0.00068  0.00074  0.00059

TDS mg/L  500  125  32  1920  110  90  109  96  74.1  103  88.3  118  120  123  115  125

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16  0.16

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 100

Predicted Chemistry at YP-T-1 - Post-Closure Year 100
Parameter

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 

at YP-T-1 (HDR, 
2017)

Maximum 
Measured Baseline 
Chemistry at YP-T-

1 (HDR, 2017)

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-T-

1 (HDR, 2017)



YP‐SR‐4: EFSFSR before confluence with Sugar Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.50  6.65  8.51  7.49  7.78  8.07  7.78  7.05  7.12  7.41  7.71  7.63  7.41  7.63  7.41

Alkalinity mg/L as CaCO3 >20  42.8  22.1  83.0  56.3  53.4  71.6  37.4  27.3  26.2  42.9  52.7  54.5  50.2  51.6  52.3

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.012  0.003  0.028  0.0079  0.0079  0.016  0.012  0.012  0.0096  0.0070  0.0036  0.0036  0.0038  0.0038  0.0029

As mg/L  0.010  0.061  0.021  0.105  0.060  0.062  0.059  0.047  0.027  0.020  0.045  0.078  0.074  0.052  0.058  0.060

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.0107  0.0057  0.0133  0.012  0.012  0.012  0.0067  0.0067  0.0067  0.012  0.012  0.012  0.011  0.011  0.011

Be mg/L  0.0040 <0.00002 <0.00002 0.00003  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  12.6  5.90  16.1  13.9  13.9  14.3  10.7  6.48  6.13  9.95  13.4  13.9  12.7  12.4  13.6

Cd mg/L  0.00025 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.66 <0.2  1.05  0.47  0.47  0.43  0.32  0.10  0.052  0.13  0.29  0.36  0.44  0.44  0.42

Co mg/L - 0.00011 0.00005 0.00021  0.00010  0.00010  0.00010  3.7E-05  3.7E-05  3.7E-05  5.7E-05  5.7E-05  5.7E-05  7.2E-05  7.2E-05  6.7E-05

Cr mg/L  0.10  0.00022  0.00020  0.00040  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00025  0.00010  0.00050  0.00023  0.00026  0.00023  0.00035  0.00024  0.00023  0.00015  0.00015  0.00011  0.00019  0.00015  0.00017

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.057 <0.02  0.099  0.056  0.073  0.061  0.050  0.018  0.015  0.038  0.047  0.034  0.051  0.065  0.065

Hg mg/L  1.2E-05  2.4E-06  1.3E-06  4.5E-06  1.1E-06  1.7E-06  1.4E-06  2.4E-06  2.7E-06  2.0E-06  1.8E-06  1.4E-06  1.4E-06  2.0E-06  1.6E-06  1.5E-06

K mg/L -  0.88  0.52  1.11  0.89  0.93  0.94  0.91  0.64  0.52  0.72  0.89  0.94  0.84  0.88  0.87

Mg mg/L -  2.86  1.26  3.96  3.16  3.22  3.24  2.38  1.38  1.23  2.13  2.99  3.22  2.70  2.80  3.01

Mn mg/L  0.050  0.020  0.006  0.051  0.016  0.016  0.020  0.027  0.0043  0.0051  0.012  0.0073  0.0073  0.014  0.014  0.010

Mo mg/L  0.60  0.00082  0.00052  0.00106  0.0011  0.0011  0.0011  0.00073  0.00073  0.00073  0.0012  0.0012  0.0012  0.0010  0.0010  0.0012

Na mg/L -  2.29  1.37  2.90  2.75  2.75  2.77  2.22  1.72  1.50  2.14  2.57  2.59  2.41  2.61  2.67

Ni mg/L  0.052  0.00023 <0.0002  0.00041  0.00023  0.00023  0.00023  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019  0.00016  0.00016  0.00033

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.031  0.010  0.062  0.032  0.041  0.039  0.051  0.024  0.012  0.018  0.031  0.028  0.026  0.030  0.039

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.74  3.04  14.7  11.9  11.9  13.7  11.3  4.60  3.11  5.25  7.91  8.94  8.75  9.14  11.8

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00015  0.00015  0.00015  0.00023  0.00023  0.00023  0.00025  0.00025  0.00025  0.00015  0.00015  0.00012

Zn mg/L  0.12  0.00071 <0.0005  0.00150  0.00050  0.00053  0.00080  0.00067  0.00033  0.00030  0.00017  0.00021  0.00025  0.00050  0.00035  0.00052

TDS mg/L  500  66.0  35.5  142  53.7  53.7  68.3  57.0  35.8  41.0  43.3  61.2  61.2  89.0  55.1  64.5

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.044  0.044  0.044  0.044  0.044  0.044  0.044  0.044  0.044  0.044  0.044  0.044

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 1

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

Predicted Chemistry at YP-SR-4 - Operational Year 1

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 
at YP-SR-4 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)



YP‐SR‐4: EFSFSR before confluence with Sugar Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.50  6.65  8.51  7.48  7.77  8.07  7.77  7.04  7.11  7.41  7.70  7.63  7.41  7.63  7.41

Alkalinity mg/L as CaCO3 >20  42.8  22.1  83.0  58.5  55.4  74.3  38.8  28.3  27.2  44.5  54.7  56.6  52.0  53.6  54.3

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.012  0.003  0.028  0.0075  0.0075  0.016  0.011  0.012  0.0092  0.0067  0.0034  0.0034  0.0036  0.0036  0.0028

As mg/L  0.010  0.061  0.021  0.105  0.063  0.065  0.061  0.049  0.028  0.020  0.047  0.081  0.077  0.054  0.061  0.062

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.0107  0.0057  0.0133  0.013  0.013  0.013  0.0073  0.0073  0.0073  0.013  0.013  0.013  0.012  0.012  0.012

Be mg/L  0.0040 <0.00002 <0.00002 0.00003  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  12.6  5.90  16.1  14.5  14.6  14.9  11.2  6.77  6.40  10.4  14.0  14.5  13.3  13.0  14.2

Cd mg/L  0.00025 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.66 <0.2  1.05  0.54  0.54  0.50  0.36  0.12  0.060  0.15  0.34  0.41  0.51  0.50  0.49

Co mg/L - 0.00011 0.00005 0.00021  0.00012  0.00012  0.00012  4.4E-05  4.4E-05  4.4E-05  6.9E-05  6.9E-05  6.9E-05  8.6E-05  8.6E-05  8.0E-05

Cr mg/L  0.10  0.00022  0.00020  0.00040  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00025  0.00010  0.00050  0.00025  0.00028  0.00025  0.00037  0.00026  0.00025  0.00016  0.00016  0.00012  0.00021  0.00016  0.00018

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.057 <0.02  0.099  0.063  0.082  0.068  0.056  0.020  0.016  0.043  0.052  0.038  0.057  0.072  0.073

Hg mg/L  1.2E-05  2.4E-06  1.3E-06  4.5E-06  1.0E-06  1.6E-06  1.4E-06  2.3E-06  2.6E-06  1.9E-06  1.7E-06  1.3E-06  1.3E-06  1.9E-06  1.6E-06  1.5E-06

K mg/L -  0.88  0.52  1.11  0.93  0.97  0.98  0.95  0.67  0.54  0.75  0.94  0.98  0.88  0.92  0.91

Mg mg/L -  2.86  1.26  3.96  3.38  3.44  3.46  2.54  1.47  1.31  2.27  3.19  3.44  2.89  2.99  3.21

Mn mg/L  0.050  0.020  0.006  0.051  0.019  0.019  0.023  0.032  0.0050  0.0060  0.014  0.0086  0.0086  0.017  0.017  0.012

Mo mg/L  0.60  0.00082  0.00052  0.00106  0.0012  0.0012  0.0012  0.00080  0.00080  0.00080  0.0013  0.0013  0.0013  0.0011  0.0011  0.0013

Na mg/L -  2.29  1.37  2.90  3.05  3.05  3.08  2.46  1.91  1.67  2.37  2.86  2.88  2.68  2.90  2.97

Ni mg/L  0.052  0.00023 <0.0002  0.00041  0.00033  0.00033  0.00033  0.00027  0.00027  0.00027  0.00026  0.00026  0.00026  0.00022  0.00022  0.00046

P mg/L -  0.035 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.031  0.010  0.062  0.033  0.042  0.040  0.052  0.025  0.012  0.018  0.032  0.029  0.027  0.031  0.040

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.74  3.04  14.7  13.1  13.1  15.1  12.5  5.09  3.44  5.80  8.74  9.89  9.67  10.1  13.0

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00015  0.00015  0.00015  0.00023  0.00023  0.00023  0.00025  0.00025  0.00025  0.00015  0.00015  0.00013

Zn mg/L  0.12  0.00071 <0.0005  0.00150  0.00062  0.00065  0.00099  0.00082  0.00040  0.00037  0.00021  0.00025  0.00031  0.00062  0.00043  0.00064

TDS mg/L  500  66.0  35.5  142  56.3  56.3  71.6  59.7  37.5  42.9  45.4  64.2  64.2  93.3  57.8  67.6

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.048  0.048  0.048  0.048  0.048  0.048  0.048  0.048  0.048  0.048  0.048  0.048

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 2

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

Predicted Chemistry at YP-SR-4 - Operational Year 2

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 
at YP-SR-4 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)



YP‐SR‐4: EFSFSR before confluence with Sugar Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.50  6.65  8.51  7.48  7.78  8.07  7.78  7.04  7.12  7.41  7.70  7.63  7.41  7.63  7.41

Alkalinity mg/L as CaCO3 >20  42.8  22.1  83.0  56.8  53.9  72.3  37.8  27.5  26.4  43.3  53.2  55.0  50.6  52.1  52.8

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.012  0.003  0.028  0.0077  0.0077  0.016  0.012  0.012  0.0095  0.0069  0.0035  0.0035  0.0037  0.0037  0.0029

As mg/L  0.010  0.061  0.021  0.105  0.061  0.063  0.059  0.047  0.027  0.020  0.046  0.079  0.075  0.053  0.059  0.061

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.0107  0.0057  0.0133  0.012  0.012  0.012  0.0068  0.0068  0.0068  0.012  0.012  0.012  0.011  0.011  0.012

Be mg/L  0.0040 <0.00002 <0.00002 0.00003  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  12.6  5.90  16.1  14.0  14.1  14.5  10.9  6.56  6.20  10.1  13.6  14.0  12.9  12.6  13.7

Cd mg/L  0.00025 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.66 <0.2  1.05  0.49  0.49  0.45  0.33  0.11  0.054  0.13  0.30  0.37  0.45  0.45  0.44

Co mg/L - 0.00011 0.00005 0.00021  0.00011  0.00011  0.00011  3.9E-05  3.9E-05  3.9E-05  6.0E-05  6.0E-05  6.0E-05  7.6E-05  7.6E-05  7.0E-05

Cr mg/L  0.10  0.00022  0.00020  0.00040  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00025  0.00010  0.00050  0.00024  0.00027  0.00024  0.00035  0.00024  0.00024  0.00016  0.00015  0.00012  0.00020  0.00015  0.00017

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.057 <0.02  0.099  0.059  0.076  0.063  0.052  0.019  0.015  0.039  0.048  0.035  0.053  0.067  0.067

Hg mg/L  1.2E-05  2.4E-06  1.3E-06  4.5E-06  1.1E-06  1.6E-06  1.4E-06  2.3E-06  2.7E-06  2.0E-06  1.7E-06  1.3E-06  1.4E-06  2.0E-06  1.6E-06  1.5E-06

K mg/L -  0.88  0.52  1.11  0.90  0.94  0.95  0.92  0.65  0.52  0.73  0.91  0.95  0.85  0.89  0.88

Mg mg/L -  2.86  1.26  3.96  3.22  3.27  3.29  2.42  1.40  1.25  2.16  3.04  3.27  2.75  2.85  3.06

Mn mg/L  0.050  0.020  0.006  0.051  0.017  0.017  0.021  0.028  0.0045  0.0053  0.012  0.0076  0.0076  0.015  0.015  0.011

Mo mg/L  0.60  0.00082  0.00052  0.00106  0.0011  0.0011  0.0011  0.00075  0.00075  0.00075  0.0012  0.0012  0.0012  0.0011  0.0011  0.0012

Na mg/L -  2.29  1.37  2.90  2.81  2.81  2.83  2.27  1.76  1.54  2.18  2.63  2.65  2.47  2.67  2.73

Ni mg/L  0.052  0.00023 <0.0002  0.00041  0.00025  0.00025  0.00025  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00017  0.00017  0.00035

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.031  0.010  0.062  0.032  0.041  0.039  0.051  0.024  0.012  0.018  0.031  0.028  0.027  0.031  0.039

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.74  3.04  14.7  12.2  12.2  14.1  11.6  4.74  3.20  5.40  8.14  9.20  9.00  9.40  12.1

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00015  0.00015  0.00015  0.00023  0.00023  0.00023  0.00025  0.00025  0.00025  0.00015  0.00015  0.00012

Zn mg/L  0.12  0.00071 <0.0005  0.00150  0.00052  0.00055  0.00083  0.00069  0.00034  0.00031  0.00017  0.00021  0.00026  0.00052  0.00036  0.00054

TDS mg/L  500  66.0  35.5  142  54.3  54.3  69.1  57.6  36.2  41.4  43.8  61.9  61.9  90.0  55.7  65.3

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.045  0.045  0.045  0.045  0.045  0.045  0.045  0.045  0.045  0.045  0.045  0.045

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 3

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

Predicted Chemistry at YP-SR-4 - Operational Year 3 
Parameter

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 
at YP-SR-4 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)



Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.50  6.65  8.51  7.48  7.78  8.07  7.78  7.04  7.12  7.41  7.70  7.63  7.41  7.63  7.41

Alkalinity mg/L as CaCO3 >20  42.8  22.1  83.0  57.1  54.1  72.6  37.9  27.6  26.5  43.5  53.4  55.2  50.8  52.3  53.0

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.012  0.003  0.028  0.0077  0.0077  0.016  0.012  0.012  0.0094  0.0068  0.0035  0.0035  0.0037  0.0037  0.0028

As mg/L  0.010  0.061  0.021  0.105  0.061  0.063  0.059  0.047  0.027  0.020  0.046  0.079  0.075  0.053  0.059  0.061

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.0107  0.0057  0.0133  0.012  0.012  0.012  0.0069  0.0069  0.0069  0.012  0.012  0.012  0.011  0.011  0.012

Be mg/L  0.0040 <0.00002 <0.00002 0.00003  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  12.6  5.90  16.1  14.1  14.2  14.5  10.9  6.59  6.23  10.1  13.6  14.1  12.9  12.6  13.8

Cd mg/L  0.00025 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.66 <0.2  1.05  0.49  0.49  0.45  0.33  0.11  0.055  0.13  0.31  0.38  0.46  0.46  0.44

Co mg/L - 0.00011 0.00005 0.00021  0.00011  0.00011  0.00011  4.0E-05  4.0E-05  4.0E-05  6.2E-05  6.2E-05  6.2E-05  7.7E-05  7.7E-05  7.2E-05

Cr mg/L  0.10  0.00022  0.00020  0.00040  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00025  0.00010  0.00050  0.00024  0.00027  0.00024  0.00036  0.00025  0.00024  0.00016  0.00016  0.00012  0.00020  0.00016  0.00017

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.057 <0.02  0.099  0.059  0.077  0.064  0.053  0.019  0.015  0.040  0.049  0.035  0.054  0.068  0.068

Hg mg/L  1.2E-05  2.4E-06  1.3E-06  4.5E-06  1.1E-06  1.6E-06  1.4E-06  2.3E-06  2.7E-06  2.0E-06  1.7E-06  1.3E-06  1.4E-06  2.0E-06  1.6E-06  1.5E-06

K mg/L -  0.88  0.52  1.11  0.90  0.95  0.95  0.93  0.65  0.53  0.73  0.91  0.95  0.85  0.90  0.88

Mg mg/L -  2.86  1.26  3.96  3.24  3.30  3.32  2.44  1.41  1.26  2.18  3.06  3.30  2.77  2.87  3.08

Mn mg/L  0.050  0.020  0.006  0.051  0.017  0.017  0.021  0.029  0.0045  0.0054  0.012  0.0077  0.0077  0.015  0.015  0.011

Mo mg/L  0.60  0.00082  0.00052  0.00106  0.0011  0.0011  0.0011  0.00076  0.00076  0.00076  0.0013  0.0013  0.0013  0.0011  0.0011  0.0012

Na mg/L -  2.29  1.37  2.90  2.85  2.85  2.87  2.30  1.78  1.56  2.22  2.67  2.69  2.50  2.71  2.77

Ni mg/L  0.052  0.00023 <0.0002  0.00041  0.00026  0.00026  0.00026  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00018  0.00018  0.00037

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.031  0.010  0.062  0.033  0.041  0.039  0.051  0.024  0.012  0.018  0.031  0.028  0.027  0.031  0.039

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.74  3.04  14.7  12.4  12.4  14.3  11.8  4.80  3.24  5.47  8.24  9.33  9.12  9.53  12.3

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00015  0.00015  0.00015  0.00023  0.00023  0.00023  0.00025  0.00025  0.00025  0.00015  0.00015  0.00012

Zn mg/L  0.12  0.00071 <0.0005  0.00150  0.00053  0.00056  0.00085  0.00071  0.00035  0.00032  0.00018  0.00022  0.00027  0.00053  0.00037  0.00056

TDS mg/L  500  66.0  35.5  142  54.6  54.6  69.5  58.0  36.4  41.7  44.1  62.3  62.3  90.5  56.0  65.6

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 4

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

Predicted Chemistry at YP-SR-4 - Operational Year 4 

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 
at YP-SR-4 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)



YP‐SR‐4: EFSFSR before confluence with Sugar Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.50  6.65  8.51  7.48  7.78  8.07  7.78  7.04  7.12  7.41  7.70  7.63  7.41  7.63  7.41

Alkalinity mg/L as CaCO3 >20  42.8  22.1  83.0  56.8  53.9  72.2  37.7  27.5  26.4  43.2  53.1  55.0  50.6  52.0  52.8

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.012  0.003  0.028  0.0077  0.0077  0.016  0.012  0.012  0.0095  0.0069  0.0035  0.0035  0.0037  0.0037  0.0029

As mg/L  0.010  0.061  0.021  0.105  0.060  0.061  0.058  0.046  0.027  0.019  0.045  0.077  0.073  0.052  0.058  0.059

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.0107  0.0057  0.0133  0.012  0.012  0.012  0.0068  0.0068  0.0068  0.012  0.012  0.012  0.011  0.011  0.012

Be mg/L  0.0040 <0.00002 <0.00002 0.00003  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  12.6  5.90  16.1  14.0  14.1  14.4  10.9  6.55  6.19  10.0  13.5  14.0  12.8  12.6  13.7

Cd mg/L  0.00025 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.66 <0.2  1.05  0.48  0.48  0.44  0.32  0.11  0.053  0.13  0.30  0.37  0.45  0.45  0.43

Co mg/L - 0.00011 0.00005 0.00021  0.00011  0.00011  0.00011  3.9E-05  3.9E-05  3.9E-05  6.0E-05  6.0E-05  6.0E-05  7.5E-05  7.5E-05  7.0E-05

Cr mg/L  0.10  0.00022  0.00020  0.00040  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00025  0.00010  0.00050  0.00024  0.00027  0.00024  0.00035  0.00024  0.00024  0.00016  0.00015  0.00012  0.00020  0.00015  0.00017

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.057 <0.02  0.099  0.055  0.071  0.059  0.049  0.018  0.014  0.037  0.045  0.033  0.050  0.063  0.063

Hg mg/L  1.2E-05  2.4E-06  1.3E-06  4.5E-06  1.1E-06  1.6E-06  1.4E-06  2.3E-06  2.7E-06  2.0E-06  1.7E-06  1.3E-06  1.4E-06  2.0E-06  1.6E-06  1.5E-06

K mg/L -  0.88  0.52  1.11  0.90  0.94  0.95  0.92  0.65  0.53  0.73  0.91  0.95  0.85  0.89  0.88

Mg mg/L -  2.86  1.26  3.96  3.21  3.27  3.28  2.41  1.40  1.24  2.16  3.03  3.27  2.74  2.84  3.05

Mn mg/L  0.050  0.020  0.006  0.051  0.016  0.016  0.020  0.028  0.0044  0.0052  0.012  0.0075  0.0075  0.015  0.015  0.011

Mo mg/L  0.60  0.00082  0.00052  0.00106  0.0011  0.0011  0.0011  0.00075  0.00075  0.00075  0.0012  0.0012  0.0012  0.0011  0.0011  0.0012

Na mg/L -  2.29  1.37  2.90  2.82  2.82  2.84  2.27  1.76  1.54  2.19  2.63  2.65  2.47  2.67  2.74

Ni mg/L  0.052  0.00023 <0.0002  0.00041  0.00025  0.00025  0.00025  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00017  0.00017  0.00035

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.031  0.010  0.062  0.032  0.041  0.039  0.051  0.024  0.012  0.018  0.031  0.028  0.026  0.031  0.039

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.74  3.04  14.7  12.2  12.2  14.0  11.6  4.72  3.19  5.39  8.12  9.18  8.98  9.38  12.1

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00015  0.00015  0.00015  0.00023  0.00023  0.00023  0.00025  0.00025  0.00025  0.00015  0.00015  0.00012

Zn mg/L  0.12  0.00071 <0.0005  0.00150  0.00052  0.00054  0.00083  0.00069  0.00034  0.00031  0.00017  0.00021  0.00026  0.00052  0.00036  0.00054

TDS mg/L  500  66.0  35.5  142  54.2  54.2  69.0  57.6  36.2  41.4  43.8  61.9  61.9  89.9  55.7  65.2

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.045  0.045  0.045  0.045  0.045  0.045  0.045  0.045  0.045  0.045  0.045  0.045

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 5

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

Predicted Chemistry at YP-SR-4 - Operational Year 5
Parameter

Maximum 
Measured Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 
at YP-SR-4 (HDR, 

2017)



YP‐SR‐4: EFSFSR before confluence with Sugar Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.50  6.65  8.51  7.48  7.78  8.07  7.78  7.04  7.12  7.41  7.70  7.63  7.41  7.63  7.41

Alkalinity mg/L as CaCO3 >20  42.8  22.1  83.0  56.6  53.7  71.9  37.6  27.4  26.3  43.1  52.9  54.7  50.4  51.8  52.6

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.012  0.003  0.028  0.0078  0.0078  0.016  0.012  0.012  0.0095  0.0069  0.0035  0.0035  0.0037  0.0037  0.0029

As mg/L  0.010  0.061  0.021  0.105  0.059  0.061  0.058  0.046  0.027  0.019  0.045  0.077  0.073  0.052  0.058  0.059

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.0107  0.0057  0.0133  0.012  0.012  0.012  0.0067  0.0067  0.0067  0.012  0.012  0.012  0.011  0.011  0.011

Be mg/L  0.0040 <0.00002 <0.00002 0.00003  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  12.6  5.90  16.1  13.9  14.0  14.4  10.8  6.52  6.17  10.0  13.5  13.9  12.8  12.5  13.7

Cd mg/L  0.00025 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.66 <0.2  1.05  0.47  0.47  0.43  0.32  0.10  0.052  0.13  0.29  0.36  0.44  0.44  0.42

Co mg/L - 0.00011 0.00005 0.00021  0.00010  0.00010  0.00010  3.8E-05  3.8E-05  3.8E-05  5.9E-05  5.9E-05  5.9E-05  7.4E-05  7.4E-05  6.9E-05

Cr mg/L  0.10  0.00022  0.00020  0.00040  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00025  0.00010  0.00050  0.00024  0.00027  0.00024  0.00035  0.00024  0.00024  0.00016  0.00015  0.00012  0.00020  0.00015  0.00017

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.057 <0.02  0.099  0.055  0.071  0.059  0.048  0.017  0.014  0.037  0.045  0.033  0.050  0.063  0.063

Hg mg/L  1.2E-05  2.4E-06  1.3E-06  4.5E-06  1.1E-06  1.6E-06  1.4E-06  2.3E-06  2.7E-06  2.0E-06  1.7E-06  1.3E-06  1.4E-06  2.0E-06  1.6E-06  1.5E-06

K mg/L -  0.88  0.52  1.11  0.90  0.94  0.95  0.92  0.65  0.52  0.72  0.90  0.95  0.85  0.89  0.87

Mg mg/L -  2.86  1.26  3.96  3.19  3.24  3.26  2.39  1.39  1.24  2.14  3.01  3.24  2.72  2.82  3.03

Mn mg/L  0.050  0.020  0.006  0.051  0.016  0.016  0.020  0.027  0.0043  0.0051  0.012  0.0073  0.0073  0.014  0.014  0.010

Mo mg/L  0.60  0.00082  0.00052  0.00106  0.0011  0.0011  0.0011  0.00075  0.00075  0.00075  0.0012  0.0012  0.0012  0.0011  0.0011  0.0012

Na mg/L -  2.29  1.37  2.90  2.77  2.77  2.79  2.23  1.74  1.52  2.15  2.59  2.61  2.43  2.63  2.69

Ni mg/L  0.052  0.00023 <0.0002  0.00041  0.00023  0.00023  0.00023  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019  0.00016  0.00016  0.00033

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.031  0.010  0.062  0.032  0.041  0.039  0.051  0.024  0.012  0.018  0.031  0.028  0.026  0.031  0.039

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.74  3.04  14.7  12.0  12.0  13.9  11.5  4.67  3.16  5.33  8.03  9.09  8.89  9.28  12.0

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00015  0.00015  0.00015  0.00023  0.00023  0.00023  0.00025  0.00025  0.00025  0.00015  0.00015  0.00012

Zn mg/L  0.12  0.00071 <0.0005  0.00150  0.00050  0.00052  0.00080  0.00066  0.00033  0.00030  0.00017  0.00021  0.00025  0.00050  0.00035  0.00052

TDS mg/L  500  66.0  35.5  142  54.0  54.0  68.6  57.3  36.0  41.2  43.6  61.5  61.5  89.5  55.4  64.9

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.045  0.045  0.045  0.045  0.045  0.045  0.045  0.045  0.045  0.045  0.045  0.045

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 6

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

Predicted Chemistry at YP-SR-4 - Operational Year 6 
Minimum Measured 
Baseline Chemistry 
at YP-SR-4 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐4: EFSFSR before confluence with Sugar Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.50  6.65  8.51  7.49  7.78  8.07  7.78  7.05  7.12  7.41  7.71  7.63  7.41  7.63  7.41

Alkalinity mg/L as CaCO3 >20  42.8  22.1  83.0  56.8  53.9  72.2  37.8  27.5  26.4  43.3  53.2  55.0  50.6  52.1  52.8

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.012  0.003  0.028  0.0076  0.0076  0.016  0.012  0.012  0.0093  0.0068  0.0035  0.0035  0.0037  0.0037  0.0028

As mg/L  0.010  0.061  0.021  0.105  0.057  0.059  0.056  0.045  0.026  0.019  0.043  0.075  0.070  0.050  0.056  0.057

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.0107  0.0057  0.0133  0.012  0.012  0.012  0.0069  0.0069  0.0069  0.012  0.012  0.012  0.011  0.011  0.012

Be mg/L  0.0040 <0.00002 <0.00002 0.00003  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  12.6  5.90  16.1  14.0  14.0  14.4  10.8  6.53  6.17  10.0  13.5  14.0  12.8  12.5  13.7

Cd mg/L  0.00025 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.66 <0.2  1.05  0.42  0.42  0.39  0.28  0.093  0.047  0.11  0.26  0.32  0.39  0.39  0.38

Co mg/L - 0.00011 0.00005 0.00021  0.00010  0.00010  0.00010  3.7E-05  3.7E-05  3.7E-05  5.7E-05  5.7E-05  5.7E-05  7.2E-05  7.2E-05  6.7E-05

Cr mg/L  0.10  0.00022  0.00020  0.00040  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00025  0.00010  0.00050  0.00024  0.00027  0.00024  0.00035  0.00024  0.00024  0.00016  0.00016  0.00012  0.00020  0.00016  0.00017

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.057 <0.02  0.099  0.048  0.062  0.052  0.043  0.015  0.012  0.032  0.040  0.029  0.044  0.055  0.055

Hg mg/L  1.2E-05  2.4E-06  1.3E-06  4.5E-06  1.1E-06  1.6E-06  1.4E-06  2.3E-06  2.7E-06  2.0E-06  1.7E-06  1.3E-06  1.4E-06  2.0E-06  1.6E-06  1.5E-06

K mg/L -  0.88  0.52  1.11  0.90  0.94  0.95  0.92  0.65  0.52  0.72  0.90  0.95  0.85  0.89  0.87

Mg mg/L -  2.86  1.26  3.96  3.21  3.27  3.29  2.41  1.40  1.25  2.16  3.04  3.27  2.75  2.84  3.06

Mn mg/L  0.050  0.020  0.006  0.051  0.015  0.015  0.018  0.025  0.0040  0.0047  0.011  0.0068  0.0068  0.013  0.013  0.0096

Mo mg/L  0.60  0.00082  0.00052  0.00106  0.0011  0.0011  0.0011  0.00075  0.00075  0.00075  0.0012  0.0012  0.0012  0.0011  0.0011  0.0012

Na mg/L -  2.29  1.37  2.90  2.78  2.78  2.80  2.24  1.74  1.52  2.16  2.60  2.62  2.44  2.64  2.70

Ni mg/L  0.052  0.00023 <0.0002  0.00041  0.00024  0.00024  0.00024  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019  0.00016  0.00016  0.00033

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.031  0.010  0.062  0.032  0.041  0.039  0.051  0.024  0.012  0.018  0.031  0.028  0.026  0.030  0.039

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.74  3.04  14.7  12.0  12.0  13.8  11.4  4.66  3.15  5.31  8.00  9.05  8.86  9.25  11.9

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00015  0.00015  0.00015  0.00023  0.00023  0.00023  0.00025  0.00025  0.00025  0.00015  0.00015  0.00012

Zn mg/L  0.12  0.00071 <0.0005  0.00150  0.00051  0.00054  0.00082  0.00069  0.00034  0.00031  0.00017  0.00021  0.00026  0.00051  0.00036  0.00054

TDS mg/L  500  66.0  35.5  142  54.0  54.0  68.7  57.3  36.0  41.2  43.6  61.6  61.6  89.6  55.4  64.9

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 7

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

Predicted Chemistry at YP-SR-4 - Operational Year 7
Parameter

Minimum Measured 
Baseline Chemistry 
at YP-SR-4 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐4: EFSFSR before confluence with Sugar Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.50  6.65  8.51  7.49  7.78  8.07  7.78  7.04  7.12  7.41  7.71  7.63  7.41  7.63  7.41

Alkalinity mg/L as CaCO3 >20  42.8  22.1  83.0  57.4  54.4  73.0  38.1  27.8  26.7  43.7  53.7  55.6  51.1  52.6  53.3

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.012  0.003  0.028  0.0075  0.0075  0.016  0.011  0.012  0.0092  0.0067  0.0034  0.0034  0.0036  0.0036  0.0028

As mg/L  0.010  0.061  0.021  0.105  0.057  0.059  0.056  0.044  0.026  0.019  0.043  0.075  0.070  0.050  0.056  0.057

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.0107  0.0057  0.0133  0.013  0.013  0.013  0.0072  0.0072  0.0072  0.013  0.013  0.013  0.012  0.012  0.012

Be mg/L  0.0040 <0.00002 <0.00002 0.00003  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  12.6  5.90  16.1  14.1  14.2  14.5  10.9  6.59  6.23  10.1  13.6  14.1  12.9  12.6  13.8

Cd mg/L  0.00025 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.66 <0.2  1.05  0.44  0.44  0.40  0.29  0.097  0.048  0.12  0.27  0.33  0.41  0.40  0.39

Co mg/L - 0.00011 0.00005 0.00021  0.00011  0.00011  0.00011  3.8E-05  3.8E-05  3.8E-05  6.0E-05  6.0E-05  6.0E-05  7.5E-05  7.5E-05  7.0E-05

Cr mg/L  0.10  0.00022  0.00020  0.00040  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00025  0.00010  0.00050  0.00024  0.00027  0.00024  0.00036  0.00025  0.00024  0.00016  0.00016  0.00012  0.00020  0.00016  0.00018

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.057 <0.02  0.099  0.048  0.062  0.052  0.043  0.015  0.012  0.032  0.040  0.029  0.044  0.055  0.055

Hg mg/L  1.2E-05  2.4E-06  1.3E-06  4.5E-06  1.1E-06  1.6E-06  1.4E-06  2.3E-06  2.7E-06  2.0E-06  1.7E-06  1.3E-06  1.4E-06  2.0E-06  1.6E-06  1.5E-06

K mg/L -  0.88  0.52  1.11  0.91  0.95  0.96  0.93  0.65  0.53  0.73  0.91  0.96  0.86  0.90  0.89

Mg mg/L -  2.86  1.26  3.96  3.27  3.33  3.35  2.46  1.43  1.27  2.20  3.09  3.33  2.80  2.90  3.11

Mn mg/L  0.050  0.020  0.006  0.051  0.015  0.015  0.019  0.025  0.0040  0.0048  0.011  0.0069  0.0069  0.013  0.013  0.0097

Mo mg/L  0.60  0.00082  0.00052  0.00106  0.0011  0.0011  0.0011  0.00076  0.00076  0.00076  0.0013  0.0013  0.0013  0.0011  0.0011  0.0012

Na mg/L -  2.29  1.37  2.90  2.85  2.85  2.87  2.30  1.78  1.56  2.21  2.66  2.69  2.50  2.71  2.77

Ni mg/L  0.052  0.00023 <0.0002  0.00041  0.00025  0.00025  0.00025  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00017  0.00017  0.00036

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.031  0.010  0.062  0.032  0.041  0.039  0.051  0.024  0.012  0.018  0.031  0.028  0.026  0.031  0.039

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.74  3.04  14.7  12.3  12.3  14.1  11.7  4.76  3.22  5.43  8.17  9.25  9.05  9.45  12.2

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00015  0.00015  0.00015  0.00023  0.00023  0.00023  0.00025  0.00025  0.00025  0.00015  0.00015  0.00013

Zn mg/L  0.12  0.00071 <0.0005  0.00150  0.00054  0.00057  0.00087  0.00073  0.00036  0.00033  0.00018  0.00022  0.00027  0.00054  0.00038  0.00057

TDS mg/L  500  66.0  35.5  142  54.6  54.6  69.5  58.0  36.4  41.7  44.1  62.3  62.3  90.5  56.1  65.6

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.047  0.047  0.047  0.047  0.047  0.047  0.047  0.047  0.047  0.047  0.047  0.047

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 8

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

Predicted Chemistry at YP-SR-4 - Operational Year 8 
Minimum Measured 
Baseline Chemistry 
at YP-SR-4 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐4: EFSFSR before confluence with Sugar Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.50  6.65  8.51  7.49  7.78  8.08  7.78  7.05  7.12  7.41  7.71  7.64  7.41  7.64  7.41

Alkalinity mg/L as CaCO3 >20  42.8  22.1  83.0  58.4  55.3  74.2  38.8  28.2  27.1  44.4  54.6  56.5  52.0  53.5  54.2

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.012  0.003  0.028  0.0074  0.0074  0.015  0.011  0.011  0.0090  0.0065  0.0034  0.0034  0.0035  0.0035  0.0027

As mg/L  0.010  0.061  0.021  0.105  0.059  0.060  0.057  0.045  0.026  0.019  0.044  0.076  0.072  0.051  0.057  0.058

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.0107  0.0057  0.0133  0.013  0.013  0.013  0.0076  0.0076  0.0076  0.013  0.013  0.013  0.012  0.012  0.013

Be mg/L  0.0040 <0.00002 <0.00002 0.00003  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  12.6  5.90  16.1  14.3  14.4  14.8  11.1  6.69  6.32  10.3  13.8  14.3  13.1  12.8  14.0

Cd mg/L  0.00025 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.66 <0.2  1.05  0.49  0.49  0.45  0.32  0.11  0.054  0.13  0.30  0.37  0.45  0.45  0.44

Co mg/L - 0.00011 0.00005 0.00021  0.00011  0.00011  0.00011  4.1E-05  4.1E-05  4.1E-05  6.3E-05  6.3E-05  6.3E-05  7.9E-05  7.9E-05  7.4E-05

Cr mg/L  0.10  0.00022  0.00020  0.00040  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00025  0.00010  0.00050  0.00025  0.00028  0.00025  0.00037  0.00026  0.00025  0.00016  0.00016  0.00012  0.00021  0.00016  0.00018

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.057 <0.02  0.099  0.049  0.064  0.053  0.044  0.016  0.013  0.033  0.041  0.029  0.045  0.056  0.057

Hg mg/L  1.2E-05  2.4E-06  1.3E-06  4.5E-06  1.1E-06  1.7E-06  1.4E-06  2.3E-06  2.7E-06  2.0E-06  1.7E-06  1.4E-06  1.4E-06  2.0E-06  1.6E-06  1.5E-06

K mg/L -  0.88  0.52  1.11  0.92  0.96  0.97  0.94  0.66  0.54  0.74  0.93  0.97  0.87  0.91  0.90

Mg mg/L -  2.86  1.26  3.96  3.37  3.43  3.46  2.54  1.47  1.31  2.27  3.19  3.43  2.88  2.99  3.21

Mn mg/L  0.050  0.020  0.006  0.051  0.016  0.016  0.020  0.027  0.0042  0.0050  0.012  0.0072  0.0072  0.014  0.014  0.010

Mo mg/L  0.60  0.00082  0.00052  0.00106  0.0012  0.0012  0.0012  0.00077  0.00077  0.00077  0.0013  0.0013  0.0013  0.0011  0.0011  0.0012

Na mg/L -  2.29  1.37  2.90  2.95  2.95  2.97  2.38  1.85  1.61  2.29  2.76  2.78  2.59  2.80  2.87

Ni mg/L  0.052  0.00023 <0.0002  0.00041  0.00029  0.00029  0.00029  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024  0.00020  0.00020  0.00041

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.031  0.010  0.062  0.033  0.042  0.039  0.051  0.024  0.012  0.018  0.031  0.028  0.027  0.031  0.039

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.74  3.04  14.7  12.5  12.5  14.4  11.9  4.86  3.29  5.55  8.35  9.45  9.24  9.65  12.5

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00015  0.00015  0.00015  0.00023  0.00023  0.00023  0.00025  0.00025  0.00025  0.00015  0.00015  0.00013

Zn mg/L  0.12  0.00071 <0.0005  0.00150  0.00060  0.00064  0.00097  0.00081  0.00040  0.00036  0.00020  0.00025  0.00030  0.00060  0.00042  0.00063

TDS mg/L  500  66.0  35.5  142  55.5  55.5  70.6  58.9  37.0  42.4  44.8  63.3  63.3  92.0  57.0  66.7

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.049  0.049  0.049  0.049  0.049  0.049  0.049  0.049  0.049  0.049  0.049  0.049

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 9

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

Predicted Chemistry at YP-SR-4 - Operational Year 9 
Parameter

Minimum Measured 
Baseline Chemistry 
at YP-SR-4 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐4: EFSFSR before confluence with Sugar Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.50  6.65  8.51  7.49  7.78  8.08  7.78  7.05  7.12  7.42  7.71  7.64  7.42  7.64  7.42

Alkalinity mg/L as CaCO3 >20  42.8  22.1  83.0  59.8  56.7  76.0  39.7  28.9  27.8  45.5  55.9  57.9  53.2  54.8  55.5

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.012  0.003  0.028  0.0072  0.0072  0.015  0.011  0.011  0.0087  0.0064  0.0033  0.0033  0.0034  0.0034  0.0027

As mg/L  0.010  0.061  0.021  0.105  0.060  0.062  0.058  0.046  0.027  0.019  0.045  0.078  0.073  0.052  0.058  0.059

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.0107  0.0057  0.0133  0.014  0.014  0.014  0.0081  0.0081  0.0081  0.014  0.014  0.014  0.013  0.013  0.014

Be mg/L  0.0040 <0.00002 <0.00002 0.00003  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  12.6  5.90  16.1  14.6  14.7  15.1  11.4  6.85  6.48  10.5  14.2  14.6  13.4  13.1  14.4

Cd mg/L  0.00025 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.66 <0.2  1.05  0.53  0.53  0.49  0.35  0.12  0.059  0.14  0.33  0.40  0.49  0.49  0.48

Co mg/L - 0.00011 0.00005 0.00021  0.00012  0.00012  0.00012  4.4E-05  4.4E-05  4.4E-05  6.8E-05  6.8E-05  6.8E-05  8.6E-05  8.6E-05  8.0E-05

Cr mg/L  0.10  0.00022  0.00020  0.00040  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00025  0.00010  0.00050  0.00026  0.00029  0.00026  0.00038  0.00026  0.00026  0.00017  0.00017  0.00013  0.00021  0.00017  0.00019

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.057 <0.02  0.099  0.050  0.064  0.053  0.044  0.016  0.013  0.033  0.041  0.030  0.045  0.057  0.057

Hg mg/L  1.2E-05  2.4E-06  1.3E-06  4.5E-06  1.1E-06  1.7E-06  1.4E-06  2.3E-06  2.7E-06  2.0E-06  1.7E-06  1.4E-06  1.4E-06  2.0E-06  1.6E-06  1.5E-06

K mg/L -  0.88  0.52  1.11  0.94  0.98  0.99  0.96  0.68  0.55  0.76  0.95  0.99  0.89  0.93  0.92

Mg mg/L -  2.86  1.26  3.96  3.52  3.58  3.60  2.64  1.54  1.37  2.37  3.33  3.58  3.01  3.11  3.35

Mn mg/L  0.050  0.020  0.006  0.051  0.017  0.017  0.021  0.029  0.0045  0.0054  0.012  0.0077  0.0077  0.015  0.015  0.011

Mo mg/L  0.60  0.00082  0.00052  0.00106  0.0012  0.0012  0.0012  0.00080  0.00080  0.00080  0.0013  0.0013  0.0013  0.0011  0.0011  0.0013

Na mg/L -  2.29  1.37  2.90  3.11  3.11  3.13  2.50  1.94  1.70  2.41  2.90  2.93  2.73  2.95  3.02

Ni mg/L  0.052  0.00023 <0.0002  0.00041  0.00035  0.00035  0.00035  0.00028  0.00028  0.00028  0.00028  0.00028  0.00028  0.00024  0.00024  0.00049

P mg/L -  0.035 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.031  0.010  0.062  0.033  0.042  0.040  0.053  0.025  0.012  0.018  0.032  0.029  0.027  0.032  0.040

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.74  3.04  14.7  13.0  13.0  15.0  12.4  5.06  3.42  5.77  8.69  9.83  9.61  10.0  13.0

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00015  0.00015  0.00015  0.00023  0.00023  0.00023  0.00025  0.00025  0.00025  0.00015  0.00015  0.00013

Zn mg/L  0.12  0.00071 <0.0005  0.00150  0.00068  0.00072  0.0011  0.00091  0.00045  0.00041  0.00023  0.00028  0.00034  0.00068  0.00047  0.00071

TDS mg/L  500  66.0  35.5  142  56.9  56.9  72.4  60.4  37.9  43.4  45.9  64.9  64.9  94.3  58.4  68.4

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 10

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

Predicted Chemistry at YP-SR-4 - Operational Year 10 
Minimum Measured 
Baseline Chemistry 
at YP-SR-4 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐4: EFSFSR before confluence with Sugar Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.50  6.65  8.51  7.49  7.79  8.08  7.79  7.05  7.13  7.42  7.71  7.64  7.42  7.64  7.42

Alkalinity mg/L as CaCO3 >20  42.8  22.1  83.0  57.8  54.9  73.5  38.4  28.0  26.9  44.0  54.1  56.0  51.5  53.0  53.7

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.012  0.003  0.028  0.0074  0.0074  0.016  0.011  0.011  0.0091  0.0066  0.0034  0.0034  0.0036  0.0036  0.0028

As mg/L  0.010  0.061  0.021  0.105  0.059  0.061  0.057  0.046  0.026  0.019  0.044  0.076  0.072  0.051  0.057  0.058

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.0107  0.0057  0.0133  0.013  0.013  0.013  0.0072  0.0072  0.0072  0.013  0.013  0.013  0.012  0.012  0.012

Be mg/L  0.0040 <0.00002 <0.00002 0.00003  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  12.6  5.90  16.1  14.2  14.2  14.6  11.0  6.62  6.26  10.2  13.7  14.2  13.0  12.7  13.9

Cd mg/L  0.00025 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.66 <0.2  1.05  0.47  0.47  0.43  0.31  0.10  0.052  0.13  0.29  0.36  0.44  0.43  0.42

Co mg/L - 0.00011 0.00005 0.00021  0.00011  0.00011  0.00011  3.9E-05  3.9E-05  3.9E-05  6.1E-05  6.1E-05  6.1E-05  7.6E-05  7.6E-05  7.1E-05

Cr mg/L  0.10  0.00022  0.00020  0.00040  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00025  0.00010  0.00050  0.00024  0.00027  0.00024  0.00036  0.00025  0.00024  0.00016  0.00016  0.00012  0.00020  0.00016  0.00018

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.057 <0.02  0.099  0.049  0.064  0.053  0.044  0.016  0.013  0.033  0.040  0.029  0.045  0.056  0.056

Hg mg/L  1.2E-05  2.4E-06  1.3E-06  4.5E-06  1.1E-06  1.7E-06  1.4E-06  2.4E-06  2.8E-06  2.0E-06  1.8E-06  1.4E-06  1.4E-06  2.0E-06  1.6E-06  1.5E-06

K mg/L -  0.88  0.52  1.11  0.91  0.95  0.96  0.93  0.65  0.53  0.73  0.91  0.96  0.86  0.90  0.89

Mg mg/L -  2.86  1.26  3.96  3.32  3.38  3.40  2.49  1.45  1.29  2.23  3.14  3.38  2.84  2.94  3.16

Mn mg/L  0.050  0.020  0.006  0.051  0.016  0.016  0.019  0.026  0.0042  0.0049  0.011  0.0071  0.0071  0.014  0.014  0.010

Mo mg/L  0.60  0.00082  0.00052  0.00106  0.0012  0.0012  0.0012  0.00076  0.00076  0.00076  0.0013  0.0013  0.0013  0.0011  0.0011  0.0012

Na mg/L -  2.29  1.37  2.90  2.87  2.87  2.89  2.32  1.80  1.57  2.23  2.69  2.71  2.52  2.73  2.79

Ni mg/L  0.052  0.00023 <0.0002  0.00041  0.00028  0.00028  0.00028  0.00023  0.00023  0.00023  0.00022  0.00022  0.00022  0.00019  0.00019  0.00039

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.031  0.010  0.062  0.033  0.042  0.039  0.051  0.024  0.012  0.018  0.031  0.028  0.027  0.031  0.039

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.74  3.04  14.7  12.3  12.3  14.1  11.7  4.76  3.22  5.43  8.17  9.24  9.04  9.45  12.2

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00015  0.00015  0.00015  0.00023  0.00023  0.00023  0.00025  0.00025  0.00025  0.00015  0.00015  0.00012

Zn mg/L  0.12  0.00071 <0.0005  0.00150  0.00058  0.00061  0.00092  0.00077  0.00038  0.00035  0.00019  0.00024  0.00029  0.00058  0.00040  0.00060

TDS mg/L  500  66.0  35.5  142  54.9  54.9  69.8  58.2  36.6  41.9  44.3  62.6  62.6  90.9  56.3  65.9

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 11

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

Predicted Chemistry at YP-SR-4 - Operational Year 11 
Parameter

Minimum Measured 
Baseline Chemistry 
at YP-SR-4 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐4: EFSFSR before confluence with Sugar Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.50  6.65  8.51  7.49  7.79  8.08  7.79  7.05  7.12  7.42  7.71  7.64  7.42  7.64  7.42

Alkalinity mg/L as CaCO3 >20  42.8  22.1  83.0  57.0  54.1  72.5  37.9  27.6  26.5  43.4  53.3  55.2  50.8  52.2  53.0

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.012  0.003  0.028  0.0076  0.0076  0.016  0.012  0.012  0.0093  0.0068  0.0035  0.0035  0.0037  0.0037  0.0028

As mg/L  0.010  0.061  0.021  0.105  0.058  0.060  0.057  0.045  0.026  0.019  0.044  0.076  0.071  0.051  0.056  0.058

B mg/L  120  0.026 <0.01  0.050  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025  0.025

Ba mg/L  2.00  0.0107  0.0057  0.0133  0.012  0.012  0.012  0.0069  0.0069  0.0069  0.012  0.012  0.012  0.011  0.011  0.012

Be mg/L  0.0040 <0.00002 <0.00002 0.00003  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  12.6  5.90  16.1  14.0  14.1  14.4  10.8  6.53  6.18  10.0  13.5  14.0  12.8  12.5  13.7

Cd mg/L  0.00025 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.66 <0.2  1.05  0.45  0.45  0.41  0.30  0.099  0.049  0.12  0.28  0.34  0.41  0.41  0.40

Co mg/L - 0.00011 0.00005 0.00021  0.00010  0.00010  0.00010  3.7E-05  3.7E-05  3.7E-05  5.7E-05  5.7E-05  5.7E-05  7.1E-05  7.1E-05  6.6E-05

Cr mg/L  0.10  0.00022  0.00020  0.00040  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022  0.00022

Cu mg/L  0.0090  0.00025  0.00010  0.00050  0.00024  0.00027  0.00024  0.00035  0.00024  0.00024  0.00016  0.00015  0.00012  0.00020  0.00015  0.00017

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.057 <0.02  0.099  0.049  0.064  0.053  0.044  0.016  0.013  0.033  0.041  0.029  0.045  0.057  0.057

Hg mg/L  1.2E-05  2.4E-06  1.3E-06  4.5E-06  1.1E-06  1.7E-06  1.4E-06  2.4E-06  2.8E-06  2.0E-06  1.8E-06  1.4E-06  1.4E-06  2.0E-06  1.7E-06  1.5E-06

K mg/L -  0.88  0.52  1.11  0.89  0.94  0.94  0.91  0.64  0.52  0.72  0.90  0.94  0.84  0.89  0.87

Mg mg/L -  2.86  1.26  3.96  3.23  3.29  3.31  2.43  1.41  1.25  2.17  3.06  3.29  2.76  2.86  3.08

Mn mg/L  0.050  0.020  0.006  0.051  0.015  0.015  0.019  0.025  0.0040  0.0048  0.011  0.0069  0.0069  0.013  0.013  0.0097

Mo mg/L  0.60  0.00082  0.00052  0.00106  0.0011  0.0011  0.0011  0.00074  0.00074  0.00074  0.0012  0.0012  0.0012  0.0010  0.0010  0.0012

Na mg/L -  2.29  1.37  2.90  2.77  2.77  2.79  2.23  1.73  1.51  2.15  2.59  2.61  2.43  2.63  2.69

Ni mg/L  0.052  0.00023 <0.0002  0.00041  0.00024  0.00024  0.00024  0.00020  0.00020  0.00020  0.00020  0.00020  0.00020  0.00017  0.00017  0.00034

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.031  0.010  0.062  0.032  0.041  0.039  0.051  0.024  0.012  0.018  0.031  0.028  0.026  0.031  0.039

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  8.74  3.04  14.7  11.9  11.9  13.7  11.3  4.60  3.11  5.25  7.90  8.94  8.75  9.14  11.8

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00015  0.00015  0.00015  0.00023  0.00023  0.00023  0.00025  0.00025  0.00025  0.00015  0.00015  0.00012

Zn mg/L  0.12  0.00071 <0.0005  0.00150  0.00052  0.00055  0.00084  0.00070  0.00034  0.00032  0.00018  0.00022  0.00026  0.00052  0.00036  0.00055

TDS mg/L  500  66.0  35.5  142  54.0  54.0  68.7  57.3  36.0  41.2  43.6  61.6  61.6  89.5  55.4  64.9

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.045  0.045  0.045  0.045  0.045  0.045  0.045  0.045  0.045  0.045  0.045  0.045

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 12

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

Predicted Chemistry at YP-SR-4 - Operational Year 12 
Minimum Measured 
Baseline Chemistry 
at YP-SR-4 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐4: EFSFSR before confluence with Sugar Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.50  6.65  8.51  7.57  7.87  8.16  7.87  7.13  7.20  7.50  7.79  7.72  7.50  7.72  7.50

Alkalinity mg/L as CaCO3 >20  42.8  22.1  83.0  61.9  58.7  78.6  41.1  29.9  28.7  47.1  57.9  59.9  55.1  56.7  57.5

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.012  0.003  0.028  0.0065  0.0065  0.014  0.0098  0.0100  0.0079  0.0058  0.0030  0.0030  0.0031  0.0031  0.0024

As mg/L  0.010  0.061  0.021  0.105  0.085  0.087  0.083  0.066  0.038  0.028  0.064  0.11  0.10  0.074  0.082  0.084

B mg/L  120  0.026 <0.01  0.050  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027  0.027

Ba mg/L  2.00  0.0107  0.0057  0.0133  0.016  0.016  0.016  0.0091  0.0091  0.0091  0.016  0.016  0.016  0.015  0.015  0.016

Be mg/L  0.0040 <0.00002 <0.00002 0.00003  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  12.6  5.90  16.1  14.8  14.8  15.2  11.4  6.90  6.52  10.6  14.3  14.8  13.5  13.2  14.5

Cd mg/L  0.00025 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.66 <0.2  1.05  0.59  0.59  0.54  0.39  0.13  0.065  0.16  0.37  0.45  0.55  0.54  0.53

Co mg/L - 0.00011 0.00005 0.00021  0.00014  0.00014  0.00014  5.1E-05  5.1E-05  5.1E-05  7.9E-05  7.9E-05  7.9E-05  9.9E-05  9.9E-05  9.2E-05

Cr mg/L  0.10  0.00022  0.00020  0.00040  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00025  0.00010  0.00050  0.00026  0.00030  0.00026  0.00040  0.00027  0.00026  0.00018  0.00017  0.00013  0.00022  0.00017  0.00019

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.057 <0.02  0.099  0.058  0.075  0.062  0.051  0.018  0.015  0.039  0.048  0.034  0.052  0.066  0.066

Hg mg/L  1.2E-05  2.4E-06  1.3E-06  4.5E-06  2.5E-06  3.9E-06  3.3E-06  5.5E-06  6.4E-06  4.7E-06  4.1E-06  3.2E-06  3.2E-06  4.7E-06  3.8E-06  3.5E-06

K mg/L -  0.88  0.52  1.11  0.97  1.02  1.02  0.99  0.70  0.57  0.78  0.98  1.02  0.92  0.96  0.95

Mg mg/L -  2.86  1.26  3.96  3.78  3.84  3.87  2.84  1.65  1.46  2.54  3.57  3.84  3.23  3.34  3.59

Mn mg/L  0.050  0.020  0.006  0.051  0.019  0.019  0.023  0.032  0.0050  0.0060  0.014  0.0086  0.0086  0.017  0.017  0.012

Mo mg/L  0.60  0.00082  0.00052  0.00106  0.0011  0.0011  0.0011  0.00072  0.00072  0.00072  0.0012  0.0012  0.0012  0.0010  0.0010  0.0012

Na mg/L -  2.29  1.37  2.90  3.19  3.19  3.21  2.57  2.00  1.74  2.48  2.98  3.01  2.80  3.03  3.10

Ni mg/L  0.052  0.00023 <0.0002  0.00041  0.00037  0.00037  0.00037  0.00030  0.00030  0.00030  0.00030  0.00030  0.00030  0.00025  0.00025  0.00052

P mg/L -  0.035 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.031  0.010  0.062  0.033  0.042  0.039  0.052  0.024  0.012  0.018  0.032  0.029  0.027  0.031  0.040

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098

SO4 mg/L  250  8.74  3.04  14.7  12.6  12.6  14.5  12.0  4.89  3.31  5.58  8.41  9.51  9.30  9.72  12.5

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00016  0.00016  0.00016  0.00025  0.00025  0.00025  0.00027  0.00027  0.00027  0.00016  0.00016  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00150  0.00070  0.00074  0.0011  0.00093  0.00046  0.00042  0.00023  0.00029  0.00035  0.00070  0.00049  0.00073

TDS mg/L  500  66.0  35.5  142  60.3  60.3  76.8  64.0  40.2  46.1  48.7  68.8  68.8  100  61.9  72.5

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.049  0.049  0.049  0.049  0.049  0.049  0.049  0.049  0.049  0.049  0.049  0.049

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 1

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

Predicted Chemistry at YP-SR-4 - Post-Closure Year 1
Parameter

Minimum Measured 
Baseline Chemistry 
at YP-SR-4 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐4: EFSFSR before confluence with Sugar Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.50  6.65  8.51  7.55  7.85  8.14  7.85  7.11  7.18  7.48  7.77  7.70  7.48  7.70  7.48

Alkalinity mg/L as CaCO3 >20  42.8  22.1  83.0  61.3  58.2  78.0  40.8  29.7  28.5  46.7  57.4  59.4  54.6  56.2  57.0

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.012  0.003  0.028  0.0066  0.0066  0.014  0.0100  0.010  0.0080  0.0058  0.0030  0.0030  0.0032  0.0032  0.0024

As mg/L  0.010  0.061  0.021  0.105  0.11  0.11  0.10  0.082  0.047  0.034  0.079  0.14  0.13  0.091  0.10  0.10

B mg/L  120  0.026 <0.01  0.050  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030

Ba mg/L  2.00  0.0107  0.0057  0.0133  0.017  0.017  0.017  0.0096  0.0096  0.0096  0.017  0.017  0.017  0.016  0.016  0.016

Be mg/L  0.0040 <0.00002 <0.00002 0.00003  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  12.6  5.90  16.1  14.5  14.6  15.0  11.3  6.79  6.42  10.4  14.0  14.5  13.3  13.0  14.2

Cd mg/L  0.00025 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.66 <0.2  1.05  0.68  0.68  0.63  0.46  0.15  0.075  0.18  0.42  0.52  0.63  0.63  0.61

Co mg/L - 0.00011 0.00005 0.00021  0.00016  0.00016  0.00016  5.8E-05  5.8E-05  5.8E-05  9.0E-05  9.0E-05  9.0E-05  0.00011  0.00011  0.00011

Cr mg/L  0.10  0.00022  0.00020  0.00040  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00025  0.00010  0.00050  0.00027  0.00031  0.00027  0.00041  0.00028  0.00027  0.00018  0.00018  0.00014  0.00023  0.00018  0.00020

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.057 <0.02  0.099  0.062  0.080  0.067  0.055  0.020  0.016  0.042  0.051  0.037  0.056  0.071  0.071

Hg mg/L  1.2E-05  2.4E-06  1.3E-06  4.5E-06  3.8E-06  5.8E-06  4.9E-06  8.2E-06  9.5E-06  7.0E-06  6.1E-06  4.8E-06  4.8E-06  7.0E-06  5.6E-06  5.3E-06

K mg/L -  0.88  0.52  1.11  1.02  1.07  1.07  1.04  0.73  0.59  0.82  1.02  1.07  0.96  1.01  0.99

Mg mg/L -  2.86  1.26  3.96  3.83  3.90  3.92  2.88  1.67  1.49  2.58  3.62  3.90  3.27  3.39  3.64

Mn mg/L  0.050  0.020  0.006  0.051  0.021  0.021  0.025  0.034  0.0055  0.0065  0.015  0.0093  0.0093  0.018  0.018  0.013

Mo mg/L  0.60  0.00082  0.00052  0.00106  0.0011  0.0011  0.0011  0.00071  0.00071  0.00071  0.0012  0.0012  0.0012  0.0010  0.0010  0.0011

Na mg/L -  2.29  1.37  2.90  3.40  3.40  3.42  2.74  2.13  1.86  2.64  3.18  3.20  2.98  3.23  3.30

Ni mg/L  0.052  0.00023 <0.0002  0.00041  0.00041  0.00041  0.00041  0.00034  0.00034  0.00034  0.00034  0.00034  0.00034  0.00028  0.00028  0.00059

P mg/L -  0.035 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.031  0.010  0.062  0.032  0.041  0.039  0.051  0.024  0.012  0.018  0.031  0.028  0.027  0.031  0.039

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099

SO4 mg/L  250  8.74  3.04  14.7  13.3  13.3  15.3  12.6  5.15  3.48  5.88  8.85  10.0  9.79  10.2  13.2

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00016  0.00016  0.00016  0.00025  0.00025  0.00025  0.00027  0.00027  0.00027  0.00016  0.00016  0.00013

Zn mg/L  0.12  0.00071 <0.0005  0.00150  0.00091  0.00095  0.0015  0.0012  0.00059  0.00055  0.00030  0.00037  0.00046  0.00091  0.00063  0.00095

TDS mg/L  500  66.0  35.5  142  60.4  60.4  76.9  64.2  40.3  46.1  48.8  68.9  68.9  100  62.0  72.6

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 2

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

Predicted Chemistry at YP-SR-4 - Post-Closure Year 2
Minimum Measured 
Baseline Chemistry 
at YP-SR-4 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐4: EFSFSR before confluence with Sugar Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.50  6.65  8.51  7.57  7.87  8.16  7.87  7.12  7.20  7.49  7.79  7.72  7.49  7.72  7.49

Alkalinity mg/L as CaCO3 >20  42.8  22.1  83.0  61.0  57.9  77.6  40.6  29.5  28.4  46.5  57.1  59.1  54.3  55.9  56.7

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.012  0.003  0.028  0.0068  0.0068  0.014  0.010  0.010  0.0083  0.0060  0.0031  0.0031  0.0033  0.0033  0.0025

As mg/L  0.010  0.061  0.021  0.105  0.075  0.077  0.073  0.058  0.034  0.024  0.056  0.097  0.092  0.065  0.073  0.074

B mg/L  120  0.026 <0.01  0.050  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026  0.026

Ba mg/L  2.00  0.0107  0.0057  0.0133  0.015  0.015  0.015  0.0088  0.0088  0.0088  0.016  0.016  0.016  0.014  0.014  0.015

Be mg/L  0.0040 <0.00002 <0.00002 0.00003  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  12.6  5.90  16.1  14.6  14.7  15.1  11.3  6.83  6.46  10.5  14.1  14.6  13.4  13.1  14.3

Cd mg/L  0.00025 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.66 <0.2  1.05  0.51  0.51  0.47  0.34  0.11  0.056  0.14  0.32  0.39  0.47  0.47  0.46

Co mg/L - 0.00011 0.00005 0.00021  0.00012  0.00012  0.00012  4.4E-05  4.4E-05  4.4E-05  6.9E-05  6.9E-05  6.9E-05  8.6E-05  8.6E-05  8.1E-05

Cr mg/L  0.10  0.00022  0.00020  0.00040  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00025  0.00010  0.00050  0.00026  0.00029  0.00026  0.00039  0.00027  0.00026  0.00017  0.00017  0.00013  0.00022  0.00017  0.00019

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.057 <0.02  0.099  0.055  0.072  0.060  0.049  0.018  0.014  0.037  0.046  0.033  0.050  0.064  0.064

Hg mg/L  1.2E-05  2.4E-06  1.3E-06  4.5E-06  2.0E-06  3.1E-06  2.6E-06  4.3E-06  5.0E-06  3.7E-06  3.2E-06  2.5E-06  2.6E-06  3.7E-06  3.0E-06  2.8E-06

K mg/L -  0.88  0.52  1.11  0.94  0.98  0.99  0.96  0.67  0.55  0.76  0.94  0.99  0.88  0.93  0.91

Mg mg/L -  2.86  1.26  3.96  3.64  3.70  3.72  2.73  1.59  1.41  2.45  3.44  3.70  3.11  3.22  3.46

Mn mg/L  0.050  0.020  0.006  0.051  0.018  0.018  0.022  0.030  0.0048  0.0057  0.013  0.0082  0.0082  0.016  0.016  0.012

Mo mg/L  0.60  0.00082  0.00052  0.00106  0.0011  0.0011  0.0011  0.00070  0.00070  0.00070  0.0012  0.0012  0.0012  0.00099  0.00099  0.0011

Na mg/L -  2.29  1.37  2.90  3.03  3.03  3.05  2.44  1.90  1.66  2.36  2.84  2.86  2.66  2.88  2.95

Ni mg/L  0.052  0.00023 <0.0002  0.00041  0.00032  0.00032  0.00032  0.00027  0.00027  0.00027  0.00026  0.00026  0.00026  0.00022  0.00022  0.00046

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.031  0.010  0.062  0.033  0.042  0.039  0.051  0.024  0.012  0.018  0.031  0.028  0.027  0.031  0.040

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00100  0.00100  0.00100  0.00100  0.00100  0.00100  0.00100  0.00100  0.00100  0.00100  0.00100  0.00100

SO4 mg/L  250  8.74  3.04  14.7  12.1  12.1  13.9  11.5  4.69  3.17  5.35  8.06  9.12  8.92  9.32  12.0

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00016  0.00016  0.00016  0.00025  0.00025  0.00025  0.00027  0.00027  0.00027  0.00016  0.00016  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00150  0.00056  0.00059  0.00090  0.00075  0.00037  0.00034  0.00019  0.00023  0.00028  0.00056  0.00039  0.00059

TDS mg/L  500  66.0  35.5  142  59.6  59.6  75.8  63.2  39.7  45.5  48.1  68.0  68.0  98.8  61.2  71.6

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.047  0.047  0.047  0.047  0.047  0.047  0.047  0.047  0.047  0.047  0.047  0.047

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 5

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

Predicted Chemistry at YP-SR-4 - Post-Closure Year 5
Parameter

Minimum Measured 
Baseline Chemistry 
at YP-SR-4 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐4: EFSFSR before confluence with Sugar Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.50  6.65  8.51  7.86  8.17  8.48  8.17  7.40  7.48  7.79  8.10  8.02  7.79  8.02  7.79

Alkalinity mg/L as CaCO3 >20  42.8  22.1  83.0  73.4  69.6  93.3  48.8  35.5  34.1  55.9  68.7  71.0  65.4  67.2  68.2

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.012  0.003  0.028  0.0040  0.0040  0.0084  0.0061  0.0062  0.0049  0.0036  0.0018  0.0018  0.0019  0.0019  0.0015

As mg/L  0.010  0.061  0.021  0.105  0.081  0.084  0.079  0.063  0.037  0.026  0.061  0.11  0.100  0.071  0.079  0.081

B mg/L  120  0.026 <0.01  0.050  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030

Ba mg/L  2.00  0.0107  0.0057  0.0133  0.011  0.011  0.011  0.0064  0.0064  0.0064  0.011  0.011  0.011  0.010  0.010  0.011

Be mg/L  0.0040 <0.00002 <0.00002 0.00003  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  12.6  5.90  16.1  16.9  17.0  17.5  13.1  7.91  7.48  12.1  16.4  16.9  15.5  15.2  16.6

Cd mg/L  0.00025 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.66 <0.2  1.05  2.49  2.49  2.29  1.66  0.55  0.28  0.67  1.54  1.90  2.32  2.30  2.24

Co mg/L - 0.00011 0.00005 0.00021  0.00036  0.00036  0.00036  0.00013  0.00013  0.00013  0.00020  0.00020  0.00020  0.00025  0.00025  0.00024

Cr mg/L  0.10  0.00022  0.00020  0.00040  0.00014  0.00014  0.00014  0.00014  0.00014  0.00014  0.00014  0.00014  0.00014  0.00014  0.00014  0.00014

Cu mg/L  0.0090  0.00025  0.00010  0.00050  0.00025  0.00029  0.00025  0.00038  0.00026  0.00025  0.00017  0.00017  0.00013  0.00021  0.00017  0.00019

F mg/L  2.00  0.29 <0.2  0.40  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27

Fe mg/L  0.30  0.057 <0.02  0.099  0.49  0.64  0.53  0.44  0.16  0.13  0.33  0.41  0.29  0.45  0.56  0.57

Hg mg/L  1.2E-05  2.4E-06  1.3E-06  4.5E-06  3.1E-06  4.8E-06  4.0E-06  6.7E-06  7.8E-06  5.7E-06  5.0E-06  3.9E-06  4.0E-06  5.7E-06  4.6E-06  4.3E-06

K mg/L -  0.88  0.52  1.11  1.08  1.14  1.14  1.11  0.78  0.63  0.88  1.09  1.14  1.02  1.07  1.06

Mg mg/L -  2.86  1.26  3.96  4.78  4.87  4.90  3.59  2.09  1.85  3.22  4.52  4.87  4.09  4.23  4.55

Mn mg/L  0.050  0.020  0.006  0.051  0.18  0.18  0.22  0.30  0.047  0.055  0.13  0.080  0.080  0.16  0.16  0.11

Mo mg/L  0.60  0.00082  0.00052  0.00106  0.0015  0.0015  0.0015  0.0010  0.0010  0.0010  0.0017  0.0017  0.0017  0.0014  0.0014  0.0016

Na mg/L -  2.29  1.37  2.90  5.27  5.27  5.31  4.25  3.30  2.88  4.10  4.93  4.97  4.63  5.01  5.12

Ni mg/L  0.052  0.00023 <0.0002  0.00041  0.00036  0.00036  0.00036  0.00029  0.00029  0.00029  0.00029  0.00029  0.00029  0.00025  0.00025  0.00051

P mg/L -  0.035 <0.02  0.080  0.023  0.023  0.023  0.023  0.023  0.023  0.023  0.023  0.023  0.023  0.023  0.023

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.031  0.010  0.062  0.032  0.041  0.039  0.051  0.024  0.012  0.018  0.031  0.028  0.026  0.031  0.039

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00095  0.00095  0.00095  0.00095  0.00095  0.00095  0.00095  0.00095  0.00095  0.00095  0.00095  0.00095

SO4 mg/L  250  8.74  3.04  14.7  13.2  13.2  15.2  12.5  5.11  3.45  5.83  8.78  9.93  9.71  10.1  13.1

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00017  0.00017  0.00017  0.00026  0.00026  0.00026  0.00029  0.00029  0.00029  0.00017  0.00017  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00150  0.00097  0.0010  0.0015  0.0013  0.00063  0.00058  0.00032  0.00040  0.00049  0.00097  0.00067  0.0010

TDS mg/L  500  66.0  35.5  142  75.8  75.8  96.4  80.4  50.5  57.8  61.2  86.4  86.4  126  77.8  91.1

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.047  0.047  0.047  0.047  0.047  0.047  0.047  0.047  0.047  0.047  0.047  0.047

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 10

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

Predicted Chemistry at YP-SR-4 - Post-Closure Year 10
Minimum Measured 
Baseline Chemistry 
at YP-SR-4 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐4: EFSFSR before confluence with Sugar Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.50  6.65  8.51  7.86  8.16  8.47  8.16  7.39  7.47  7.78  8.09  8.01  7.78  8.01  7.78

Alkalinity mg/L as CaCO3 >20  42.8  22.1  83.0  68.6  65.1  87.2  45.6  33.2  31.9  52.2  64.2  66.4  61.1  62.9  63.8

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.012  0.003  0.028  0.0038  0.0038  0.0079  0.0058  0.0058  0.0046  0.0034  0.0017  0.0017  0.0018  0.0018  0.0014

As mg/L  0.010  0.061  0.021  0.105  0.081  0.084  0.079  0.063  0.037  0.026  0.061  0.11  0.100  0.071  0.079  0.081

B mg/L  120  0.026 <0.01  0.050  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030

Ba mg/L  2.00  0.0107  0.0057  0.0133  0.011  0.011  0.011  0.0062  0.0062  0.0062  0.011  0.011  0.011  0.010  0.010  0.011

Be mg/L  0.0040 <0.00002 <0.00002 0.00003  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  12.6  5.90  16.1  16.2  16.3  16.7  12.5  7.57  7.15  11.6  15.7  16.2  14.8  14.5  15.9

Cd mg/L  0.00025 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.66 <0.2  1.05  1.69  1.69  1.56  1.13  0.37  0.19  0.46  1.05  1.29  1.58  1.56  1.52

Co mg/L - 0.00011 0.00005 0.00021  0.00026  0.00026  0.00026  9.6E-05  9.6E-05  9.6E-05  0.00015  0.00015  0.00015  0.00019  0.00019  0.00017

Cr mg/L  0.10  0.00022  0.00020  0.00040  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013

Cu mg/L  0.0090  0.00025  0.00010  0.00050  0.00026  0.00029  0.00026  0.00039  0.00027  0.00026  0.00017  0.00017  0.00013  0.00022  0.00017  0.00019

F mg/L  2.00  0.29 <0.2  0.40  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27

Fe mg/L  0.30  0.057 <0.02  0.099  0.32  0.42  0.35  0.29  0.10  0.083  0.22  0.27  0.19  0.29  0.37  0.37

Hg mg/L  1.2E-05  2.4E-06  1.3E-06  4.5E-06  3.7E-06  5.6E-06  4.8E-06  7.9E-06  9.2E-06  6.8E-06  5.9E-06  4.6E-06  4.7E-06  6.8E-06  5.5E-06  5.1E-06

K mg/L -  0.88  0.52  1.11  1.04  1.09  1.10  1.07  0.75  0.61  0.84  1.05  1.10  0.99  1.04  1.02

Mg mg/L -  2.86  1.26  3.96  4.31  4.39  4.41  3.24  1.88  1.67  2.90  4.07  4.39  3.68  3.81  4.10

Mn mg/L  0.050  0.020  0.006  0.051  0.21  0.21  0.26  0.35  0.055  0.065  0.15  0.094  0.094  0.18  0.18  0.13

Mo mg/L  0.60  0.00082  0.00052  0.00106  0.0014  0.0014  0.0014  0.00090  0.00090  0.00090  0.0015  0.0015  0.0015  0.0013  0.0013  0.0014

Na mg/L -  2.29  1.37  2.90  4.42  4.42  4.45  3.56  2.76  2.42  3.43  4.13  4.16  3.88  4.20  4.29

Ni mg/L  0.052  0.00023 <0.0002  0.00041  0.00034  0.00034  0.00034  0.00028  0.00028  0.00028  0.00027  0.00027  0.00027  0.00023  0.00023  0.00048

P mg/L -  0.035 <0.02  0.080  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.031  0.010  0.062  0.032  0.041  0.039  0.051  0.024  0.012  0.018  0.031  0.028  0.026  0.031  0.039

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00097  0.00097  0.00097  0.00097  0.00097  0.00097  0.00097  0.00097  0.00097  0.00097  0.00097  0.00097

SO4 mg/L  250  8.74  3.04  14.7  13.1  13.1  15.1  12.4  5.07  3.42  5.78  8.70  9.85  9.63  10.1  13.0

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05  2.8E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00017  0.00017  0.00017  0.00025  0.00025  0.00025  0.00028  0.00028  0.00028  0.00017  0.00017  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00150  0.00082  0.00087  0.0013  0.0011  0.00054  0.00050  0.00028  0.00034  0.00042  0.00082  0.00057  0.00086

TDS mg/L  500  66.0  35.5  142  70.2  70.2  89.3  74.6  46.8  53.6  56.7  80.1  80.1  116  72.1  84.4

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.048  0.048  0.048  0.048  0.048  0.048  0.048  0.048  0.048  0.048  0.048  0.048

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 15

Parameter

Minimum Measured 
Baseline Chemistry 
at YP-SR-4 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

Predicted Chemistry at YP-SR-4 - Post-Closure Year 15

All values are for dissolved fraction unless otherwise noted



YP‐SR‐4: EFSFSR before confluence with Sugar Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.50  6.65  8.51  7.84  8.15  8.46  8.15  7.38  7.46  7.77  8.08  8.00  7.77  8.00  7.77

Alkalinity mg/L as CaCO3 >20  42.8  22.1  83.0  67.0  63.5  85.1  44.5  32.4  31.1  51.0  62.6  64.8  59.6  61.3  62.2

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.012  0.003  0.028  0.0038  0.0038  0.0079  0.0058  0.0059  0.0046  0.0034  0.0017  0.0017  0.0018  0.0018  0.0014

As mg/L  0.010  0.061  0.021  0.105  0.081  0.084  0.079  0.063  0.037  0.026  0.061  0.11  0.100  0.071  0.079  0.081

B mg/L  120  0.026 <0.01  0.050  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029

Ba mg/L  2.00  0.0107  0.0057  0.0133  0.011  0.011  0.011  0.0062  0.0062  0.0062  0.011  0.011  0.011  0.010  0.010  0.011

Be mg/L  0.0040 <0.00002 <0.00002 0.00003  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  12.6  5.90  16.1  15.9  16.0  16.4  12.3  7.45  7.04  11.4  15.4  15.9  14.6  14.3  15.6

Cd mg/L  0.00025 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.66 <0.2  1.05  1.42  1.42  1.30  0.95  0.31  0.16  0.38  0.88  1.08  1.32  1.31  1.27

Co mg/L - 0.00011 0.00005 0.00021  0.00023  0.00023  0.00023  8.5E-05  8.5E-05  8.5E-05  0.00013  0.00013  0.00013  0.00017  0.00017  0.00015

Cr mg/L  0.10  0.00022  0.00020  0.00040  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013

Cu mg/L  0.0090  0.00025  0.00010  0.00050  0.00026  0.00029  0.00026  0.00039  0.00027  0.00026  0.00017  0.00017  0.00013  0.00021  0.00017  0.00019

F mg/L  2.00  0.29 <0.2  0.40  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27

Fe mg/L  0.30  0.057 <0.02  0.099  0.26  0.34  0.28  0.23  0.084  0.068  0.18  0.22  0.16  0.24  0.30  0.30

Hg mg/L  1.2E-05  2.4E-06  1.3E-06  4.5E-06  3.4E-06  5.3E-06  4.5E-06  7.4E-06  8.6E-06  6.3E-06  5.5E-06  4.3E-06  4.4E-06  6.3E-06  5.1E-06  4.8E-06

K mg/L -  0.88  0.52  1.11  1.02  1.07  1.08  1.05  0.74  0.60  0.83  1.03  1.08  0.97  1.02  1.00

Mg mg/L -  2.86  1.26  3.96  4.13  4.20  4.23  3.10  1.80  1.60  2.78  3.90  4.20  3.53  3.65  3.93

Mn mg/L  0.050  0.020  0.006  0.051  0.21  0.21  0.26  0.35  0.056  0.066  0.15  0.096  0.096  0.19  0.19  0.14

Mo mg/L  0.60  0.00082  0.00052  0.00106  0.0013  0.0013  0.0013  0.00087  0.00087  0.00087  0.0014  0.0014  0.0014  0.0012  0.0012  0.0014

Na mg/L -  2.29  1.37  2.90  4.11  4.11  4.14  3.31  2.57  2.25  3.19  3.84  3.87  3.61  3.90  3.99

Ni mg/L  0.052  0.00023 <0.0002  0.00041  0.00033  0.00033  0.00033  0.00027  0.00027  0.00027  0.00027  0.00027  0.00027  0.00023  0.00023  0.00047

P mg/L -  0.035 <0.02  0.080  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.031  0.010  0.062  0.032  0.041  0.039  0.051  0.024  0.012  0.018  0.031  0.028  0.026  0.030  0.039

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098

SO4 mg/L  250  8.74  3.04  14.7  13.0  13.0  15.0  12.3  5.04  3.40  5.74  8.65  9.79  9.57  10.0  12.9

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00016  0.00016  0.00016  0.00025  0.00025  0.00025  0.00028  0.00028  0.00028  0.00016  0.00016  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00150  0.00078  0.00082  0.0012  0.0010  0.00051  0.00047  0.00026  0.00032  0.00039  0.00078  0.00054  0.00081

TDS mg/L  500  66.0  35.5  142  68.2  68.2  86.8  72.4  45.5  52.1  55.1  77.8  77.8  113  70.0  82.0

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.047  0.047  0.047  0.047  0.047  0.047  0.047  0.047  0.047  0.047  0.047  0.047

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 20

Minimum Measured 
Baseline Chemistry 
at YP-SR-4 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

Parameter

All values are for dissolved fraction unless otherwise noted

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

Predicted Chemistry at YP-SR-4 - Post-Closure Year 20



YP‐SR‐4: EFSFSR before confluence with Sugar Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.50  6.65  8.51  7.84  8.15  8.46  8.15  7.38  7.46  7.77  8.07  8.00  7.77  8.00  7.77

Alkalinity mg/L as CaCO3 >20  42.8  22.1  83.0  65.3  61.9  82.9  43.4  31.6  30.3  49.7  61.1  63.2  58.1  59.8  60.6

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.012  0.003  0.028  0.0037  0.0037  0.0077  0.0056  0.0057  0.0045  0.0033  0.0017  0.0017  0.0018  0.0018  0.0014

As mg/L  0.010  0.061  0.021  0.105  0.073  0.076  0.072  0.057  0.033  0.024  0.055  0.095  0.090  0.064  0.071  0.073

B mg/L  120  0.026 <0.01  0.050  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Ba mg/L  2.00  0.0107  0.0057  0.0133  0.010  0.010  0.010  0.0060  0.0060  0.0060  0.011  0.011  0.011  0.0098  0.0098  0.010

Be mg/L  0.0040 <0.00002 <0.00002 0.00003  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  12.6  5.90  16.1  15.6  15.7  16.1  12.1  7.31  6.91  11.2  15.1  15.6  14.3  14.0  15.3

Cd mg/L  0.00025 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.66 <0.2  1.05  1.16  1.16  1.06  0.77  0.26  0.13  0.31  0.72  0.88  1.08  1.07  1.04

Co mg/L - 0.00011 0.00005 0.00021  0.00020  0.00020  0.00020  7.2E-05  7.2E-05  7.2E-05  0.00011  0.00011  0.00011  0.00014  0.00014  0.00013

Cr mg/L  0.10  0.00022  0.00020  0.00040  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013

Cu mg/L  0.0090  0.00025  0.00010  0.00050  0.00025  0.00028  0.00025  0.00038  0.00026  0.00025  0.00017  0.00016  0.00012  0.00021  0.00016  0.00018

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.057 <0.02  0.099  0.21  0.28  0.23  0.19  0.069  0.055  0.14  0.18  0.13  0.19  0.25  0.25

Hg mg/L  1.2E-05  2.4E-06  1.3E-06  4.5E-06  2.9E-06  4.4E-06  3.8E-06  6.3E-06  7.3E-06  5.4E-06  4.7E-06  3.6E-06  3.7E-06  5.4E-06  4.3E-06  4.0E-06

K mg/L -  0.88  0.52  1.11  0.99  1.03  1.04  1.01  0.71  0.58  0.80  0.99  1.04  0.93  0.98  0.96

Mg mg/L -  2.86  1.26  3.96  3.96  4.04  4.06  2.98  1.73  1.54  2.67  3.75  4.04  3.39  3.51  3.77

Mn mg/L  0.050  0.020  0.006  0.051  0.18  0.18  0.22  0.30  0.047  0.056  0.13  0.081  0.081  0.16  0.16  0.11

Mo mg/L  0.60  0.00082  0.00052  0.00106  0.0012  0.0012  0.0012  0.00083  0.00083  0.00083  0.0014  0.0014  0.0014  0.0012  0.0012  0.0013

Na mg/L -  2.29  1.37  2.90  3.73  3.73  3.76  3.01  2.34  2.04  2.90  3.49  3.52  3.28  3.54  3.62

Ni mg/L  0.052  0.00023 <0.0002  0.00041  0.00030  0.00030  0.00030  0.00024  0.00024  0.00024  0.00024  0.00024  0.00024  0.00020  0.00020  0.00042

P mg/L -  0.035 <0.02  0.080  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.031  0.010  0.062  0.033  0.041  0.039  0.051  0.024  0.012  0.018  0.031  0.028  0.027  0.031  0.039

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098

SO4 mg/L  250  8.74  3.04  14.7  12.5  12.5  14.4  11.9  4.86  3.28  5.54  8.35  9.44  9.23  9.65  12.4

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00016  0.00016  0.00016  0.00025  0.00025  0.00025  0.00027  0.00027  0.00027  0.00016  0.00016  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00150  0.00063  0.00067  0.0010  0.00085  0.00042  0.00038  0.00021  0.00026  0.00032  0.00063  0.00044  0.00066

TDS mg/L  500  66.0  35.5  142  65.7  65.7  83.6  69.8  43.8  50.2  53.0  75.0  75.0  109  67.5  79.0

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 30

Parameter

Minimum Measured 
Baseline Chemistry 
at YP-SR-4 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

Units

All values are for dissolved fraction unless otherwise noted

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

Predicted Chemistry at YP-SR-4 - Post-Closure Year 30



YP‐SR‐4: EFSFSR before confluence with Sugar Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.50  6.65  8.51  7.84  8.15  8.46  8.15  7.38  7.46  7.76  8.07  8.00  7.76  8.00  7.76

Alkalinity mg/L as CaCO3 >20  42.8  22.1  83.0  64.6  61.3  82.1  42.9  31.3  30.0  49.2  60.4  62.5  57.5  59.2  60.0

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.012  0.003  0.028  0.0037  0.0037  0.0076  0.0056  0.0057  0.0045  0.0033  0.0017  0.0017  0.0018  0.0018  0.0014

As mg/L  0.010  0.061  0.021  0.105  0.072  0.074  0.070  0.056  0.032  0.023  0.054  0.094  0.088  0.063  0.070  0.072

B mg/L  120  0.026 <0.01  0.050  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Ba mg/L  2.00  0.0107  0.0057  0.0133  0.010  0.010  0.010  0.0059  0.0059  0.0059  0.010  0.010  0.010  0.0097  0.0097  0.010

Be mg/L  0.0040 <0.00002 <0.00002 0.00003  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  12.6  5.90  16.1  15.5  15.6  16.0  12.0  7.25  6.85  11.1  15.0  15.5  14.2  13.9  15.2

Cd mg/L  0.00025 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.66 <0.2  1.05  1.09  1.09  1.00  0.73  0.24  0.12  0.29  0.67  0.83  1.01  1.00  0.97

Co mg/L - 0.00011 0.00005 0.00021  0.00019  0.00019  0.00019  6.9E-05  6.9E-05  6.9E-05  0.00011  0.00011  0.00011  0.00013  0.00013  0.00012

Cr mg/L  0.10  0.00022  0.00020  0.00040  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013

Cu mg/L  0.0090  0.00025  0.00010  0.00050  0.00025  0.00028  0.00025  0.00037  0.00026  0.00025  0.00017  0.00016  0.00012  0.00021  0.00016  0.00018

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.057 <0.02  0.099  0.20  0.26  0.22  0.18  0.064  0.052  0.14  0.17  0.12  0.18  0.23  0.23

Hg mg/L  1.2E-05  2.4E-06  1.3E-06  4.5E-06  2.7E-06  4.2E-06  3.5E-06  5.9E-06  6.8E-06  5.0E-06  4.4E-06  3.4E-06  3.5E-06  5.0E-06  4.0E-06  3.8E-06

K mg/L -  0.88  0.52  1.11  0.98  1.02  1.03  1.00  0.70  0.57  0.79  0.98  1.03  0.92  0.97  0.95

Mg mg/L -  2.86  1.26  3.96  3.90  3.97  4.00  2.93  1.70  1.51  2.62  3.69  3.97  3.33  3.45  3.71

Mn mg/L  0.050  0.020  0.006  0.051  0.17  0.17  0.21  0.28  0.044  0.052  0.12  0.076  0.076  0.15  0.15  0.11

Mo mg/L  0.60  0.00082  0.00052  0.00106  0.0012  0.0012  0.0012  0.00082  0.00082  0.00082  0.0013  0.0013  0.0013  0.0012  0.0012  0.0013

Na mg/L -  2.29  1.37  2.90  3.64  3.64  3.66  2.93  2.28  1.99  2.83  3.40  3.43  3.19  3.45  3.53

Ni mg/L  0.052  0.00023 <0.0002  0.00041  0.00029  0.00029  0.00029  0.00024  0.00024  0.00024  0.00023  0.00023  0.00023  0.00020  0.00020  0.00041

P mg/L -  0.035 <0.02  0.080  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.031  0.010  0.062  0.032  0.041  0.039  0.051  0.024  0.012  0.018  0.031  0.028  0.027  0.031  0.039

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098

SO4 mg/L  250  8.74  3.04  14.7  12.4  12.4  14.3  11.8  4.82  3.26  5.49  8.27  9.36  9.16  9.56  12.3

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00016  0.00016  0.00016  0.00025  0.00025  0.00025  0.00027  0.00027  0.00027  0.00016  0.00016  0.00013

Zn mg/L  0.12  0.00071 <0.0005  0.00150  0.00060  0.00063  0.00096  0.00080  0.00039  0.00036  0.00020  0.00025  0.00030  0.00060  0.00042  0.00063

TDS mg/L  500  66.0  35.5  142  64.9  64.9  82.6  68.9  43.3  49.6  52.4  74.0  74.0  108  66.6  78.0

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.045  0.045  0.045  0.045  0.045  0.045  0.045  0.045  0.045  0.045  0.045  0.045

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 50

Minimum Measured 
Baseline Chemistry 
at YP-SR-4 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

Predicted Chemistry at YP-SR-4 - Post-Closure Year 50

All values are for dissolved fraction unless otherwise noted

Parameter



YP‐SR‐4: EFSFSR before confluence with Sugar Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.50  6.65  8.51  7.84  8.15  8.46  8.15  7.38  7.46  7.76  8.07  8.00  7.76  8.00  7.76

Alkalinity mg/L as CaCO3 >20  42.8  22.1  83.0  65.3  61.9  83.0  43.4  31.6  30.3  49.7  61.1  63.2  58.1  59.8  60.7

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.012  0.003  0.028  0.0037  0.0037  0.0077  0.0056  0.0057  0.0045  0.0033  0.0017  0.0017  0.0018  0.0018  0.0014

As mg/L  0.010  0.061  0.021  0.105  0.075  0.077  0.073  0.058  0.034  0.024  0.056  0.097  0.092  0.065  0.072  0.074

B mg/L  120  0.026 <0.01  0.050  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Ba mg/L  2.00  0.0107  0.0057  0.0133  0.010  0.010  0.010  0.0060  0.0060  0.0060  0.011  0.011  0.011  0.0099  0.0099  0.010

Be mg/L  0.0040 <0.00002 <0.00002 0.00003  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  12.6  5.90  16.1  15.6  15.7  16.1  12.1  7.32  6.91  11.2  15.1  15.6  14.3  14.0  15.3

Cd mg/L  0.00025 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.66 <0.2  1.05  1.17  1.17  1.07  0.78  0.26  0.13  0.32  0.72  0.89  1.09  1.08  1.05

Co mg/L - 0.00011 0.00005 0.00021  0.00020  0.00020  0.00020  7.3E-05  7.3E-05  7.3E-05  0.00011  0.00011  0.00011  0.00014  0.00014  0.00013

Cr mg/L  0.10  0.00022  0.00020  0.00040  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013

Cu mg/L  0.0090  0.00025  0.00010  0.00050  0.00025  0.00028  0.00025  0.00038  0.00026  0.00025  0.00017  0.00016  0.00012  0.00021  0.00016  0.00018

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.057 <0.02  0.099  0.22  0.28  0.23  0.19  0.069  0.056  0.15  0.18  0.13  0.20  0.25  0.25

Hg mg/L  1.2E-05  2.4E-06  1.3E-06  4.5E-06  2.9E-06  4.5E-06  3.8E-06  6.3E-06  7.4E-06  5.4E-06  4.7E-06  3.7E-06  3.7E-06  5.4E-06  4.4E-06  4.1E-06

K mg/L -  0.88  0.52  1.11  0.99  1.04  1.05  1.01  0.71  0.58  0.80  1.00  1.05  0.93  0.98  0.97

Mg mg/L -  2.86  1.26  3.96  3.97  4.04  4.06  2.98  1.73  1.54  2.67  3.75  4.04  3.39  3.51  3.77

Mn mg/L  0.050  0.020  0.006  0.051  0.18  0.18  0.23  0.31  0.049  0.058  0.13  0.083  0.083  0.16  0.16  0.12

Mo mg/L  0.60  0.00082  0.00052  0.00106  0.0012  0.0012  0.0012  0.00083  0.00083  0.00083  0.0014  0.0014  0.0014  0.0012  0.0012  0.0013

Na mg/L -  2.29  1.37  2.90  3.77  3.77  3.79  3.03  2.36  2.06  2.93  3.52  3.55  3.31  3.58  3.66

Ni mg/L  0.052  0.00023 <0.0002  0.00041  0.00030  0.00030  0.00030  0.00025  0.00025  0.00025  0.00025  0.00025  0.00025  0.00021  0.00021  0.00043

P mg/L -  0.035 <0.02  0.080  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.031  0.010  0.062  0.032  0.041  0.039  0.051  0.024  0.012  0.018  0.031  0.028  0.027  0.031  0.039

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098

SO4 mg/L  250  8.74  3.04  14.7  12.6  12.6  14.5  12.0  4.88  3.30  5.57  8.39  9.49  9.28  9.70  12.5

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00016  0.00016  0.00016  0.00025  0.00025  0.00025  0.00027  0.00027  0.00027  0.00016  0.00016  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00150  0.00066  0.00069  0.0011  0.00088  0.00043  0.00040  0.00022  0.00027  0.00033  0.00066  0.00046  0.00069

TDS mg/L  500  66.0  35.5  142  65.9  65.9  83.8  69.9  43.9  50.3  53.2  75.1  75.1  109  67.6  79.2

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 75

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

Predicted Chemistry at YP-SR-4 - Post-Closure Year 75
Parameter

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 
at YP-SR-4 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)



YP‐SR‐4: EFSFSR before confluence with Sugar Creek

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.50  6.65  8.51  7.84  8.15  8.46  8.15  7.38  7.46  7.77  8.07  8.00  7.77  8.00  7.77

Alkalinity mg/L as CaCO3 >20  42.8  22.1  83.0  65.5  62.1  83.2  43.5  31.7  30.4  49.9  61.3  63.4  58.3  60.0  60.8

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Al mg/L  0.050  0.012  0.003  0.028  0.0037  0.0037  0.0077  0.0056  0.0057  0.0045  0.0033  0.0017  0.0017  0.0018  0.0018  0.0014

As mg/L  0.010  0.061  0.021  0.105  0.075  0.078  0.074  0.058  0.034  0.025  0.057  0.098  0.092  0.066  0.073  0.075

B mg/L  120  0.026 <0.01  0.050  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029

Ba mg/L  2.00  0.0107  0.0057  0.0133  0.011  0.011  0.011  0.0060  0.0060  0.0060  0.011  0.011  0.011  0.0099  0.0099  0.010

Be mg/L  0.0040 <0.00002 <0.00002 0.00003  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  12.6  5.90  16.1  15.7  15.8  16.2  12.2  7.33  6.93  11.2  15.2  15.7  14.4  14.1  15.4

Cd mg/L  0.00025 <0.00002 <0.00002 0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.66 <0.2  1.05  1.19  1.19  1.10  0.80  0.26  0.13  0.32  0.74  0.91  1.11  1.10  1.07

Co mg/L - 0.00011 0.00005 0.00021  0.00020  0.00020  0.00020  7.4E-05  7.4E-05  7.4E-05  0.00012  0.00012  0.00012  0.00014  0.00014  0.00013

Cr mg/L  0.10  0.00022  0.00020  0.00040  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013  0.00013

Cu mg/L  0.0090  0.00025  0.00010  0.00050  0.00025  0.00029  0.00025  0.00038  0.00026  0.00025  0.00017  0.00017  0.00013  0.00021  0.00017  0.00019

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.057 <0.02  0.099  0.22  0.29  0.24  0.20  0.070  0.057  0.15  0.18  0.13  0.20  0.25  0.25

Hg mg/L  1.2E-05  2.4E-06  1.3E-06  4.5E-06  3.0E-06  4.5E-06  3.8E-06  6.4E-06  7.4E-06  5.5E-06  4.8E-06  3.7E-06  3.8E-06  5.5E-06  4.4E-06  4.1E-06

K mg/L -  0.88  0.52  1.11  0.99  1.04  1.05  1.02  0.72  0.58  0.80  1.00  1.05  0.94  0.99  0.97

Mg mg/L -  2.86  1.26  3.96  3.98  4.05  4.08  2.99  1.74  1.54  2.68  3.76  4.05  3.40  3.52  3.79

Mn mg/L  0.050  0.020  0.006  0.051  0.19  0.19  0.23  0.32  0.050  0.059  0.14  0.086  0.086  0.17  0.17  0.12

Mo mg/L  0.60  0.00082  0.00052  0.00106  0.0013  0.0013  0.0013  0.00083  0.00083  0.00083  0.0014  0.0014  0.0014  0.0012  0.0012  0.0013

Na mg/L -  2.29  1.37  2.90  3.81  3.81  3.83  3.07  2.38  2.08  2.96  3.56  3.59  3.34  3.61  3.70

Ni mg/L  0.052  0.00023 <0.0002  0.00041  0.00031  0.00031  0.00031  0.00025  0.00025  0.00025  0.00025  0.00025  0.00025  0.00021  0.00021  0.00043

P mg/L -  0.035 <0.02  0.080  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022  0.022

Pb mg/L  0.0025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.031  0.010  0.062  0.032  0.041  0.039  0.051  0.024  0.012  0.018  0.031  0.028  0.026  0.031  0.039

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098

SO4 mg/L  250  8.74  3.04  14.7  12.6  12.6  14.6  12.0  4.91  3.32  5.60  8.43  9.54  9.33  9.74  12.6

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05

V mg/L  0.84  0.00021 <0.0002  0.00030  0.00016  0.00016  0.00016  0.00025  0.00025  0.00025  0.00027  0.00027  0.00027  0.00016  0.00016  0.00014

Zn mg/L  0.12  0.00071 <0.0005  0.00150  0.00067  0.00071  0.0011  0.00090  0.00044  0.00040  0.00023  0.00028  0.00034  0.00067  0.00047  0.00070

TDS mg/L  500  66.0  35.5  142  66.2  66.2  84.1  70.2  44.1  50.5  53.4  75.4  75.4  110  67.9  79.5

NO3 + NO2 mg/L as N -  0.051 <0.05  0.061  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046  0.046

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 100

Predicted Chemistry at YP-SR-4 - Post-Closure Year 100
Parameter

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 
at YP-SR-4 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)

Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-4 (HDR, 2017)



YP‐SR‐2: EFSFSR downstream of all proposed mining activities after Sugar Creek confluence

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.61  6.64  8.62  7.26  8.00  7.63  7.63  7.33  7.11  7.63  7.78  7.33  7.70  7.92  7.55

Alkalinity mg/L as CaCO3 >20  47.6  16.3  90.0  65.3  60.2  79.0  40.6  32.0  32.9  54.6  59.3  62.8  57.2  51.2  72.6

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.016  0.002  0.11  0.016  0.016  0.019  0.026  0.026  0.017  0.0013  0.0075  0.0075  0.013  0.013  0.0013

As mg/L  0.010  0.043  0.015  0.071  0.039  0.042  0.037  0.028  0.018  0.013  0.029  0.049  0.047  0.035  0.038  0.041

B mg/L  120  0.026 <0.01  0.050  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Ba mg/L  2.00  0.0112  0.0058  0.0154  0.014  0.014  0.014  0.0078  0.0078  0.0078  0.014  0.014  0.014  0.013  0.013  0.014

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  14.2  7.1  20.3  17.1  17.7  16.9  12.3  8.91  8.45  12.6  16.9  17.6  16.2  15.8  16.7

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.52  0.23  0.81  0.69  0.72  0.60  0.42  0.15  0.106  0.106  0.33  0.49  0.69  0.68  0.65

Co mg/L - 0.00007 0.00003 0.00017  9.1E-05  9.1E-05  9.1E-05  3.2E-05  3.2E-05  3.2E-05  4.3E-05  4.3E-05  4.3E-05  5.8E-05  5.8E-05  6.2E-05

Cr mg/L  0.10  0.00021 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00023  0.00010  0.00060  2.5E-05  3.4E-05  2.5E-05  5.1E-05  3.5E-05  2.5E-05  1.9E-05  2.8E-05  3.2E-05  2.5E-05  2.4E-05  3.1E-05

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.037 <0.02  0.101  0.041  0.077  0.051  0.049  0.017  0.0057  0.033  0.038  0.030  0.040  0.073  0.058

Hg mg/L  1.2E-05  5.7E-06  1.7E-06  3.0E-05  3.2E-06  4.1E-06  3.1E-06  5.5E-06  5.1E-06  4.6E-06  3.8E-06  3.1E-06  4.1E-06  4.2E-06  2.9E-06  3.2E-06

K mg/L -  0.84  0.53  1.07  0.87  0.94  0.92  0.82  0.64  0.56  0.75  0.92  0.93  0.86  0.84  0.88

Mg mg/L -  2.97  1.37  4.94  3.40  3.57  3.23  2.25  1.55  1.45  2.39  3.28  3.53  3.09  3.05  3.28

Mn mg/L  0.050  0.011  0.003  0.023  0.013  0.013  0.014  0.016  0.0028  0.0034  0.0076  0.0052  0.0052  0.011  0.011  0.0077

Mo mg/L  0.60  0.00086  0.00048  0.00111  0.0013  0.0013  0.0013  0.00071  0.00071  0.00071  0.0013  0.0013  0.0013  0.0012  0.0012  0.0013

Na mg/L -  2.30  1.41  3.05  2.92  2.97  2.92  2.39  1.93  1.65  2.28  2.64  2.71  2.67  2.73  2.75

Ni mg/L  0.052  0.00024 <0.0002  0.00050  0.00034  0.00034  0.00034  0.00017  0.00017  0.00017  0.00030  0.00030  0.00030  0.00031  0.00031  0.00031

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.022  0.007  0.037  0.022  0.027  0.024  0.026  0.013  0.0068  0.012  0.019  0.019  0.018  0.020  0.027

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  9.08  3.33  17.3  10.48  10.59  9.74  8.14  4.50  2.85  4.90  7.46  8.37  8.26  8.54  10.99

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00023  0.00023  0.00023  0.00019  0.00019  0.00019  0.00035  0.00035  0.00035  0.00019  0.00019  0.00019

Zn mg/L  0.12  0.00069 <0.0005  0.00150  0.00020  0.00021  0.00025  0.00023  0.00020  7.2E-05  1.3E-04  1.1E-04  0.00016  0.00019  0.00015  0.00020

TDS mg/L  500  66.5  34.5  137  41.3  36.7  45.3  29.4  26.8  31.1  29.1  42.6  53.5  58.8  36.7  46.6

NO3 + NO2 mg/L as N -  0.053 <0.05  0.114  0.050  0.050  0.050  0.050  0.050  0.050  0.050  0.050  0.050  0.050  0.050  0.050

Indicates value is greater than the strictest potentially applicable surface water quality standard

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

Predicted Chemistry at YP-SR-2 - Operational Year 1

OPERATIONAL YEAR 1

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 
at YP-SR-2 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)



YP‐SR‐2: EFSFSR downstream of all proposed mining activities after Sugar Creek confluence

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.61  6.64  8.62  7.25  7.98  7.61  7.61  7.32  7.10  7.61  7.76  7.32  7.69  7.91  7.54

Alkalinity mg/L as CaCO3 >20  47.6  16.3  90.0  66.3  61.1  80.2  41.2  32.5  33.4  55.5  60.3  63.7  58.1  52.0  73.7

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.016  0.002  0.11  0.016  0.016  0.018  0.025  0.025  0.017  0.0013  0.0074  0.0074  0.012  0.012  0.0013

As mg/L  0.010  0.043  0.015  0.071  0.040  0.043  0.037  0.028  0.018  0.013  0.029  0.049  0.048  0.036  0.039  0.041

B mg/L  120  0.026 <0.01  0.050  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Ba mg/L  2.00  0.0112  0.0058  0.0154  0.016  0.016  0.016  0.0087  0.0087  0.0087  0.016  0.016  0.016  0.015  0.015  0.016

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  14.2  7.1  20.3  17.6  18.2  17.4  12.7  9.1  8.7  12.9  17.4  18.1  16.7  16.2  17.1

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.52  0.23  0.81  0.74  0.78  0.64  0.45  0.16  0.11  0.11  0.35  0.52  0.75  0.73  0.70

Co mg/L - 0.00007 0.00003 0.00017  1.0E-04  1.0E-04  1.0E-04  3.6E-05  3.6E-05  3.6E-05  4.8E-05  4.8E-05  4.8E-05  6.6E-05  6.6E-05  7.0E-05

Cr mg/L  0.10  0.00021 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00023  0.00010  0.00060  4.1E-05  5.6E-05  4.1E-05  8.3E-05  5.6E-05  4.1E-05  3.1E-05  4.6E-05  5.2E-05  4.1E-05  3.9E-05  5.0E-05

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.037 <0.02  0.101  0.044  0.082  0.054  0.052  0.018  0.0061  0.036  0.040  0.032  0.043  0.078  0.062

Hg mg/L  1.2E-05  5.7E-06  1.7E-06  3.0E-05  3.2E-06  4.1E-06  3.1E-06  5.5E-06  5.1E-06  4.5E-06  3.8E-06  3.1E-06  4.1E-06  4.2E-06  2.9E-06  3.2E-06

K mg/L -  0.84  0.53  1.07  0.89  0.97  0.94  0.83  0.65  0.57  0.77  0.94  0.95  0.88  0.86  0.90

Mg mg/L -  2.97  1.37  4.94  3.50  3.67  3.32  2.31  1.60  1.49  2.46  3.37  3.63  3.17  3.13  3.37

Mn mg/L  0.050  0.011  0.003  0.023  0.014  0.014  0.016  0.018  0.0032  0.0039  0.0086  0.0059  0.0059  0.012  0.012  0.0087

Mo mg/L  0.60  0.00086  0.00048  0.00111  0.0014  0.0014  0.0014  0.00074  0.00074  0.00074  0.0013  0.0013  0.0013  0.0013  0.0013  0.0013

Na mg/L -  2.30  1.41  3.05  3.16  3.21  3.16  2.58  2.09  1.79  2.46  2.86  2.93  2.88  2.95  2.97

Ni mg/L  0.052  0.00024 <0.0002  0.00050  0.00041  0.00041  0.00041  0.00020  0.00020  0.00020  0.00037  0.00037  0.00037  0.00037  0.00037  0.00037

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.022  0.007  0.037  0.022  0.027  0.024  0.026  0.014  0.0069  0.012  0.019  0.019  0.018  0.020  0.027

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  9.08  3.33  17.3  11.6  11.8  10.8  9.1  5.00  3.16  5.44  8.29  9.3  9.2  9.5  12.2

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00023  0.00023  0.00023  0.00019  0.00019  0.00019  0.00035  0.00035  0.00035  0.00019  0.00019  0.00019

Zn mg/L  0.12  0.00069 <0.0005  0.00150  0.00029  0.00030  0.00035  0.00033  0.00029  0.00010  0.00018  0.00016  0.00023  0.00027  0.00022  0.00028

TDS mg/L  500  66.5  34.5  137  43.7  38.8  47.9  31.1  28.3  32.8  30.7  45.1  56.6  62.2  38.8  49.2

NO3 + NO2 mg/L as N -  0.053 <0.05  0.114  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 2

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 
at YP-SR-2 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

Predicted Chemistry at YP-SR-2 - Operational Year 2



YP‐SR‐2: EFSFSR downstream of all proposed mining activities after Sugar Creek confluence

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.61  6.64  8.62  7.26  8.00  7.63  7.63  7.33  7.11  7.63  7.77  7.33  7.70  7.92  7.55

Alkalinity mg/L as CaCO3 >20  47.6  16.3  90.0  65.8  60.6  79.5  40.8  32.2  33.1  55.0  59.8  63.2  57.6  51.6  73.1

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.016  0.002  0.11  0.016  0.016  0.019  0.026  0.026  0.017  0.0013  0.0075  0.0075  0.013  0.013  0.0013

As mg/L  0.010  0.043  0.015  0.071  0.039  0.042  0.036  0.028  0.018  0.013  0.028  0.049  0.047  0.035  0.038  0.041

B mg/L  120  0.026 <0.01  0.050  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Ba mg/L  2.00  0.0112  0.0058  0.0154  0.015  0.015  0.015  0.0081  0.0081  0.0081  0.014  0.014  0.014  0.013  0.013  0.014

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  14.2  7.1  20.3  17.3  17.9  17.1  12.5  9.02  8.56  12.7  17.1  17.8  16.4  16.0  16.9

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.52  0.23  0.81  0.70  0.74  0.61  0.43  0.16  0.108  0.108  0.33  0.50  0.71  0.70  0.66

Co mg/L - 0.00007 0.00003 0.00017  9.4E-05  9.4E-05  9.4E-05  3.3E-05  3.3E-05  3.3E-05  4.4E-05  4.4E-05  4.4E-05  6.0E-05  6.0E-05  6.4E-05

Cr mg/L  0.10  0.00021 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00023  0.00010  0.00060  2.9E-05  4.0E-05  2.9E-05  5.9E-05  4.0E-05  2.9E-05  2.2E-05  3.3E-05  3.7E-05  2.9E-05  2.7E-05  3.5E-05

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.037 <0.02  0.101  0.042  0.078  0.052  0.050  0.017  0.0058  0.034  0.039  0.031  0.041  0.075  0.060

Hg mg/L  1.2E-05  5.7E-06  1.7E-06  3.0E-05  3.2E-06  4.1E-06  3.1E-06  5.6E-06  5.1E-06  4.6E-06  3.9E-06  3.1E-06  4.1E-06  4.3E-06  2.9E-06  3.3E-06

K mg/L -  0.84  0.53  1.07  0.88  0.95  0.93  0.82  0.64  0.56  0.76  0.92  0.94  0.87  0.85  0.89

Mg mg/L -  2.97  1.37  4.94  3.44  3.61  3.27  2.27  1.57  1.47  2.42  3.32  3.57  3.12  3.08  3.32

Mn mg/L  0.050  0.011  0.003  0.023  0.013  0.013  0.014  0.016  0.0029  0.0035  0.0078  0.0054  0.0054  0.011  0.011  0.0079

Mo mg/L  0.60  0.00086  0.00048  0.00111  0.0013  0.0013  0.0013  0.00072  0.00072  0.00072  0.0013  0.0013  0.0013  0.0012  0.0012  0.0013

Na mg/L -  2.30  1.41  3.05  2.98  3.02  2.98  2.43  1.97  1.69  2.32  2.69  2.76  2.72  2.78  2.80

Ni mg/L  0.052  0.00024 <0.0002  0.00050  0.00035  0.00035  0.00035  0.00017  0.00017  0.00017  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.022  0.007  0.037  0.022  0.027  0.023  0.025  0.013  0.0068  0.011  0.019  0.019  0.018  0.019  0.027

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  9.08  3.33  17.3  10.84  10.95  10.07  8.42  4.65  2.94  5.06  7.71  8.66  8.54  8.83  11.37

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00023  0.00023  0.00023  0.00019  0.00019  0.00019  0.00035  0.00035  0.00035  0.00019  0.00019  0.00019

Zn mg/L  0.12  0.00069 <0.0005  0.00150  0.00022  0.00023  0.00027  0.00026  0.00022  8.0E-05  0.00014  0.00012  0.00018  0.00021  0.00017  0.00022

TDS mg/L  500  66.5  34.5  137  42.1  37.4  46.2  30.0  27.3  31.7  29.7  43.5  54.6  60.0  37.4  47.5

NO3 + NO2 mg/L as N -  0.053 <0.05  0.114  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051

Indicates value is greater than the strictest potentially applicable surface water quality standard

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

OPERATIONAL YEAR 3

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 
at YP-SR-2 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

Average Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

Predicted Chemistry at YP-SR-2 - Operational Year 3 



Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.61  6.64  8.62  7.25  7.99  7.62  7.62  7.33  7.11  7.62  7.77  7.33  7.70  7.92  7.55

Alkalinity mg/L as CaCO3 >20  47.6  16.3  90.0  65.8  60.6  79.6  40.9  32.3  33.1  55.0  59.8  63.2  57.6  51.6  73.1

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.016  0.002  0.11  0.016  0.016  0.019  0.026  0.026  0.017  0.0013  0.0074  0.0074  0.013  0.013  0.0013

As mg/L  0.010  0.043  0.015  0.071  0.039  0.042  0.036  0.028  0.018  0.013  0.028  0.049  0.047  0.035  0.038  0.040

B mg/L  120  0.026 <0.01  0.050  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Ba mg/L  2.00  0.0112  0.0058  0.0154  0.015  0.015  0.015  0.0082  0.0082  0.0082  0.015  0.015  0.015  0.014  0.014  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  14.2  7.1  20.3  17.4  18.0  17.1  12.5  9.0  8.57  12.7  17.1  17.8  16.4  16.0  16.9

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.52  0.23  0.81  0.71  0.75  0.62  0.43  0.16  0.109  0.109  0.34  0.50  0.72  0.70  0.67

Co mg/L - 0.00007 0.00003 0.00017  9.5E-05  9.5E-05  9.5E-05  3.3E-05  3.3E-05  3.3E-05  4.5E-05  4.5E-05  4.5E-05  6.1E-05  6.1E-05  6.5E-05

Cr mg/L  0.10  0.00021 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00023  0.00010  0.00060  3.2E-05  4.3E-05  3.2E-05  6.4E-05  4.4E-05  3.2E-05  2.4E-05  3.5E-05  4.0E-05  3.2E-05  3.0E-05  3.9E-05

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.037 <0.02  0.101  0.042  0.079  0.052  0.050  0.017  0.0059  0.034  0.039  0.031  0.041  0.075  0.060

Hg mg/L  1.2E-05  5.7E-06  1.7E-06  3.0E-05  3.2E-06  4.1E-06  3.1E-06  5.6E-06  5.1E-06  4.6E-06  3.8E-06  3.1E-06  4.1E-06  4.3E-06  2.9E-06  3.3E-06

K mg/L -  0.84  0.53  1.07  0.88  0.95  0.93  0.82  0.64  0.57  0.76  0.92  0.94  0.87  0.85  0.89

Mg mg/L -  2.97  1.37  4.94  3.44  3.61  3.27  2.27  1.57  1.46  2.42  3.31  3.57  3.12  3.08  3.31

Mn mg/L  0.050  0.011  0.003  0.023  0.013  0.013  0.015  0.016  0.0030  0.0036  0.0079  0.0054  0.0054  0.011  0.011  0.0080

Mo mg/L  0.60  0.00086  0.00048  0.00111  0.0013  0.0013  0.0013  0.00072  0.00072  0.00072  0.0013  0.0013  0.0013  0.0012  0.0012  0.0013

Na mg/L -  2.30  1.41  3.05  3.01  3.06  3.01  2.46  1.99  1.71  2.35  2.73  2.79  2.75  2.81  2.84

Ni mg/L  0.052  0.00024 <0.0002  0.00050  0.00036  0.00036  0.00036  0.00018  0.00018  0.00018  0.00032  0.00032  0.00032  0.00033  0.00033  0.00033

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.022  0.007  0.037  0.022  0.027  0.023  0.025  0.013  0.0067  0.011  0.019  0.019  0.018  0.019  0.027

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  9.08  3.33  17.3  10.97  11.09  10.19  8.52  4.71  2.98  5.13  7.81  8.76  8.64  8.94  11.50

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00023  0.00023  0.00023  0.00019  0.00019  0.00019  0.00035  0.00035  0.00035  0.00019  0.00019  0.00019

Zn mg/L  0.12  0.00069 <0.0005  0.00150  0.00024  0.00024  0.00029  0.00027  0.00024  8.3E-05  0.00015  0.00013  0.00019  0.00022  0.00018  0.00023

TDS mg/L  500  66.5  34.5  137  42.3  37.6  46.4  30.2  27.4  31.8  29.8  43.7  54.9  60.3  37.6  47.8

NO3 + NO2 mg/L as N -  0.053 <0.05  0.114  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051

Indicates value is greater than the strictest potentially applicable surface water quality standard

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

Predicted Chemistry at YP-SR-2 - Operational Year 4 

OPERATIONAL YEAR 4

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 
at YP-SR-2 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)



YP‐SR‐2: EFSFSR downstream of all proposed mining activities after Sugar Creek confluence

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.61  6.64  8.62  7.25  7.99  7.62  7.62  7.33  7.11  7.62  7.77  7.33  7.70  7.92  7.55

Alkalinity mg/L as CaCO3 >20  47.6  16.3  90.0  65.6  60.5  79.4  40.8  32.2  33.0  54.9  59.6  63.1  57.5  51.5  72.9

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.016  0.002  0.11  0.016  0.016  0.019  0.026  0.026  0.017  0.0013  0.0074  0.0074  0.013  0.013  0.0013

As mg/L  0.010  0.043  0.015  0.071  0.038  0.041  0.036  0.027  0.017  0.013  0.028  0.048  0.046  0.034  0.037  0.040

B mg/L  120  0.026 <0.01  0.050  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Ba mg/L  2.00  0.0112  0.0058  0.0154  0.015  0.015  0.015  0.0081  0.0081  0.0081  0.015  0.015  0.015  0.014  0.014  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  14.2  7.1  20.3  17.3  17.9  17.1  12.5  9.00  8.54  12.7  17.1  17.8  16.4  15.9  16.9

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.52  0.23  0.81  0.70  0.74  0.61  0.43  0.16  0.108  0.108  0.33  0.50  0.71  0.69  0.66

Co mg/L - 0.00007 0.00003 0.00017  9.4E-05  9.4E-05  9.4E-05  3.3E-05  3.3E-05  3.3E-05  4.4E-05  4.4E-05  4.4E-05  6.0E-05  6.0E-05  6.4E-05

Cr mg/L  0.10  0.00021 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00023  0.00010  0.00060  3.1E-05  4.2E-05  3.1E-05  6.2E-05  4.2E-05  3.1E-05  2.3E-05  3.4E-05  3.9E-05  3.1E-05  2.9E-05  3.7E-05

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.037 <0.02  0.101  0.040  0.075  0.050  0.048  0.017  0.0056  0.033  0.037  0.030  0.039  0.072  0.057

Hg mg/L  1.2E-05  5.7E-06  1.7E-06  3.0E-05  3.2E-06  4.1E-06  3.1E-06  5.6E-06  5.1E-06  4.6E-06  3.8E-06  3.1E-06  4.1E-06  4.2E-06  2.9E-06  3.3E-06

K mg/L -  0.84  0.53  1.07  0.88  0.95  0.93  0.82  0.64  0.56  0.76  0.92  0.94  0.86  0.85  0.89

Mg mg/L -  2.97  1.37  4.94  3.42  3.59  3.26  2.26  1.56  1.46  2.41  3.30  3.55  3.11  3.07  3.30

Mn mg/L  0.050  0.011  0.003  0.023  0.013  0.013  0.014  0.016  0.0029  0.0035  0.0076  0.0053  0.0053  0.011  0.011  0.0078

Mo mg/L  0.60  0.00086  0.00048  0.00111  0.0013  0.0013  0.0013  0.00072  0.00072  0.00072  0.0013  0.0013  0.0013  0.0012  0.0012  0.0013

Na mg/L -  2.30  1.41  3.05  2.99  3.03  2.99  2.44  1.98  1.69  2.33  2.70  2.77  2.73  2.79  2.81

Ni mg/L  0.052  0.00024 <0.0002  0.00050  0.00035  0.00035  0.00035  0.00017  0.00017  0.00017  0.00031  0.00031  0.00031  0.00032  0.00032  0.00032

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.022  0.007  0.037  0.022  0.027  0.023  0.025  0.013  0.0067  0.011  0.019  0.019  0.018  0.019  0.027

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  9.08  3.33  17.3  10.84  10.95  10.07  8.42  4.65  2.94  5.07  7.72  8.66  8.54  8.83  11.37

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00023  0.00023  0.00023  0.00019  0.00019  0.00019  0.00035  0.00035  0.00035  0.00019  0.00019  0.00019

Zn mg/L  0.12  0.00069 <0.0005  0.00150  0.00022  0.00023  0.00027  0.00026  0.00022  8.0E-05  0.00014  0.00012  0.00018  0.00021  0.00017  0.00022

TDS mg/L  500  66.5  34.5  137  42.1  37.4  46.1  30.0  27.3  31.6  29.6  43.4  54.5  59.9  37.4  47.5

NO3 + NO2 mg/L as N -  0.053 <0.05  0.114  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 5

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

Predicted Chemistry at YP-SR-2 - Operational Year 5
Maximum 

Measured Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted

Minimum Measured 
Baseline Chemistry 
at YP-SR-2 (HDR, 

2017)



YP‐SR‐2: EFSFSR downstream of all proposed mining activities after Sugar Creek confluence

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.61  6.64  8.62  7.26  8.00  7.63  7.63  7.33  7.11  7.63  7.77  7.33  7.70  7.92  7.55

Alkalinity mg/L as CaCO3 >20  47.6  16.3  90.0  65.6  60.4  79.3  40.7  32.1  33.0  54.9  59.6  63.0  57.4  51.4  72.9

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.016  0.002  0.11  0.016  0.016  0.019  0.026  0.026  0.017  0.0013  0.0075  0.0075  0.013  0.013  0.0013

As mg/L  0.010  0.043  0.015  0.071  0.038  0.041  0.036  0.027  0.017  0.013  0.028  0.048  0.046  0.035  0.037  0.040

B mg/L  120  0.026 <0.01  0.050  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Ba mg/L  2.00  0.0112  0.0058  0.0154  0.015  0.015  0.015  0.0080  0.0080  0.0080  0.014  0.014  0.014  0.013  0.013  0.014

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  14.2  7.1  20.3  17.3  17.9  17.1  12.4  8.99  8.53  12.7  17.1  17.7  16.4  15.9  16.8

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.52  0.23  0.81  0.70  0.73  0.60  0.42  0.15  0.107  0.107  0.33  0.49  0.70  0.69  0.66

Co mg/L - 0.00007 0.00003 0.00017  9.2E-05  9.2E-05  9.2E-05  3.2E-05  3.2E-05  3.2E-05  4.4E-05  4.4E-05  4.4E-05  5.9E-05  5.9E-05  6.3E-05

Cr mg/L  0.10  0.00021 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00023  0.00010  0.00060  2.9E-05  3.9E-05  2.9E-05  5.8E-05  3.9E-05  2.9E-05  2.2E-05  3.2E-05  3.6E-05  2.9E-05  2.7E-05  3.5E-05

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.037 <0.02  0.101  0.040  0.075  0.050  0.048  0.016  0.0056  0.032  0.037  0.030  0.039  0.071  0.057

Hg mg/L  1.2E-05  5.7E-06  1.7E-06  3.0E-05  3.2E-06  4.1E-06  3.1E-06  5.6E-06  5.1E-06  4.6E-06  3.8E-06  3.1E-06  4.1E-06  4.3E-06  2.9E-06  3.3E-06

K mg/L -  0.84  0.53  1.07  0.88  0.95  0.93  0.82  0.64  0.56  0.76  0.92  0.93  0.86  0.85  0.88

Mg mg/L -  2.97  1.37  4.94  3.42  3.59  3.25  2.26  1.56  1.46  2.41  3.29  3.55  3.10  3.06  3.29

Mn mg/L  0.050  0.011  0.003  0.023  0.013  0.013  0.014  0.015  0.0028  0.0034  0.0075  0.0052  0.0052  0.011  0.011  0.0077

Mo mg/L  0.60  0.00086  0.00048  0.00111  0.0013  0.0013  0.0013  0.00072  0.00072  0.00072  0.0013  0.0013  0.0013  0.0012  0.0012  0.0013

Na mg/L -  2.30  1.41  3.05  2.96  3.00  2.96  2.41  1.96  1.67  2.30  2.67  2.74  2.70  2.76  2.78

Ni mg/L  0.052  0.00024 <0.0002  0.00050  0.00034  0.00034  0.00034  0.00017  0.00017  0.00017  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.022  0.007  0.037  0.022  0.027  0.023  0.025  0.013  0.0067  0.011  0.019  0.019  0.018  0.019  0.027

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  9.08  3.33  17.3  10.72  10.83  9.96  8.33  4.60  2.91  5.01  7.63  8.56  8.45  8.74  11.24

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00023  0.00023  0.00023  0.00019  0.00019  0.00019  0.00035  0.00035  0.00035  0.00019  0.00019  0.00019

Zn mg/L  0.12  0.00069 <0.0005  0.00150  0.00021  0.00022  0.00026  0.00024  0.00021  7.5E-05  0.00013  1.1E-04  0.00017  0.00020  0.00016  0.00021

TDS mg/L  500  66.5  34.5  137  41.8  37.2  45.9  29.8  27.1  31.5  29.5  43.2  54.2  59.6  37.2  47.2

NO3 + NO2 mg/L as N -  0.053 <0.05  0.114  0.050  0.050  0.050  0.050  0.050  0.050  0.050  0.050  0.050  0.050  0.050  0.050

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 6

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

Predicted Chemistry at YP-SR-2 - Operational Year 6 
Minimum Measured 
Baseline Chemistry 
at YP-SR-2 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐2: EFSFSR downstream of all proposed mining activities after Sugar Creek confluence

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.61  6.64  8.62  7.26  8.00  7.63  7.63  7.33  7.11  7.63  7.77  7.33  7.70  7.92  7.55

Alkalinity mg/L as CaCO3 >20  47.6  16.3  90.0  65.6  60.4  79.3  40.7  32.2  33.0  54.9  59.6  63.0  57.4  51.4  72.9

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.016  0.002  0.11  0.016  0.016  0.018  0.026  0.026  0.017  0.0013  0.0074  0.0074  0.012  0.012  0.0013

As mg/L  0.010  0.043  0.015  0.071  0.037  0.040  0.035  0.026  0.017  0.012  0.027  0.046  0.045  0.034  0.036  0.039

B mg/L  120  0.026 <0.01  0.050  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Ba mg/L  2.00  0.0112  0.0058  0.0154  0.015  0.015  0.015  0.0081  0.0081  0.0081  0.015  0.015  0.015  0.014  0.014  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  14.2  7.1  20.3  17.2  17.8  17.0  12.4  8.97  8.51  12.6  17.0  17.7  16.3  15.9  16.8

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.52  0.23  0.81  0.66  0.70  0.58  0.41  0.15  0.102  0.102  0.31  0.47  0.67  0.66  0.63

Co mg/L - 0.00007 0.00003 0.00017  9.1E-05  9.1E-05  9.1E-05  3.2E-05  3.2E-05  3.2E-05  4.3E-05  4.3E-05  4.3E-05  5.8E-05  5.8E-05  6.2E-05

Cr mg/L  0.10  0.00021 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00023  0.00010  0.00060  3.0E-05  4.1E-05  3.0E-05  6.0E-05  4.1E-05  3.0E-05  2.3E-05  3.3E-05  3.8E-05  3.0E-05  2.8E-05  3.6E-05

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.037 <0.02  0.101  0.037  0.069  0.046  0.044  0.015  0.0052  0.030  0.034  0.027  0.036  0.066  0.053

Hg mg/L  1.2E-05  5.7E-06  1.7E-06  3.0E-05  3.2E-06  4.1E-06  3.1E-06  5.6E-06  5.1E-06  4.6E-06  3.8E-06  3.1E-06  4.1E-06  4.2E-06  2.9E-06  3.3E-06

K mg/L -  0.84  0.53  1.07  0.88  0.95  0.93  0.82  0.64  0.56  0.76  0.92  0.93  0.86  0.85  0.88

Mg mg/L -  2.97  1.37  4.94  3.42  3.59  3.25  2.26  1.56  1.46  2.41  3.29  3.55  3.10  3.06  3.29

Mn mg/L  0.050  0.011  0.003  0.023  0.012  0.012  0.013  0.014  0.0027  0.0032  0.0070  0.0049  0.0049  0.010  0.010  0.0072

Mo mg/L  0.60  0.00086  0.00048  0.00111  0.0013  0.0013  0.0013  0.00072  0.00072  0.00072  0.0013  0.0013  0.0013  0.0012  0.0012  0.0013

Na mg/L -  2.30  1.41  3.05  2.96  3.01  2.96  2.42  1.96  1.68  2.31  2.68  2.74  2.70  2.77  2.79

Ni mg/L  0.052  0.00024 <0.0002  0.00050  0.00034  0.00034  0.00034  0.00017  0.00017  0.00017  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.022  0.007  0.037  0.022  0.027  0.023  0.025  0.013  0.0067  0.011  0.019  0.019  0.018  0.019  0.027

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  9.08  3.33  17.3  10.69  10.80  9.93  8.30  4.59  2.90  4.99  7.61  8.54  8.42  8.71  11.21

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00023  0.00023  0.00023  0.00019  0.00019  0.00019  0.00035  0.00035  0.00035  0.00019  0.00019  0.00019

Zn mg/L  0.12  0.00069 <0.0005  0.00150  0.00022  0.00022  0.00027  0.00025  0.00022  7.8E-05  0.00014  0.00012  0.00017  0.00021  0.00017  0.00021

TDS mg/L  500  66.5  34.5  137  41.8  37.1  45.8  29.7  27.1  31.4  29.4  43.1  54.1  59.5  37.1  47.1

NO3 + NO2 mg/L as N -  0.053 <0.05  0.114  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 7

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

Predicted Chemistry at YP-SR-2 - Operational Year 7
Minimum Measured 
Baseline Chemistry 
at YP-SR-2 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐2: EFSFSR downstream of all proposed mining activities after Sugar Creek confluence

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.61  6.64  8.62  7.25  7.99  7.62  7.62  7.33  7.10  7.62  7.77  7.33  7.70  7.92  7.55

Alkalinity mg/L as CaCO3 >20  47.6  16.3  90.0  65.7  60.6  79.5  40.8  32.2  33.1  55.0  59.7  63.1  57.6  51.5  73.0

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.016  0.002  0.11  0.016  0.016  0.018  0.025  0.025  0.017  0.0013  0.0074  0.0074  0.012  0.012  0.0013

As mg/L  0.010  0.043  0.015  0.071  0.037  0.040  0.035  0.026  0.017  0.012  0.027  0.046  0.045  0.034  0.036  0.039

B mg/L  120  0.026 <0.01  0.050  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Ba mg/L  2.00  0.0112  0.0058  0.0154  0.016  0.016  0.016  0.0084  0.0084  0.0084  0.015  0.015  0.015  0.014  0.014  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  14.2  7.1  20.3  17.3  17.9  17.1  12.5  9.0  8.53  12.7  17.1  17.8  16.4  15.9  16.8

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.52  0.23  0.81  0.67  0.71  0.59  0.41  0.15  0.104  0.104  0.32  0.48  0.68  0.67  0.64

Co mg/L - 0.00007 0.00003 0.00017  9.4E-05  9.4E-05  9.4E-05  3.3E-05  3.3E-05  3.3E-05  4.4E-05  4.4E-05  4.4E-05  6.0E-05  6.0E-05  6.4E-05

Cr mg/L  0.10  0.00021 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00023  0.00010  0.00060  3.5E-05  4.7E-05  3.5E-05  7.0E-05  4.8E-05  3.5E-05  2.6E-05  3.9E-05  4.4E-05  3.5E-05  3.3E-05  4.2E-05

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.037 <0.02  0.101  0.037  0.069  0.046  0.044  0.015  0.0052  0.030  0.034  0.027  0.036  0.066  0.053

Hg mg/L  1.2E-05  5.7E-06  1.7E-06  3.0E-05  3.2E-06  4.1E-06  3.1E-06  5.5E-06  5.1E-06  4.5E-06  3.8E-06  3.1E-06  4.1E-06  4.2E-06  2.9E-06  3.2E-06

K mg/L -  0.84  0.53  1.07  0.88  0.95  0.93  0.82  0.65  0.57  0.76  0.92  0.94  0.87  0.85  0.89

Mg mg/L -  2.97  1.37  4.94  3.44  3.61  3.27  2.27  1.57  1.47  2.42  3.31  3.57  3.12  3.08  3.31

Mn mg/L  0.050  0.011  0.003  0.023  0.012  0.012  0.013  0.015  0.0027  0.0033  0.0072  0.0050  0.0050  0.010  0.010  0.0073

Mo mg/L  0.60  0.00086  0.00048  0.00111  0.0013  0.0013  0.0013  0.00072  0.00072  0.00072  0.0013  0.0013  0.0013  0.0012  0.0012  0.0013

Na mg/L -  2.30  1.41  3.05  3.02  3.06  3.02  2.46  2.00  1.71  2.35  2.73  2.80  2.75  2.82  2.84

Ni mg/L  0.052  0.00024 <0.0002  0.00050  0.00036  0.00036  0.00036  0.00018  0.00018  0.00018  0.00032  0.00032  0.00032  0.00032  0.00032  0.00032

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.022  0.007  0.037  0.022  0.027  0.023  0.025  0.013  0.0068  0.011  0.019  0.019  0.018  0.019  0.027

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  9.08  3.33  17.3  11.0  11.1  10.19  8.52  4.71  2.98  5.12  7.80  8.76  8.64  8.93  11.5

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00023  0.00023  0.00023  0.00019  0.00019  0.00019  0.00035  0.00035  0.00035  0.00019  0.00019  0.00019

Zn mg/L  0.12  0.00069 <0.0005  0.00150  0.00024  0.00025  0.00029  0.00028  0.00024  8.5E-05  0.00015  0.00013  0.00019  0.00023  0.00018  0.00023

TDS mg/L  500  66.5  34.5  137  42.2  37.5  46.3  30.1  27.4  31.8  29.7  43.6  54.7  60.1  37.5  47.6

NO3 + NO2 mg/L as N -  0.053 <0.05  0.114  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 8

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

Predicted Chemistry at YP-SR-2 - Operational Year 8 
Minimum Measured 
Baseline Chemistry 
at YP-SR-2 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐2: EFSFSR downstream of all proposed mining activities after Sugar Creek confluence

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.61  6.64  8.62  7.25  7.99  7.62  7.62  7.33  7.11  7.62  7.77  7.33  7.70  7.92  7.55

Alkalinity mg/L as CaCO3 >20  47.6  16.3  90.0  66.5  61.2  80.4  41.3  32.6  33.4  55.6  60.4  63.8  58.2  52.1  73.8

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.016  0.002  0.11  0.016  0.016  0.018  0.025  0.025  0.017  0.0013  0.0074  0.0074  0.012  0.012  0.0013

As mg/L  0.010  0.043  0.015  0.071  0.037  0.040  0.035  0.026  0.017  0.012  0.027  0.046  0.045  0.034  0.036  0.039

B mg/L  120  0.026 <0.01  0.050  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Ba mg/L  2.00  0.0112  0.0058  0.0154  0.016  0.016  0.016  0.0087  0.0087  0.0087  0.016  0.016  0.016  0.015  0.015  0.016

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  14.2  7.1  20.3  17.5  18.1  17.3  12.6  9.1  8.65  12.9  17.3  18.0  16.6  16.1  17.1

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.52  0.23  0.81  0.71  0.75  0.62  0.43  0.16  0.109  0.109  0.34  0.50  0.71  0.70  0.67

Co mg/L - 0.00007 0.00003 0.00017  9.7E-05  9.7E-05  9.7E-05  3.4E-05  3.4E-05  3.4E-05  4.5E-05  4.5E-05  4.5E-05  6.2E-05  6.2E-05  6.6E-05

Cr mg/L  0.10  0.00021 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00023  0.00010  0.00060  3.9E-05  5.3E-05  3.9E-05  7.8E-05  5.3E-05  3.9E-05  2.9E-05  4.3E-05  4.9E-05  3.9E-05  3.6E-05  4.7E-05

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.037 <0.02  0.101  0.037  0.070  0.046  0.044  0.015  0.0052  0.030  0.034  0.028  0.036  0.066  0.053

Hg mg/L  1.2E-05  5.7E-06  1.7E-06  3.0E-05  3.2E-06  4.2E-06  3.1E-06  5.6E-06  5.2E-06  4.6E-06  3.9E-06  3.1E-06  4.2E-06  4.3E-06  2.9E-06  3.3E-06

K mg/L -  0.84  0.53  1.07  0.89  0.96  0.94  0.83  0.65  0.57  0.77  0.93  0.95  0.87  0.86  0.90

Mg mg/L -  2.97  1.37  4.94  3.50  3.67  3.33  2.31  1.60  1.49  2.46  3.37  3.63  3.18  3.13  3.37

Mn mg/L  0.050  0.011  0.003  0.023  0.012  0.012  0.014  0.015  0.0028  0.0034  0.0074  0.0051  0.0051  0.010  0.010  0.0075

Mo mg/L  0.60  0.00086  0.00048  0.00111  0.0013  0.0013  0.0013  0.00073  0.00073  0.00073  0.0013  0.0013  0.0013  0.0013  0.0013  0.0013

Na mg/L -  2.30  1.41  3.05  3.09  3.14  3.09  2.52  2.05  1.75  2.41  2.80  2.86  2.82  2.89  2.91

Ni mg/L  0.052  0.00024 <0.0002  0.00050  0.00038  0.00038  0.00038  0.00019  0.00019  0.00019  0.00034  0.00034  0.00034  0.00035  0.00035  0.00035

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.022  0.007  0.037  0.022  0.027  0.023  0.025  0.013  0.0067  0.011  0.019  0.019  0.018  0.019  0.027

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  9.08  3.33  17.3  11.2  11.3  10.4  8.71  4.81  3.05  5.24  7.98  8.96  8.84  9.14  11.8

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00023  0.00023  0.00023  0.00019  0.00019  0.00019  0.00035  0.00035  0.00035  0.00019  0.00019  0.00019

Zn mg/L  0.12  0.00069 <0.0005  0.00150  0.00028  0.00029  0.00034  0.00032  0.00028  0.00010  0.00017  0.00015  0.00022  0.00026  0.00021  0.00027

TDS mg/L  500  66.5  34.5  137  43.2  38.3  47.3  30.7  28.0  32.5  30.4  44.5  55.9  61.5  38.3  48.7

NO3 + NO2 mg/L as N -  0.053 <0.05  0.114  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052  0.052

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 9

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

Predicted Chemistry at YP-SR-2 - Operational Year 9 
Minimum Measured 
Baseline Chemistry 
at YP-SR-2 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐2: EFSFSR downstream of all proposed mining activities after Sugar Creek confluence

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.61  6.64  8.62  7.25  7.99  7.62  7.62  7.33  7.10  7.62  7.77  7.33  7.70  7.92  7.55

Alkalinity mg/L as CaCO3 >20  47.6  16.3  90.0  67.2  61.9  81.3  41.7  32.9  33.8  56.2  61.1  64.6  58.9  52.7  74.7

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.016  0.002  0.11  0.016  0.016  0.018  0.025  0.025  0.016  0.0012  0.0073  0.0073  0.012  0.012  0.0012

As mg/L  0.010  0.043  0.015  0.071  0.038  0.041  0.035  0.027  0.017  0.012  0.027  0.047  0.045  0.034  0.037  0.039

B mg/L  120  0.026 <0.01  0.050  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Ba mg/L  2.00  0.0112  0.0058  0.0154  0.017  0.017  0.017  0.0091  0.0091  0.0091  0.016  0.016  0.016  0.015  0.015  0.016

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  14.2  7.1  20.3  17.8  18.4  17.5  12.8  9.2  8.8  13.0  17.5  18.2  16.8  16.4  17.3

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.52  0.23  0.81  0.74  0.77  0.64  0.45  0.16  0.11  0.11  0.35  0.52  0.74  0.73  0.69

Co mg/L - 0.00007 0.00003 0.00017  1.0E-04  1.0E-04  1.0E-04  3.6E-05  3.6E-05  3.6E-05  4.8E-05  4.8E-05  4.8E-05  6.5E-05  6.5E-05  7.0E-05

Cr mg/L  0.10  0.00021 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00023  0.00010  0.00060  4.5E-05  6.1E-05  4.5E-05  9.0E-05  6.2E-05  4.5E-05  3.4E-05  5.0E-05  5.7E-05  4.5E-05  4.2E-05  5.4E-05

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.037 <0.02  0.101  0.038  0.070  0.047  0.045  0.015  0.0052  0.030  0.035  0.028  0.037  0.067  0.053

Hg mg/L  1.2E-05  5.7E-06  1.7E-06  3.0E-05  3.2E-06  4.2E-06  3.1E-06  5.6E-06  5.2E-06  4.6E-06  3.9E-06  3.1E-06  4.2E-06  4.3E-06  2.9E-06  3.3E-06

K mg/L -  0.84  0.53  1.07  0.90  0.97  0.95  0.84  0.66  0.58  0.77  0.94  0.96  0.88  0.87  0.91

Mg mg/L -  2.97  1.37  4.94  3.59  3.76  3.41  2.37  1.64  1.53  2.52  3.45  3.72  3.25  3.21  3.45

Mn mg/L  0.050  0.011  0.003  0.023  0.013  0.013  0.014  0.016  0.0029  0.0035  0.0078  0.0054  0.0054  0.011  0.011  0.0079

Mo mg/L  0.60  0.00086  0.00048  0.00111  0.0014  0.0014  0.0014  0.00074  0.00074  0.00074  0.0013  0.0013  0.0013  0.0013  0.0013  0.0013

Na mg/L -  2.30  1.41  3.05  3.19  3.24  3.19  2.61  2.11  1.81  2.49  2.89  2.96  2.91  2.98  3.01

Ni mg/L  0.052  0.00024 <0.0002  0.00050  0.00042  0.00042  0.00042  0.00021  0.00021  0.00021  0.00038  0.00038  0.00038  0.00038  0.00038  0.00038

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.022  0.007  0.037  0.022  0.027  0.023  0.026  0.013  0.0068  0.012  0.019  0.019  0.018  0.020  0.027

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  9.08  3.33  17.3  11.7  11.8  10.9  9.1  5.02  3.18  5.46  8.32  9.3  9.2  9.5  12.3

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00023  0.00023  0.00023  0.00019  0.00019  0.00019  0.00035  0.00035  0.00035  0.00019  0.00019  0.00019

Zn mg/L  0.12  0.00069 <0.0005  0.00150  0.00033  0.00034  0.00040  0.00038  0.00033  0.00012  0.00020  0.00018  0.00026  0.00031  0.00025  0.00032

TDS mg/L  500  66.5  34.5  137  44.3  39.3  48.6  31.6  28.7  33.3  31.2  45.7  57.4  63.1  39.3  50.0

NO3 + NO2 mg/L as N -  0.053 <0.05  0.114  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054  0.054

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 10

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

Predicted Chemistry at YP-SR-2 - Operational Year 10 
Minimum Measured 
Baseline Chemistry 
at YP-SR-2 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐2: EFSFSR downstream of all proposed mining activities after Sugar Creek confluence

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.61  6.64  8.62  7.26  8.00  7.63  7.63  7.33  7.11  7.63  7.78  7.33  7.70  7.93  7.56

Alkalinity mg/L as CaCO3 >20  47.6  16.3  90.0  66.1  60.9  80.0  41.1  32.4  33.3  55.3  60.1  63.5  57.9  51.9  73.5

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.016  0.002  0.11  0.016  0.016  0.018  0.025  0.025  0.017  0.0013  0.0074  0.0074  0.012  0.012  0.0013

As mg/L  0.010  0.043  0.015  0.071  0.038  0.041  0.035  0.027  0.017  0.012  0.028  0.047  0.046  0.034  0.037  0.039

B mg/L  120  0.026 <0.01  0.050  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Ba mg/L  2.00  0.0112  0.0058  0.0154  0.015  0.015  0.015  0.0083  0.0083  0.0083  0.015  0.015  0.015  0.014  0.014  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  14.2  7.1  20.3  17.4  17.9  17.1  12.5  9.03  8.57  12.7  17.1  17.8  16.4  16.0  16.9

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.52  0.23  0.81  0.69  0.73  0.60  0.42  0.15  0.107  0.107  0.33  0.49  0.70  0.69  0.65

Co mg/L - 0.00007 0.00003 0.00017  9.4E-05  9.4E-05  9.4E-05  3.3E-05  3.3E-05  3.3E-05  4.4E-05  4.4E-05  4.4E-05  6.1E-05  6.1E-05  6.5E-05

Cr mg/L  0.10  0.00021 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00023  0.00010  0.00060  3.2E-05  4.3E-05  3.2E-05  6.4E-05  4.4E-05  3.2E-05  2.4E-05  3.5E-05  4.0E-05  3.2E-05  3.0E-05  3.9E-05

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.037 <0.02  0.101  0.038  0.070  0.046  0.044  0.015  0.0052  0.030  0.035  0.028  0.037  0.067  0.053

Hg mg/L  1.2E-05  5.7E-06  1.7E-06  3.0E-05  3.2E-06  4.1E-06  3.1E-06  5.6E-06  5.1E-06  4.6E-06  3.9E-06  3.1E-06  4.1E-06  4.3E-06  2.9E-06  3.3E-06

K mg/L -  0.84  0.53  1.07  0.88  0.95  0.93  0.82  0.65  0.57  0.76  0.92  0.94  0.87  0.85  0.89

Mg mg/L -  2.97  1.37  4.94  3.47  3.64  3.30  2.29  1.59  1.48  2.44  3.34  3.60  3.15  3.11  3.34

Mn mg/L  0.050  0.011  0.003  0.023  0.012  0.012  0.014  0.015  0.0028  0.0033  0.0073  0.0051  0.0051  0.010  0.010  0.0075

Mo mg/L  0.60  0.00086  0.00048  0.00111  0.0013  0.0013  0.0013  0.00073  0.00073  0.00073  0.0013  0.0013  0.0013  0.0013  0.0013  0.0013

Na mg/L -  2.30  1.41  3.05  3.02  3.06  3.02  2.46  2.00  1.71  2.35  2.73  2.80  2.75  2.82  2.84

Ni mg/L  0.052  0.00024 <0.0002  0.00050  0.00037  0.00037  0.00037  0.00018  0.00018  0.00018  0.00033  0.00033  0.00033  0.00034  0.00034  0.00034

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.022  0.007  0.037  0.022  0.027  0.023  0.026  0.013  0.0068  0.012  0.019  0.019  0.018  0.020  0.027

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  9.08  3.33  17.3  10.84  10.95  10.07  8.42  4.65  2.94  5.07  7.72  8.66  8.54  8.83  11.37

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00023  0.00023  0.00023  0.00019  0.00019  0.00019  0.00035  0.00035  0.00035  0.00019  0.00019  0.00019

Zn mg/L  0.12  0.00069 <0.0005  0.00150  0.00025  0.00026  0.00031  0.00029  0.00025  9.0E-05  0.00016  0.00014  0.00020  0.00024  0.00019  0.00025

TDS mg/L  500  66.5  34.5  137  42.3  37.6  46.4  30.1  27.4  31.8  29.8  43.7  54.8  60.2  37.6  47.7

NO3 + NO2 mg/L as N -  0.053 <0.05  0.114  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051  0.051

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 11

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

Predicted Chemistry at YP-SR-2 - Operational Year 11 
Minimum Measured 
Baseline Chemistry 
at YP-SR-2 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐2: EFSFSR downstream of all proposed mining activities after Sugar Creek confluence

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.61  6.64  8.62  7.26  8.00  7.63  7.63  7.33  7.11  7.63  7.78  7.33  7.70  7.93  7.56

Alkalinity mg/L as CaCO3 >20  47.6  16.3  90.0  65.5  60.3  79.2  40.7  32.1  33.0  54.8  59.5  62.9  57.3  51.4  72.8

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Al mg/L  0.050  0.016  0.002  0.11  0.016  0.016  0.018  0.026  0.026  0.017  0.0013  0.0074  0.0074  0.012  0.012  0.0013

As mg/L  0.010  0.043  0.015  0.071  0.038  0.041  0.036  0.027  0.017  0.012  0.028  0.048  0.046  0.034  0.037  0.040

B mg/L  120  0.026 <0.01  0.050  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Ba mg/L  2.00  0.0112  0.0058  0.0154  0.015  0.015  0.015  0.0079  0.0079  0.0079  0.014  0.014  0.014  0.013  0.013  0.014

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  14.2  7.1  20.3  17.1  17.7  16.9  12.3  8.90  8.45  12.6  16.9  17.6  16.2  15.8  16.7

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Cl mg/L  230  0.52  0.23  0.81  0.67  0.71  0.59  0.41  0.15  0.104  0.104  0.32  0.48  0.68  0.67  0.64

Co mg/L - 0.00007 0.00003 0.00017  9.0E-05  9.0E-05  9.0E-05  3.1E-05  3.1E-05  3.1E-05  4.2E-05  4.2E-05  4.2E-05  5.8E-05  5.8E-05  6.2E-05

Cr mg/L  0.10  0.00021 <0.0002  0.00060  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021  0.00021

Cu mg/L  0.0090  0.00023  0.00010  0.00060  2.5E-05  3.4E-05  2.5E-05  5.1E-05  3.5E-05  2.5E-05  1.9E-05  2.8E-05  3.2E-05  2.5E-05  2.4E-05  3.1E-05

F mg/L  2.00  0.29 <0.2  0.40  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28  0.28

Fe mg/L  0.30  0.037 <0.02  0.101  0.038  0.070  0.047  0.045  0.016  0.0053  0.031  0.035  0.028  0.037  0.067  0.054

Hg mg/L  1.2E-05  5.7E-06  1.7E-06  3.0E-05  3.2E-06  4.1E-06  3.1E-06  5.6E-06  5.1E-06  4.6E-06  3.9E-06  3.1E-06  4.1E-06  4.3E-06  2.9E-06  3.3E-06

K mg/L -  0.84  0.53  1.07  0.87  0.94  0.92  0.82  0.64  0.56  0.75  0.92  0.93  0.86  0.85  0.88

Mg mg/L -  2.97  1.37  4.94  3.40  3.57  3.24  2.25  1.55  1.45  2.40  3.28  3.53  3.09  3.05  3.28

Mn mg/L  0.050  0.011  0.003  0.023  0.012  0.012  0.013  0.015  0.0027  0.0033  0.0072  0.0050  0.0050  0.010  0.010  0.0073

Mo mg/L  0.60  0.00086  0.00048  0.00111  0.0013  0.0013  0.0013  0.00071  0.00071  0.00071  0.0013  0.0013  0.0013  0.0012  0.0012  0.0013

Na mg/L -  2.30  1.41  3.05  2.93  2.97  2.93  2.39  1.94  1.66  2.28  2.65  2.71  2.67  2.74  2.76

Ni mg/L  0.052  0.00024 <0.0002  0.00050  0.00035  0.00035  0.00035  0.00017  0.00017  0.00017  0.00031  0.00031  0.00031  0.00031  0.00031  0.00031

P mg/L -  0.035 <0.02  0.080  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035  0.035

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Sb mg/L  0.0052  0.022  0.007  0.037  0.022  0.027  0.024  0.026  0.014  0.0069  0.012  0.020  0.019  0.018  0.020  0.027

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010  0.0010

SO4 mg/L  250  9.08  3.33  17.3  10.38  10.49  9.65  8.07  4.46  2.82  4.85  7.39  8.29  8.18  8.46  10.89

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00023  0.00023  0.00023  0.00019  0.00019  0.00019  0.00035  0.00035  0.00035  0.00019  0.00019  0.00019

Zn mg/L  0.12  0.00069 <0.0005  0.00150  0.00022  0.00022  0.00026  0.00025  0.00022  7.6E-05  0.00013  1.2E-04  0.00017  0.00020  0.00016  0.00021

TDS mg/L  500  66.5  34.5  137  41.2  36.6  45.2  29.3  26.7  31.0  29.0  42.5  53.4  58.7  36.6  46.5

NO3 + NO2 mg/L as N -  0.053 <0.05  0.114  0.050  0.050  0.050  0.050  0.050  0.050  0.050  0.050  0.050  0.050  0.050  0.050

Indicates value is greater than the strictest potentially applicable surface water quality standard

OPERATIONAL YEAR 12

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

Predicted Chemistry at YP-SR-2 - Operational Year 12 
Minimum Measured 
Baseline Chemistry 
at YP-SR-2 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐2: EFSFSR downstream of all proposed mining activities after Sugar Creek confluence

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.61  6.64  8.62  7.50  8.26  7.88  7.88  7.57  7.34  7.88  8.03  7.57  7.96  8.19  7.80

Alkalinity mg/L as CaCO3 >20  47.6  16.3  90.0  95.9  88.4  116  59.5  47.0  48.3  80.2  87.1  92.1  84.0  75.2  107

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05  2.9E-05

Al mg/L  0.050  0.016  0.002  0.11  0.012  0.012  0.014  0.019  0.019  0.013  0.00096  0.0056  0.0056  0.0095  0.0095  0.00096

As mg/L  0.010  0.043  0.015  0.071  0.065  0.071  0.061  0.046  0.030  0.021  0.048  0.081  0.079  0.059  0.064  0.068

B mg/L  120  0.026 <0.01  0.050  0.032  0.032  0.032  0.032  0.032  0.032  0.032  0.032  0.032  0.032  0.032  0.032

Ba mg/L  2.00  0.0112  0.0058  0.0154  0.019  0.019  0.019  0.0102  0.0102  0.0102  0.018  0.018  0.018  0.017  0.017  0.018

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  14.2  7.1  20.3  23.9  24.7  23.5  17.2  12.4  11.8  17.5  23.5  24.5  22.6  22.0  23.2

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05

Cl mg/L  230  0.52  0.23  0.81  0.75  0.79  0.65  0.46  0.17  0.115  0.115  0.35  0.53  0.75  0.74  0.71

Co mg/L - 0.00007 0.00003 0.00017  1.3E-04  1.3E-04  1.3E-04  4.4E-05  4.4E-05  4.4E-05  5.9E-05  5.9E-05  5.9E-05  8.1E-05  8.1E-05  8.6E-05

Cr mg/L  0.10  0.00021 <0.0002  0.00060  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023

Cu mg/L  0.0090  0.00023  0.00010  0.00060  6.5E-05  8.8E-05  6.5E-05  0.00013  8.8E-05  6.5E-05  4.9E-05  7.2E-05  8.1E-05  6.5E-05  6.1E-05  7.8E-05

F mg/L  2.00  0.29 <0.2  0.40  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26

Fe mg/L  0.30  0.037 <0.02  0.101  0.042  0.078  0.052  0.050  0.017  0.0058  0.034  0.039  0.031  0.041  0.075  0.060

Hg mg/L  1.2E-05  5.7E-06  1.7E-06  3.0E-05  1.2E-05  1.5E-05  1.1E-05  2.0E-05  1.9E-05  1.7E-05  1.4E-05  1.1E-05  1.5E-05  1.6E-05  1.1E-05  1.2E-05

K mg/L -  0.84  0.53  1.07  1.29  1.40  1.37  1.21  0.95  0.83  1.11  1.36  1.38  1.27  1.25  1.30

Mg mg/L -  2.97  1.37  4.94  7.80  8.19  7.42  5.15  3.56  3.32  5.49  7.51  8.09  7.08  6.98  7.51

Mn mg/L  0.050  0.011  0.003  0.023  0.013  0.013  0.015  0.016  0.0030  0.0036  0.0080  0.0055  0.0055  0.011  0.011  0.0081

Mo mg/L  0.60  0.00086  0.00048  0.00111  0.0013  0.0013  0.0013  0.00072  0.00072  0.00072  0.0013  0.0013  0.0013  0.0012  0.0012  0.0013

Na mg/L -  2.30  1.41  3.05  2.86  2.90  2.86  2.33  1.89  1.62  2.23  2.59  2.65  2.61  2.67  2.69

Ni mg/L  0.052  0.00024 <0.0002  0.00050  0.00052  0.00052  0.00052  0.00026  0.00026  0.00026  0.00047  0.00047  0.00047  0.00047  0.00047  0.00047

P mg/L -  0.035 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Sb mg/L  0.0052  0.022  0.007  0.037  0.024  0.030  0.026  0.028  0.015  0.0074  0.013  0.021  0.021  0.020  0.021  0.029

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099

SO4 mg/L  250  9.08  3.33  17.3  12.62  12.76  11.73  9.81  5.42  3.43  5.90  8.98  10.08  9.94  10.29  13.24

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00026  0.00026  0.00026  0.00021  0.00021  0.00021  0.00039  0.00039  0.00039  0.00021  0.00021  0.00021

Zn mg/L  0.12  0.00069 <0.0005  0.00150  0.00059  0.00061  0.00072  0.00068  0.00059  0.00021  0.00037  0.00032  0.00047  0.00055  0.00045  0.00057

TDS mg/L  500  66.5  34.5  137  66.6  59.2  73.0  47.4  43.2  50.1  46.9  68.8  86.4  94.9  59.2  75.2

NO3 + NO2 mg/L as N -  0.053 <0.05  0.114  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 1

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

Predicted Chemistry at YP-SR-2 - Post-Closure Year 1
Minimum Measured 
Baseline Chemistry 
at YP-SR-2 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐2: EFSFSR downstream of all proposed mining activities after Sugar Creek confluence

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.61  6.64  8.62  7.49  8.25  7.87  7.87  7.56  7.34  7.87  8.02  7.56  7.95  8.18  7.79

Alkalinity mg/L as CaCO3 >20  47.6  16.3  90.0  95.6  88.1  116  59.4  46.9  48.1  80.0  86.9  91.9  83.8  75.0  106

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05

Al mg/L  0.050  0.016  0.002  0.11  0.012  0.012  0.014  0.019  0.019  0.013  0.00097  0.0057  0.0057  0.0095  0.0095  0.00097

As mg/L  0.010  0.043  0.015  0.071  0.074  0.080  0.069  0.053  0.034  0.024  0.054  0.092  0.089  0.067  0.072  0.077

B mg/L  120  0.026 <0.01  0.050  0.032  0.032  0.032  0.032  0.032  0.032  0.032  0.032  0.032  0.032  0.032  0.032

Ba mg/L  2.00  0.0112  0.0058  0.0154  0.020  0.020  0.020  0.011  0.011  0.011  0.019  0.019  0.019  0.018  0.018  0.019

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  14.2  7.1  20.3  23.9  24.7  23.6  17.2  12.4  11.8  17.5  23.6  24.5  22.6  22.0  23.3

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

Cl mg/L  230  0.52  0.23  0.81  0.79  0.83  0.69  0.48  0.18  0.12  0.12  0.37  0.56  0.79  0.78  0.74

Co mg/L - 0.00007 0.00003 0.00017  1.4E-04  1.4E-04  1.4E-04  4.7E-05  4.7E-05  4.7E-05  6.4E-05  6.4E-05  6.4E-05  8.7E-05  8.7E-05  9.2E-05

Cr mg/L  0.10  0.00021 <0.0002  0.00060  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023

Cu mg/L  0.0090  0.00023  0.00010  0.00060  6.8E-05  9.2E-05  6.8E-05  0.00014  9.3E-05  6.8E-05  5.1E-05  7.5E-05  8.5E-05  6.8E-05  6.4E-05  8.2E-05

F mg/L  2.00  0.29 <0.2  0.40  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26

Fe mg/L  0.30  0.037 <0.02  0.101  0.044  0.081  0.054  0.052  0.018  0.0061  0.035  0.040  0.032  0.043  0.078  0.062

Hg mg/L  1.2E-05  5.7E-06  1.7E-06  3.0E-05  7.1E-06  9.1E-06  6.9E-06  1.2E-05  1.1E-05  1.0E-05  8.5E-06  6.9E-06  9.1E-06  9.4E-06  6.4E-06  7.2E-06

K mg/L -  0.84  0.53  1.07  1.29  1.40  1.37  1.21  0.95  0.83  1.12  1.36  1.38  1.27  1.25  1.30

Mg mg/L -  2.97  1.37  4.94  7.74  8.12  7.36  5.11  3.54  3.30  5.45  7.45  8.03  7.02  6.93  7.45

Mn mg/L  0.050  0.011  0.003  0.023  0.014  0.014  0.016  0.017  0.0032  0.0038  0.0084  0.0058  0.0058  0.012  0.012  0.0086

Mo mg/L  0.60  0.00086  0.00048  0.00111  0.0013  0.0013  0.0013  0.00072  0.00072  0.00072  0.0013  0.0013  0.0013  0.0012  0.0012  0.0013

Na mg/L -  2.30  1.41  3.05  3.00  3.04  3.00  2.45  1.98  1.70  2.33  2.71  2.78  2.73  2.80  2.82

Ni mg/L  0.052  0.00024 <0.0002  0.00050  0.00055  0.00055  0.00055  0.00027  0.00027  0.00027  0.00049  0.00049  0.00049  0.00050  0.00050  0.00050

P mg/L -  0.035 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Sb mg/L  0.0052  0.022  0.007  0.037  0.023  0.028  0.024  0.026  0.014  0.0070  0.012  0.020  0.019  0.019  0.020  0.028

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099

SO4 mg/L  250  9.08  3.33  17.3  12.9  13.1  12.0  10.05  5.55  3.51  6.04  9.20  10.33  10.19  10.54  13.6

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05  2.7E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00026  0.00026  0.00026  0.00021  0.00021  0.00021  0.00039  0.00039  0.00039  0.00021  0.00021  0.00021

Zn mg/L  0.12  0.00069 <0.0005  0.00150  0.00075  0.00077  0.00091  0.00086  0.00075  0.00027  0.00046  0.00040  0.00059  0.00070  0.00057  0.00072

TDS mg/L  500  66.5  34.5  137  66.6  59.2  73.0  47.4  43.2  50.1  46.9  68.8  86.4  94.9  59.2  75.2

NO3 + NO2 mg/L as N -  0.053 <0.05  0.114  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10  0.10

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 2

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

Predicted Chemistry at YP-SR-2 - Post-Closure Year 2
Minimum Measured 
Baseline Chemistry 
at YP-SR-2 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐2: EFSFSR downstream of all proposed mining activities after Sugar Creek confluence

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.61  6.64  8.62  7.49  8.25  7.87  7.87  7.56  7.33  7.87  8.02  7.56  7.95  8.17  7.79

Alkalinity mg/L as CaCO3 >20  47.6  16.3  90.0  93.0  85.8  113  57.8  45.6  46.8  77.8  84.5  89.4  81.5  73.0  103

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

Al mg/L  0.050  0.016  0.002  0.11  0.012  0.012  0.014  0.020  0.020  0.013  0.00097  0.0057  0.0057  0.0096  0.0096  0.00097

As mg/L  0.010  0.043  0.015  0.071  0.055  0.059  0.051  0.039  0.025  0.018  0.040  0.069  0.066  0.050  0.054  0.057

B mg/L  120  0.026 <0.01  0.050  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Ba mg/L  2.00  0.0112  0.0058  0.0154  0.018  0.018  0.018  0.0099  0.0099  0.0099  0.018  0.018  0.018  0.017  0.017  0.018

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  14.2  7.1  20.3  23.4  24.2  23.1  16.8  12.2  11.5  17.2  23.1  24.0  22.1  21.5  22.8

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05

Cl mg/L  230  0.52  0.23  0.81  0.67  0.71  0.59  0.41  0.15  0.103  0.103  0.32  0.48  0.68  0.66  0.63

Co mg/L - 0.00007 0.00003 0.00017  1.1E-04  1.1E-04  1.1E-04  3.9E-05  3.9E-05  3.9E-05  5.2E-05  5.2E-05  5.2E-05  7.1E-05  7.1E-05  7.6E-05

Cr mg/L  0.10  0.00021 <0.0002  0.00060  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023  0.00023

Cu mg/L  0.0090  0.00023  0.00010  0.00060  5.1E-05  6.9E-05  5.1E-05  0.00010  7.0E-05  5.1E-05  3.8E-05  5.7E-05  6.4E-05  5.1E-05  4.8E-05  6.2E-05

F mg/L  2.00  0.29 <0.2  0.40  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27  0.27

Fe mg/L  0.30  0.037 <0.02  0.101  0.041  0.077  0.051  0.049  0.017  0.0058  0.033  0.038  0.030  0.040  0.073  0.059

Hg mg/L  1.2E-05  5.7E-06  1.7E-06  3.0E-05  5.4E-06  7.0E-06  5.3E-06  9.4E-06  8.7E-06  7.7E-06  6.5E-06  5.3E-06  7.0E-06  7.2E-06  4.9E-06  5.5E-06

K mg/L -  0.84  0.53  1.07  1.20  1.30  1.27  1.12  0.88  0.77  1.04  1.26  1.28  1.18  1.16  1.21

Mg mg/L -  2.97  1.37  4.94  7.28  7.64  6.92  4.81  3.33  3.10  5.12  7.01  7.55  6.61  6.52  7.01

Mn mg/L  0.050  0.011  0.003  0.023  0.013  0.013  0.015  0.016  0.0030  0.0036  0.0079  0.0055  0.0055  0.011  0.011  0.0080

Mo mg/L  0.60  0.00086  0.00048  0.00111  0.0013  0.0013  0.0013  0.00071  0.00071  0.00071  0.0013  0.0013  0.0013  0.0012  0.0012  0.0013

Na mg/L -  2.30  1.41  3.05  2.75  2.79  2.75  2.25  1.82  1.56  2.14  2.49  2.55  2.51  2.57  2.59

Ni mg/L  0.052  0.00024 <0.0002  0.00050  0.00048  0.00048  0.00048  0.00024  0.00024  0.00024  0.00043  0.00043  0.00043  0.00044  0.00044  0.00044

P mg/L -  0.035 <0.02  0.080  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036  0.036

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Sb mg/L  0.0052  0.022  0.007  0.037  0.023  0.029  0.025  0.027  0.014  0.0071  0.012  0.020  0.020  0.019  0.020  0.028

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00100  0.00100  0.00100  0.00100  0.00100  0.00100  0.00100  0.00100  0.00100  0.00100  0.00100  0.00100

SO4 mg/L  250  9.08  3.33  17.3  12.01  12.14  11.16  9.33  5.16  3.26  5.61  8.55  9.59  9.46  9.79  12.59

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00026  0.00026  0.00026  0.00021  0.00021  0.00021  0.00039  0.00039  0.00039  0.00021  0.00021  0.00021

Zn mg/L  0.12  0.00069 <0.0005  0.00150  0.00040  0.00041  0.00048  0.00045  0.00040  0.00014  0.00025  0.00021  0.00031  0.00037  0.00030  0.00038

TDS mg/L  500  66.5  34.5  137  63.8  56.6  69.9  45.4  41.3  47.9  44.9  65.8  82.6  90.8  56.6  71.9

NO3 + NO2 mg/L as N -  0.053 <0.05  0.114  0.097  0.097  0.097  0.097  0.097  0.097  0.097  0.097  0.097  0.097  0.097  0.097

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 5

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

Predicted Chemistry at YP-SR-2 - Post-Closure Year 5
Minimum Measured 
Baseline Chemistry 
at YP-SR-2 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐2: EFSFSR downstream of all proposed mining activities after Sugar Creek confluence

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.61  6.64  8.62  7.64  8.42  8.03  8.03  7.72  7.48  8.03  8.19  7.72  8.11  8.34  7.95

Alkalinity mg/L as CaCO3 >20  47.6  16.3  90.0  98.8  91.1  119  61.4  48.4  49.7  82.7  89.8  94.9  86.5  77.5  110

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

Al mg/L  0.050  0.016  0.002  0.11  0.010  0.010  0.012  0.017  0.017  0.011  0.00083  0.0049  0.0049  0.0082  0.0082  0.00083

As mg/L  0.010  0.043  0.015  0.071  0.060  0.065  0.056  0.043  0.027  0.020  0.044  0.075  0.072  0.054  0.059  0.062

B mg/L  120  0.026 <0.01  0.050  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030

Ba mg/L  2.00  0.0112  0.0058  0.0154  0.016  0.016  0.016  0.0085  0.0085  0.0085  0.015  0.015  0.015  0.014  0.014  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  14.2  7.1  20.3  24.3  25.1  24.0  17.5  12.6  12.0  17.8  24.0  25.0  23.0  22.4  23.7

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05

Cl mg/L  230  0.52  0.23  0.81  1.82  1.91  1.58  1.11  0.40  0.28  0.28  0.86  1.29  1.83  1.80  1.72

Co mg/L - 0.00007 0.00003 0.00017  0.00026  0.00026  0.00026  8.9E-05  8.9E-05  8.9E-05  0.00012  0.00012  0.00012  0.00016  0.00016  0.00017

Cr mg/L  0.10  0.00021 <0.0002  0.00060  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019  0.00019

Cu mg/L  0.0090  0.00023  0.00010  0.00060  5.0E-05  6.7E-05  5.0E-05  0.00010  6.8E-05  5.0E-05  3.7E-05  5.5E-05  6.2E-05  5.0E-05  4.7E-05  6.0E-05

F mg/L  2.00  0.29 <0.2  0.40  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26

Fe mg/L  0.30  0.037 <0.02  0.101  0.25  0.47  0.31  0.30  0.10  0.035  0.21  0.23  0.19  0.25  0.45  0.36

Hg mg/L  1.2E-05  5.7E-06  1.7E-06  3.0E-05  6.3E-06  8.1E-06  6.1E-06  1.1E-05  1.0E-05  9.0E-06  7.6E-06  6.1E-06  8.1E-06  8.4E-06  5.7E-06  6.4E-06

K mg/L -  0.84  0.53  1.07  1.28  1.38  1.35  1.19  0.93  0.82  1.10  1.34  1.36  1.26  1.24  1.29

Mg mg/L -  2.97  1.37  4.94  7.80  8.18  7.41  5.15  3.56  3.32  5.49  7.51  8.08  7.07  6.98  7.51

Mn mg/L  0.050  0.011  0.003  0.023  0.12  0.12  0.13  0.15  0.027  0.033  0.072  0.050  0.050  0.10  0.10  0.073

Mo mg/L  0.60  0.00086  0.00048  0.00111  0.0016  0.0016  0.0016  0.00087  0.00087  0.00087  0.0016  0.0016  0.0016  0.0015  0.0015  0.0016

Na mg/L -  2.30  1.41  3.05  4.02  4.08  4.02  3.28  2.66  2.28  3.14  3.64  3.73  3.67  3.76  3.79

Ni mg/L  0.052  0.00024 <0.0002  0.00050  0.00051  0.00051  0.00051  0.00025  0.00025  0.00025  0.00046  0.00046  0.00046  0.00046  0.00046  0.00046

P mg/L -  0.035 <0.02  0.080  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Sb mg/L  0.0052  0.022  0.007  0.037  0.024  0.029  0.025  0.027  0.014  0.0073  0.012  0.021  0.020  0.019  0.021  0.029

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00097  0.00097  0.00097  0.00097  0.00097  0.00097  0.00097  0.00097  0.00097  0.00097  0.00097  0.00097

SO4 mg/L  250  9.08  3.33  17.3  12.67  12.81  11.78  9.85  5.44  3.44  5.92  9.02  10.13  9.99  10.33  13.29

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00027  0.00027  0.00027  0.00022  0.00022  0.00022  0.00041  0.00041  0.00041  0.00022  0.00022  0.00022

Zn mg/L  0.12  0.00069 <0.0005  0.00150  0.00062  0.00064  0.00076  0.00071  0.00062  0.00022  0.00039  0.00034  0.00049  0.00058  0.00047  0.00060

TDS mg/L  500  66.5  34.5  137  73.1  64.9  80.1  52.0  47.4  55.0  51.5  75.4  94.7  104.1  64.9  82.5

NO3 + NO2 mg/L as N -  0.053 <0.05  0.114  0.095  0.095  0.095  0.095  0.095  0.095  0.095  0.095  0.095  0.095  0.095  0.095

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 10

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

Predicted Chemistry at YP-SR-2 - Post-Closure Year 10
Minimum Measured 
Baseline Chemistry 
at YP-SR-2 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐2: EFSFSR downstream of all proposed mining activities after Sugar Creek confluence

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.61  6.64  8.62  7.63  8.41  8.02  8.02  7.71  7.48  8.02  8.18  7.71  8.10  8.33  7.95

Alkalinity mg/L as CaCO3 >20  47.6  16.3  90.0  95.9  88.4  116  59.5  47.0  48.3  80.2  87.1  92.1  84.0  75.2  107

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05

Al mg/L  0.050  0.016  0.002  0.11  0.010  0.010  0.012  0.016  0.016  0.011  0.00082  0.0048  0.0048  0.0080  0.0080  0.00082

As mg/L  0.010  0.043  0.015  0.071  0.061  0.066  0.057  0.043  0.028  0.020  0.044  0.076  0.073  0.055  0.060  0.063

B mg/L  120  0.026 <0.01  0.050  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030

Ba mg/L  2.00  0.0112  0.0058  0.0154  0.016  0.016  0.016  0.0084  0.0084  0.0084  0.015  0.015  0.015  0.014  0.014  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  14.2  7.1  20.3  23.8  24.6  23.5  17.1  12.4  11.7  17.5  23.5  24.4  22.5  21.9  23.2

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05

Cl mg/L  230  0.52  0.23  0.81  1.36  1.43  1.18  0.83  0.30  0.21  0.21  0.64  0.96  1.37  1.34  1.28

Co mg/L - 0.00007 0.00003 0.00017  0.00020  0.00020  0.00020  7.0E-05  7.0E-05  7.0E-05  9.4E-05  9.4E-05  9.4E-05  0.00013  0.00013  0.00014

Cr mg/L  0.10  0.00021 <0.0002  0.00060  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018

Cu mg/L  0.0090  0.00023  0.00010  0.00060  5.4E-05  7.3E-05  5.4E-05  0.00011  7.4E-05  5.4E-05  4.1E-05  6.0E-05  6.8E-05  5.4E-05  5.0E-05  6.5E-05

F mg/L  2.00  0.29 <0.2  0.40  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26

Fe mg/L  0.30  0.037 <0.02  0.101  0.17  0.32  0.21  0.20  0.071  0.024  0.14  0.16  0.13  0.17  0.30  0.24

Hg mg/L  1.2E-05  5.7E-06  1.7E-06  3.0E-05  6.8E-06  8.7E-06  6.6E-06  1.2E-05  1.1E-05  9.6E-06  8.1E-06  6.6E-06  8.7E-06  9.0E-06  6.1E-06  6.9E-06

K mg/L -  0.84  0.53  1.07  1.26  1.36  1.33  1.18  0.92  0.81  1.09  1.32  1.34  1.24  1.22  1.27

Mg mg/L -  2.97  1.37  4.94  7.52  7.89  7.15  4.97  3.44  3.20  5.29  7.24  7.80  6.83  6.73  7.24

Mn mg/L  0.050  0.011  0.003  0.023  0.14  0.14  0.16  0.17  0.032  0.039  0.085  0.059  0.059  0.12  0.12  0.087

Mo mg/L  0.60  0.00086  0.00048  0.00111  0.0015  0.0015  0.0015  0.00082  0.00082  0.00082  0.0015  0.0015  0.0015  0.0014  0.0014  0.0015

Na mg/L -  2.30  1.41  3.05  3.57  3.62  3.57  2.91  2.36  2.02  2.78  3.23  3.31  3.25  3.33  3.36

Ni mg/L  0.052  0.00024 <0.0002  0.00050  0.00049  0.00049  0.00049  0.00024  0.00024  0.00024  0.00044  0.00044  0.00044  0.00044  0.00044  0.00044

P mg/L -  0.035 <0.02  0.080  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Sb mg/L  0.0052  0.022  0.007  0.037  0.024  0.029  0.025  0.027  0.014  0.0073  0.012  0.021  0.020  0.020  0.021  0.029

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098  0.00098

SO4 mg/L  250  9.08  3.33  17.3  12.69  12.83  11.79  9.86  5.45  3.45  5.93  9.03  10.14  10.00  10.34  13.31

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05  2.6E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00026  0.00026  0.00026  0.00021  0.00021  0.00021  0.00040  0.00040  0.00040  0.00021  0.00021  0.00021

Zn mg/L  0.12  0.00069 <0.0005  0.00150  0.00057  0.00059  0.00070  0.00066  0.00057  0.00020  0.00036  0.00031  0.00045  0.00054  0.00044  0.00056

TDS mg/L  500  66.5  34.5  137  69.6  61.8  76.3  49.6  45.1  52.3  49.0  71.8  90.2  99.1  61.8  78.5

NO3 + NO2 mg/L as N -  0.053 <0.05  0.114  0.095  0.095  0.095  0.095  0.095  0.095  0.095  0.095  0.095  0.095  0.095  0.095

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 15

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

Predicted Chemistry at YP-SR-2 - Post-Closure Year 15
Minimum Measured 
Baseline Chemistry 
at YP-SR-2 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐2: EFSFSR downstream of all proposed mining activities after Sugar Creek confluence

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.61  6.64  8.62  7.63  8.41  8.02  8.02  7.71  7.47  8.02  8.17  7.71  8.09  8.33  7.94

Alkalinity mg/L as CaCO3 >20  47.6  16.3  90.0  95.0  87.5  115  59.0  46.6  47.8  79.5  86.3  91.3  83.2  74.5  106

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05

Al mg/L  0.050  0.016  0.002  0.11  0.010  0.010  0.012  0.016  0.016  0.011  0.00082  0.0048  0.0048  0.0080  0.0080  0.00082

As mg/L  0.010  0.043  0.015  0.071  0.061  0.066  0.057  0.043  0.028  0.020  0.044  0.076  0.073  0.055  0.059  0.063

B mg/L  120  0.026 <0.01  0.050  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030  0.030

Ba mg/L  2.00  0.0112  0.0058  0.0154  0.016  0.016  0.016  0.0085  0.0085  0.0085  0.015  0.015  0.015  0.014  0.014  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  14.2  7.1  20.3  23.7  24.5  23.4  17.1  12.3  11.7  17.4  23.4  24.3  22.4  21.8  23.1

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05  2.3E-05

Cl mg/L  230  0.52  0.23  0.81  1.20  1.26  1.04  0.73  0.27  0.18  0.18  0.57  0.85  1.21  1.18  1.13

Co mg/L - 0.00007 0.00003 0.00017  0.00018  0.00018  0.00018  6.3E-05  6.3E-05  6.3E-05  8.5E-05  8.5E-05  8.5E-05  1.2E-04  1.2E-04  1.2E-04

Cr mg/L  0.10  0.00021 <0.0002  0.00060  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018

Cu mg/L  0.0090  0.00023  0.00010  0.00060  5.3E-05  7.2E-05  5.3E-05  0.00011  7.3E-05  5.3E-05  4.0E-05  5.9E-05  6.7E-05  5.3E-05  5.0E-05  6.4E-05

F mg/L  2.00  0.29 <0.2  0.40  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26

Fe mg/L  0.30  0.037 <0.02  0.101  0.14  0.27  0.18  0.17  0.059  0.020  0.12  0.13  0.10  0.14  0.25  0.20

Hg mg/L  1.2E-05  5.7E-06  1.7E-06  3.0E-05  6.5E-06  8.4E-06  6.4E-06  1.1E-05  1.0E-05  9.3E-06  7.8E-06  6.4E-06  8.4E-06  8.7E-06  5.9E-06  6.6E-06

K mg/L -  0.84  0.53  1.07  1.25  1.35  1.32  1.17  0.91  0.80  1.08  1.31  1.33  1.23  1.21  1.26

Mg mg/L -  2.97  1.37  4.94  7.43  7.79  7.06  4.90  3.39  3.16  5.23  7.15  7.70  6.74  6.65  7.15

Mn mg/L  0.050  0.011  0.003  0.023  0.15  0.15  0.16  0.18  0.033  0.039  0.087  0.060  0.060  0.12  0.12  0.088

Mo mg/L  0.60  0.00086  0.00048  0.00111  0.0015  0.0015  0.0015  0.00080  0.00080  0.00080  0.0014  0.0014  0.0014  0.0014  0.0014  0.0014

Na mg/L -  2.30  1.41  3.05  3.39  3.44  3.39  2.77  2.24  1.92  2.64  3.07  3.14  3.09  3.17  3.19

Ni mg/L  0.052  0.00024 <0.0002  0.00050  0.00049  0.00049  0.00049  0.00024  0.00024  0.00024  0.00044  0.00044  0.00044  0.00044  0.00044  0.00044

P mg/L -  0.035 <0.02  0.080  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Sb mg/L  0.0052  0.022  0.007  0.037  0.024  0.029  0.025  0.027  0.014  0.0073  0.012  0.021  0.020  0.019  0.021  0.029

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099

SO4 mg/L  250  9.08  3.33  17.3  12.64  12.77  11.74  9.82  5.43  3.43  5.91  9.00  10.10  9.96  10.30  13.26

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05  2.5E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00026  0.00026  0.00026  0.00021  0.00021  0.00021  0.00039  0.00039  0.00039  0.00021  0.00021  0.00021

Zn mg/L  0.12  0.00069 <0.0005  0.00150  0.00055  0.00056  0.00066  0.00062  0.00055  0.00019  0.00034  0.00029  0.00043  0.00051  0.00041  0.00053

TDS mg/L  500  66.5  34.5  137  68.4  60.7  74.9  48.7  44.3  51.4  48.1  70.5  88.6  97.3  60.7  77.1

NO3 + NO2 mg/L as N -  0.053 <0.05  0.114  0.095  0.095  0.095  0.095  0.095  0.095  0.095  0.095  0.095  0.095  0.095  0.095

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 20

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

Predicted Chemistry at YP-SR-2 - Post-Closure Year 20
Minimum Measured 
Baseline Chemistry 
at YP-SR-2 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐2: EFSFSR downstream of all proposed mining activities after Sugar Creek confluence

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.61  6.64  8.62  7.63  8.41  8.02  8.02  7.71  7.47  8.02  8.17  7.71  8.10  8.33  7.94

Alkalinity mg/L as CaCO3 >20  47.6  16.3  90.0  94.0  86.7  114  58.4  46.1  47.3  78.7  85.4  90.3  82.4  73.8  104

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

Al mg/L  0.050  0.016  0.002  0.11  0.0102  0.0102  0.012  0.016  0.016  0.011  0.00081  0.0047  0.0047  0.0080  0.0080  0.00081

As mg/L  0.010  0.043  0.015  0.071  0.055  0.059  0.051  0.039  0.025  0.018  0.040  0.068  0.066  0.049  0.053  0.057

B mg/L  120  0.026 <0.01  0.050  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029

Ba mg/L  2.00  0.0112  0.0058  0.0154  0.015  0.015  0.015  0.0083  0.0083  0.0083  0.015  0.015  0.015  0.014  0.014  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  14.2  7.1  20.3  23.6  24.3  23.2  17.0  12.3  11.6  17.3  23.2  24.2  22.3  21.7  22.9

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05

Cl mg/L  230  0.52  0.23  0.81  1.04  1.10  0.91  0.64  0.23  0.16  0.16  0.49  0.74  1.05  1.03  0.98

Co mg/L - 0.00007 0.00003 0.00017  0.00016  0.00016  0.00016  5.5E-05  5.5E-05  5.5E-05  7.4E-05  7.4E-05  7.4E-05  1.0E-04  1.0E-04  1.1E-04

Cr mg/L  0.10  0.00021 <0.0002  0.00060  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018

Cu mg/L  0.0090  0.00023  0.00010  0.00060  4.7E-05  6.3E-05  4.7E-05  9.4E-05  6.4E-05  4.7E-05  3.5E-05  5.2E-05  5.9E-05  4.7E-05  4.4E-05  5.6E-05

F mg/L  2.00  0.29 <0.2  0.40  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26

Fe mg/L  0.30  0.037 <0.02  0.101  0.12  0.22  0.15  0.14  0.049  0.017  0.096  0.11  0.088  0.12  0.21  0.17

Hg mg/L  1.2E-05  5.7E-06  1.7E-06  3.0E-05  6.2E-06  7.9E-06  6.0E-06  1.1E-05  9.8E-06  8.8E-06  7.4E-06  6.0E-06  7.9E-06  8.2E-06  5.6E-06  6.3E-06

K mg/L -  0.84  0.53  1.07  1.22  1.32  1.29  1.14  0.89  0.78  1.05  1.28  1.30  1.20  1.18  1.23

Mg mg/L -  2.97  1.37  4.94  7.30  7.66  6.94  4.82  3.34  3.11  5.14  7.03  7.57  6.63  6.54  7.03

Mn mg/L  0.050  0.011  0.003  0.023  0.12  0.12  0.14  0.15  0.028  0.033  0.073  0.051  0.051  0.10  0.10  0.075

Mo mg/L  0.60  0.00086  0.00048  0.00111  0.0014  0.0014  0.0014  0.00077  0.00077  0.00077  0.0014  0.0014  0.0014  0.0013  0.0013  0.0014

Na mg/L -  2.30  1.41  3.05  3.15  3.19  3.15  2.57  2.08  1.78  2.45  2.85  2.92  2.87  2.94  2.96

Ni mg/L  0.052  0.00024 <0.0002  0.00050  0.00046  0.00046  0.00046  0.00023  0.00023  0.00023  0.00041  0.00041  0.00041  0.00042  0.00042  0.00042

P mg/L -  0.035 <0.02  0.080  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Sb mg/L  0.0052  0.022  0.007  0.037  0.024  0.029  0.025  0.027  0.014  0.0073  0.012  0.021  0.020  0.019  0.021  0.029

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099

SO4 mg/L  250  9.08  3.33  17.3  12.26  12.39  11.39  9.53  5.26  3.33  5.73  8.73  9.79  9.66  9.99  12.86

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00026  0.00026  0.00026  0.00021  0.00021  0.00021  0.00039  0.00039  0.00039  0.00021  0.00021  0.00021

Zn mg/L  0.12  0.00069 <0.0005  0.00150  0.00042  0.00043  0.00051  0.00048  0.00042  0.00015  0.00026  0.00022  0.00033  0.00039  0.00031  0.00040

TDS mg/L  500  66.5  34.5  137  66.6  59.1  73.0  47.4  43.1  50.1  46.9  68.7  86.3  94.8  59.1  75.1

NO3 + NO2 mg/L as N -  0.053 <0.05  0.114  0.094  0.094  0.094  0.094  0.094  0.094  0.094  0.094  0.094  0.094  0.094  0.094

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 30

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

Predicted Chemistry at YP-SR-2 - Post-Closure Year 30
Minimum Measured 
Baseline Chemistry 
at YP-SR-2 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐2: EFSFSR downstream of all proposed mining activities after Sugar Creek confluence

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.61  6.64  8.62  7.63  8.41  8.02  8.02  7.71  7.47  8.02  8.17  7.71  8.10  8.33  7.94

Alkalinity mg/L as CaCO3 >20  47.6  16.3  90.0  93.7  86.4  113  58.2  45.9  47.2  78.4  85.2  90.1  82.1  73.5  104

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

Al mg/L  0.050  0.016  0.002  0.11  0.0102  0.0102  0.012  0.016  0.016  0.011  0.00081  0.0047  0.0047  0.0080  0.0080  0.00081

As mg/L  0.010  0.043  0.015  0.071  0.054  0.058  0.050  0.038  0.025  0.018  0.039  0.067  0.065  0.048  0.052  0.056

B mg/L  120  0.026 <0.01  0.050  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029

Ba mg/L  2.00  0.0112  0.0058  0.0154  0.015  0.015  0.015  0.0082  0.0082  0.0082  0.015  0.015  0.015  0.014  0.014  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  14.2  7.1  20.3  23.5  24.3  23.2  16.9  12.2  11.6  17.2  23.2  24.1  22.3  21.6  22.9

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05

Cl mg/L  230  0.52  0.23  0.81  1.00  1.05  0.87  0.61  0.22  0.15  0.15  0.47  0.71  1.01  0.99  0.94

Co mg/L - 0.00007 0.00003 0.00017  0.00015  0.00015  0.00015  5.3E-05  5.3E-05  5.3E-05  7.1E-05  7.1E-05  7.1E-05  9.8E-05  9.8E-05  1.0E-04

Cr mg/L  0.10  0.00021 <0.0002  0.00060  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018

Cu mg/L  0.0090  0.00023  0.00010  0.00060  4.6E-05  6.2E-05  4.6E-05  9.2E-05  6.2E-05  4.6E-05  3.4E-05  5.1E-05  5.7E-05  4.6E-05  4.3E-05  5.5E-05

F mg/L  2.00  0.29 <0.2  0.40  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26

Fe mg/L  0.30  0.037 <0.02  0.101  0.11  0.21  0.14  0.13  0.046  0.016  0.091  0.10  0.083  0.11  0.20  0.16

Hg mg/L  1.2E-05  5.7E-06  1.7E-06  3.0E-05  6.0E-06  7.7E-06  5.9E-06  1.0E-05  9.6E-06  8.6E-06  7.2E-06  5.9E-06  7.7E-06  8.0E-06  5.4E-06  6.1E-06

K mg/L -  0.84  0.53  1.07  1.21  1.31  1.28  1.13  0.89  0.78  1.04  1.27  1.29  1.19  1.17  1.22

Mg mg/L -  2.97  1.37  4.94  7.27  7.63  6.92  4.80  3.32  3.10  5.12  7.01  7.54  6.60  6.51  7.01

Mn mg/L  0.050  0.011  0.003  0.023  0.11  0.11  0.13  0.14  0.026  0.031  0.069  0.048  0.048  0.096  0.096  0.070

Mo mg/L  0.60  0.00086  0.00048  0.00111  0.0014  0.0014  0.0014  0.00077  0.00077  0.00077  0.0014  0.0014  0.0014  0.0013  0.0013  0.0014

Na mg/L -  2.30  1.41  3.05  3.09  3.14  3.09  2.52  2.05  1.75  2.41  2.80  2.87  2.82  2.89  2.91

Ni mg/L  0.052  0.00024 <0.0002  0.00050  0.00045  0.00045  0.00045  0.00022  0.00022  0.00022  0.00041  0.00041  0.00041  0.00041  0.00041  0.00041

P mg/L -  0.035 <0.02  0.080  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Sb mg/L  0.0052  0.022  0.007  0.037  0.024  0.029  0.025  0.027  0.014  0.0073  0.012  0.021  0.020  0.019  0.021  0.029

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099

SO4 mg/L  250  9.08  3.33  17.3  12.19  12.32  11.33  9.47  5.23  3.31  5.70  8.68  9.74  9.60  9.94  12.78

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00026  0.00026  0.00026  0.00021  0.00021  0.00021  0.00039  0.00039  0.00039  0.00021  0.00021  0.00021

Zn mg/L  0.12  0.00069 <0.0005  0.00150  0.00039  0.00040  0.00048  0.00045  0.00039  0.00014  0.00024  0.00021  0.00031  0.00037  0.00030  0.00038

TDS mg/L  500  66.5  34.5  137  66.1  58.7  72.5  47.1  42.8  49.7  46.5  68.2  85.7  94.2  58.7  74.6

NO3 + NO2 mg/L as N -  0.053 <0.05  0.114  0.094  0.094  0.094  0.094  0.094  0.094  0.094  0.094  0.094  0.094  0.094  0.094

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 50

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

Predicted Chemistry at YP-SR-2 - Post-Closure Year 50
Minimum Measured 
Baseline Chemistry 
at YP-SR-2 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐2: EFSFSR downstream of all proposed mining activities after Sugar Creek confluence

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.61  6.64  8.62  7.63  8.41  8.02  8.02  7.71  7.47  8.02  8.17  7.71  8.10  8.33  7.94

Alkalinity mg/L as CaCO3 >20  47.6  16.3  90.0  94.3  86.9  114  58.5  46.2  47.4  78.9  85.6  90.6  82.5  73.9  105

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

Al mg/L  0.050  0.016  0.002  0.11  0.010  0.010  0.012  0.016  0.016  0.011  0.00081  0.0048  0.0048  0.0080  0.0080  0.00081

As mg/L  0.010  0.043  0.015  0.071  0.056  0.061  0.052  0.040  0.026  0.018  0.041  0.070  0.068  0.051  0.055  0.058

B mg/L  120  0.026 <0.01  0.050  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029

Ba mg/L  2.00  0.0112  0.0058  0.0154  0.015  0.015  0.015  0.0083  0.0083  0.0083  0.015  0.015  0.015  0.014  0.014  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  14.2  7.1  20.3  23.6  24.4  23.3  17.0  12.3  11.6  17.3  23.3  24.2  22.3  21.7  23.0

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05

Cl mg/L  230  0.52  0.23  0.81  1.05  1.11  0.91  0.64  0.23  0.16  0.16  0.50  0.74  1.06  1.04  0.99

Co mg/L - 0.00007 0.00003 0.00017  0.00016  0.00016  0.00016  5.6E-05  5.6E-05  5.6E-05  7.5E-05  7.5E-05  7.5E-05  1.0E-04  1.0E-04  1.1E-04

Cr mg/L  0.10  0.00021 <0.0002  0.00060  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018

Cu mg/L  0.0090  0.00023  0.00010  0.00060  4.9E-05  6.6E-05  4.9E-05  0.00010  6.7E-05  4.9E-05  3.7E-05  5.4E-05  6.1E-05  4.9E-05  4.6E-05  5.9E-05

F mg/L  2.00  0.29 <0.2  0.40  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26

Fe mg/L  0.30  0.037 <0.02  0.101  0.12  0.22  0.15  0.14  0.049  0.017  0.097  0.11  0.088  0.12  0.21  0.17

Hg mg/L  1.2E-05  5.7E-06  1.7E-06  3.0E-05  6.3E-06  8.0E-06  6.1E-06  1.1E-05  9.9E-06  8.9E-06  7.5E-06  6.1E-06  8.0E-06  8.3E-06  5.6E-06  6.3E-06

K mg/L -  0.84  0.53  1.07  1.22  1.32  1.29  1.15  0.90  0.79  1.06  1.28  1.30  1.20  1.18  1.23

Mg mg/L -  2.97  1.37  4.94  7.34  7.71  6.98  4.85  3.35  3.13  5.17  7.07  7.61  6.66  6.57  7.07

Mn mg/L  0.050  0.011  0.003  0.023  0.13  0.13  0.14  0.15  0.028  0.034  0.075  0.052  0.052  0.11  0.11  0.077

Mo mg/L  0.60  0.00086  0.00048  0.00111  0.0014  0.0014  0.0014  0.00077  0.00077  0.00077  0.0014  0.0014  0.0014  0.0013  0.0013  0.0014

Na mg/L -  2.30  1.41  3.05  3.18  3.22  3.18  2.59  2.10  1.80  2.48  2.87  2.94  2.90  2.97  2.99

Ni mg/L  0.052  0.00024 <0.0002  0.00050  0.00047  0.00047  0.00047  0.00023  0.00023  0.00023  0.00042  0.00042  0.00042  0.00042  0.00042  0.00042

P mg/L -  0.035 <0.02  0.080  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Sb mg/L  0.0052  0.022  0.007  0.037  0.024  0.029  0.025  0.027  0.014  0.0073  0.012  0.021  0.020  0.019  0.021  0.029

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099

SO4 mg/L  250  9.08  3.33  17.3  12.34  12.48  11.47  9.59  5.30  3.35  5.77  8.79  9.86  9.73  10.06  12.95

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00026  0.00026  0.00026  0.00021  0.00021  0.00021  0.00039  0.00039  0.00039  0.00021  0.00021  0.00021

Zn mg/L  0.12  0.00069 <0.0005  0.00150  0.00045  0.00046  0.00055  0.00052  0.00045  0.00016  0.00028  0.00024  0.00036  0.00042  0.00034  0.00044

TDS mg/L  500  66.5  34.5  137  66.9  59.4  73.3  47.6  43.4  50.3  47.1  69.1  86.7  95.3  59.4  75.5

NO3 + NO2 mg/L as N -  0.053 <0.05  0.114  0.095  0.095  0.095  0.095  0.095  0.095  0.095  0.095  0.095  0.095  0.095  0.095

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 75

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

Predicted Chemistry at YP-SR-2 - Post-Closure Year 75
Minimum Measured 
Baseline Chemistry 
at YP-SR-2 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted



YP‐SR‐2: EFSFSR downstream of all proposed mining activities after Sugar Creek confluence

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

pH s.u. 6.5 - 9  7.61  6.64  8.62  7.63  8.41  8.02  8.02  7.71  7.47  8.02  8.17  7.71  8.09  8.33  7.94

Alkalinity mg/L as CaCO3 >20  47.6  16.3  90.0  94.2  86.8  114  58.5  46.2  47.4  78.8  85.6  90.5  82.5  73.9  105

Ag mg/L  0.0032 0.00002 <0.00002 0.00004  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

Al mg/L  0.050  0.016  0.002  0.11  0.010  0.010  0.012  0.016  0.016  0.011  0.00081  0.0048  0.0048  0.0080  0.0080  0.00081

As mg/L  0.010  0.043  0.015  0.071  0.056  0.061  0.053  0.040  0.026  0.018  0.041  0.070  0.068  0.051  0.055  0.059

B mg/L  120  0.026 <0.01  0.050  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029  0.029

Ba mg/L  2.00  0.0112  0.0058  0.0154  0.015  0.015  0.015  0.0083  0.0083  0.0083  0.015  0.015  0.015  0.014  0.014  0.015

Be mg/L  0.0040 <0.00002 <0.00002 <0.00002  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05  2.0E-05

Ca mg/L -  14.2  7.1  20.3  23.6  24.4  23.3  17.0  12.3  11.6  17.3  23.3  24.2  22.3  21.7  23.0

Cd mg/L  0.00025 <0.00002 <0.00002 <0.00002  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05  2.2E-05

Cl mg/L  230  0.52  0.23  0.81  1.07  1.12  0.93  0.65  0.24  0.16  0.16  0.50  0.75  1.07  1.05  1.00

Co mg/L - 0.00007 0.00003 0.00017  0.00016  0.00016  0.00016  5.6E-05  5.6E-05  5.6E-05  7.6E-05  7.6E-05  7.6E-05  1.0E-04  1.0E-04  1.1E-04

Cr mg/L  0.10  0.00021 <0.0002  0.00060  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018  0.00018

Cu mg/L  0.0090  0.00023  0.00010  0.00060  4.9E-05  6.6E-05  4.9E-05  0.00010  6.7E-05  4.9E-05  3.7E-05  5.4E-05  6.1E-05  4.9E-05  4.6E-05  5.9E-05

F mg/L  2.00  0.29 <0.2  0.40  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26  0.26

Fe mg/L  0.30  0.037 <0.02  0.101  0.12  0.23  0.15  0.14  0.050  0.017  0.099  0.11  0.090  0.12  0.22  0.17

Hg mg/L  1.2E-05  5.7E-06  1.7E-06  3.0E-05  6.2E-06  8.0E-06  6.1E-06  1.1E-05  9.9E-06  8.9E-06  7.5E-06  6.1E-06  8.0E-06  8.3E-06  5.6E-06  6.3E-06

K mg/L -  0.84  0.53  1.07  1.23  1.32  1.30  1.15  0.90  0.79  1.06  1.29  1.31  1.21  1.19  1.24

Mg mg/L -  2.97  1.37  4.94  7.33  7.69  6.97  4.84  3.35  3.12  5.16  7.06  7.60  6.65  6.56  7.06

Mn mg/L  0.050  0.011  0.003  0.023  0.13  0.13  0.14  0.16  0.029  0.035  0.078  0.054  0.054  0.11  0.11  0.079

Mo mg/L  0.60  0.00086  0.00048  0.00111  0.0014  0.0014  0.0014  0.00078  0.00078  0.00078  0.0014  0.0014  0.0014  0.0013  0.0013  0.0014

Na mg/L -  2.30  1.41  3.05  3.20  3.25  3.20  2.61  2.12  1.81  2.50  2.90  2.97  2.92  2.99  3.01

Ni mg/L  0.052  0.00024 <0.0002  0.00050  0.00047  0.00047  0.00047  0.00023  0.00023  0.00023  0.00042  0.00042  0.00042  0.00042  0.00042  0.00042

P mg/L -  0.035 <0.02  0.080  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028  0.028

Pb mg/L  0.0025 0.00002 <0.00002 0.00004  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05  2.1E-05

Sb mg/L  0.0052  0.022  0.007  0.037  0.024  0.029  0.025  0.027  0.014  0.0073  0.012  0.021  0.020  0.019  0.021  0.029

Se mg/L  0.0050 <0.001 <0.001 <0.001  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099  0.00099

SO4 mg/L  250  9.08  3.33  17.3  12.38  12.52  11.51  9.62  5.32  3.36  5.79  8.81  9.89  9.76  10.09  12.99

Tl mg/L 0.000017 <0.00002 <0.00002 <0.00002  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05  2.4E-05

V mg/L  0.84 <0.0002 <0.0002 <0.0002  0.00026  0.00026  0.00026  0.00021  0.00021  0.00021  0.00039  0.00039  0.00039  0.00021  0.00021  0.00021

Zn mg/L  0.12  0.00069 <0.0005  0.00150  0.00046  0.00047  0.00056  0.00052  0.00046  0.00016  0.00028  0.00025  0.00036  0.00043  0.00035  0.00044

TDS mg/L  500  66.5  34.5  137  67.0  59.5  73.4  47.7  43.4  50.4  47.1  69.1  86.8  95.4  59.5  75.5

NO3 + NO2 mg/L as N -  0.053 <0.05  0.114  0.095  0.095  0.095  0.095  0.095  0.095  0.095  0.095  0.095  0.095  0.095  0.095

Indicates value is greater than the strictest potentially applicable surface water quality standard

POST‐CLOSURE YEAR 100

Parameter Units

Strictest Potentially 
Applicable Surface 

Water Quality 
Standard

Average Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

Predicted Chemistry at YP-SR-2 - Post-Closure Year 100
Minimum Measured 
Baseline Chemistry 
at YP-SR-2 (HDR, 

2017)

Maximum 
Measured Baseline 
Chemistry at YP-
SR-2 (HDR, 2017)

All values are for dissolved fraction unless otherwise noted
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