






Department/Division/Section Section/Fig./Table Page # Comment/Issue Recommendation/Action

Fish & Game Sec. 2.3.3.14 2-35
The proposed West Glacier unit and Nugget Falls trails may encroach upon important 
winter goat habitat; disturbance effects may be exacerbated if the trails are groomed in 
winter conditions.

Where new trails are established within 1 km of areas with documented winter goat use, 
consider impacts of recreational use (e.g., groomed trails) and associated options to reduce 
potential impacts.

Fish & Game Table 2.7 2-86 Additional mitigation measures should be considered with respect to wildlife disturbance.

To the extent feasible, disturbance activity (e.g., construction of trails and facilities, 
especially regarding helicopter support and blasting) should not occur within 1.8 km of 
winter habitat from November 1–April 30, and disturbance activity should not occur within 
1.5–2 km of kidding habitat from May 1–July 15 (NWSGC 2020). 

Fish & Game Table 2.7 2-86 Additional mitigation measures should be considered with respect to wildlife disturbance.

To prevent negative human-bear interactions, consider the following additional mitigation 
measures concerning black bears:

1) Increase the number of employees responsible for ensuring compliance regarding leashed 
dogs and food along trail networks. 

2) Lower the speed limit approaching the visitor center to reduce potential for vehicular 
wildlife collisions. 

3) Ensure an adequate amount of bear-proof trash receptacles are strategically placed in areas 
in which food will be allowed and at trail parking areas. 

4) Ensure the dumpster associated with proposed food service is enclosed and bear-proof.

Fish & Game Sec. 3.6.6.4 3-35
As presented in this section pertaining to impacts to migratory birds, the shoreline of 
Mendenhall Lake provides important and unique habitat for birds, and construction and 
pedestrian use of the Lakeshore Trail would likely disturb these populations.

As presented in Alternatives 3 and 4, constructing the trail inland from the lakeshore is 
preferable as this design will reduce impacts to migratory bird habitat. 

Fish & Game Sec. 3.6.6.5 3-41

Regarding the proposed wildife and pedestrian underpass, ABR, Inc. (2021) alludes to 
limited information available regarding the success of underpasses as wildlife corridors 
when shared with pedestrian traffic. Implementation of this design could lead to an increase 
of negative bear-human interactions.

The underpass should be designed as a wildlife corridor exclusively with a crosswalk or 
separate tunnel connecting the trail for pedestrians, as presented in Alternatives 4-7.

Fish & Game Sec. 3.8.6.2 3-126
Consideration of fish removal and exclusion during construction activities associated with 
in-water work for the Steep Creek Habitat Restoration component is absent from this 
section.

ADF&G Habitat Section biologists will coordinate with USFS personnel to strategize 
removing and excluding fish if practicable during in-water work associated with this 
component.

Fish & Game Sec. 3.8.6.2 3-126

The Steep Creek Habitat Restoration project component provides a unique opportunity to 
establish baseline metrics of suitable salmonid habitat (e.g., spawning gravel availability, 
refugia) and monitor dynamics after channel realignment, providing a case study in habitat 
restoration.

Consider implementing a long-term monitoring plan documenting the changes in Steep Creek 
fish habitat. 
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Fish & Game Sec. 3.8.6.2 3-122

Under all alternatives, a connection between Steep Creek and Backside Pond is proposed to 
mitigate for fill of Zig Zag Pond; however an analysis of technical feasibility and utility of 
the pond regarding potential rearing habitat is absent from the DEIS and supporting 
documents (e.g.,  ABR, Inc. 2020, Solstice Alaska Consulting, Inc. 2022). 

Conduct a preliminary feasibility assessment of the proposed connection to Backside Pond 
(i.e., ensure basic water quality measurements suggest potential for rearing habitat).

Fish & Game Sec. 3.8.6.3 3-131 Additional water crossings are discussed in this section and accurately allude to beaver-
related complications associated with culverts. Where feasible, bridges should be prioritized over culverts in identified fish-bearing streams.

References:

ABR, Inc. – Environmental Research and Services (ABR). 2021. Biological Resources 
Review for The Mendenhall Glacier Recreation Area, Tongass National Forest, Alaska. 
September 2021.

Giefer, J., and B. Blossom.  2021. Catalog of waters important for spawning, rearing, or 
migration of anadromous fishes – Southwestern Region, effective June 1, 2021, Alaska 
Department of Fish and Game, Special Publication No. 21-05, Anchorage.

NWSGC. 2020. Northern Wild Sheep and Goat Council position statement on commercial 
and recreational disturbance of mountain goats: recommendations for management. 
Proceedings of the Biennial Symposium of the Northern Wild Sheep and Goat Council, 22: 1-
15.

Solstice Alaska Consulting, Inc. 2022. Mendenhall Glacier Visitor Facility Improvement 
Project Essential Fish Habitat Assessment. Prepared for the USDA Forest Service, Juneau 
Ranger District.
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Department of Natural Resources 
 

OFFICE OF PROJECT MANAGEMENT AND PERMITTING 
 

P.O. Box 111030 
Juneau, AK  99811-1030 

907-465-3177 

 

 

May 4, 2022 

 

Earl Stewart 

Forest Supervisor, Tongass National Forest 

648 Mission Street 

Ketchikan, AK 99901 

 

Re: Mendenhall Glacier Visitor Facility Improvements Project  

 

 

Dear Mr. Stewart, 

 

Thank you for the opportunity to provide comments on the Mendenhall Glacier Visitor Facility 

Improvements Project draft environmental impact statement (DEIS).  Per the DEIS (Notice of 

Availability published in the March 4, 2022 Federal Register) this project proposes to implement 

a variety of infrastructure projects over several years, including parking and access expansion, a 

new Welcome Center complex, Visitor Center improvements, Glacier Spur Road trailheads, a 

Lakeshore trail along the south shore of Mendenhall Lake, public use cabins, restoration of Steep 

Creek, Steep Creek Trail expansion, docks and motorized commercial boat use on Mendenhall 

Lake, a remote glacier visitor area, and new and improved multi-use trails throughout the 

Mendenhall Glacier Recreation Area. The proposal also includes new management strategies 

including changes to visitor capacity and commercial use and adjustments to management unit 

boundaries. 

 

I have coordinated with the Alaska Departments of Fish and Game, Environmental Conservation 

and Natural Resources (DNR) on the review of this proposal. The following consolidate 

comments are offered on behalf of the State of Alaska.  

 

In general, the State supports increased opportunity for recreation, tourism, and improved visitor 

experiences, however we have serious concerns related to the assertion that the US Forest 

Service (USFS) has management authority over state-owned navigable waterbodies that overlie 

the state land1 within the project area.  

 

In a letter dated September 7, 2021, the State submitted scoping comments asserting the 

ownership of the entirety of Mendenhall Lake, including all recently exposed waters and 

shorelands due to glacial retreat, and the Mendenhall River to be state owned navigable 

waterways (attached). The letter further stated that these lands and waters are managed by the 

State consistent with existing state statutes and regulations applicable to all state lands, that this 

withdrawal does not apply to state navigable waters, and they should be specifically excluded 

from the proposed withdrawal expansion. The USFS fails to acknowledge this critical factor in 

 
1 As defined under AS 38.05.965(23)(24). 
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the DEIS and in fact, indicates that the USFS manages the uses on the waterbody regardless of 

ownership.2  

 

Through this proposed action, the USFS states its intention to construct three docks on 

Mendenhall Lake and to manage public and commercial access and modes of transportation on 

these State lands through USFS policies and special use permitting. These actions by the USFS 

place a cloud on the State’s title to these lands it received upon statehood. 

 

It is important for the public to understand the land ownership and agency authorities in 

evaluating this proposed action. In 2019, the State found Mendenhall Lake and River navigable 

for title purposes and issued a formal navigability determination that provides the background, 

rationale, and evidence supporting the decision (attached). Concurrent with this response to the 

DEIS, pursuant to § 2409a(m) of Title 28 of the United States Code, the State provided the USFS 

notice of its intent to file a quiet title action to the submerged lands of the Mendenhall River and 

Mendenhall Lake (attached).   

 

As these waters are clearly navigable for title purposes the DEIS needs to acknowledge State 

ownership and management of navigable waters and those submerged lands that are within the 

project area, so the public understands that current USFS policies do not apply to Mendenhall 

Lake and Mendenhall River.   

 

As the landowner, the State requires a permit under Alaska Statute 38.05.850 for construction of 

docks on State lands, including its shorelands. Since the Mendenhall Glacier Recreation Area 

contains State lands within its exterior boundary, it would benefit the USFS to work more closely 

with the State in land planning and project planning as we could achieve mutual goals in 

efficiently managing this area for the benefit of the public.  

 

In addition to the comments above, more section specific technical comments are provided in a 

table as an attachment to this letter.      

 

Again, thank you for the opportunity to comment. Please contact me if you have any questions or 

would like to discuss the State’s comments further.   

 

 

Sincerely, 

 

Sylvia A. Kreel 

 

Sylvia A. Kreel 

Large Project Coordinator 

 

cc:  State Review Team 

 
2 Page 3-107, Vol 1 DEIS 
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Attachments: 

• State of Alaska Consolidated Comments Table  

• September 7, 2021, State of Alaska comment letter regarding Mendenhall Glacier 

Recreation Area mineral exploration withdrawal 

• April 26, 2022, Notice of intent to file a quiet title action, and associated map 

• January 15, 2019, Navigability Determination for Mendenhall Lake & River 

• Juneau Cruise Ship Study 2019, Final Report June 2021 (referenced in Comments Table)  

 

 



Department/Division/Section Section/Fig./Table Page # Comment/Issue Recommendation/Action
Department of Environmental 
Coordination 
(DEC)Commissioner's Office

Chapter 2, Table 2.1 2-6
Table 2.1 on this page notes that the West Glacier Dock under Alternative 3 would need to be dredged as needed to 
maintain the facility. There is no current dock, so it would appear that dredging would be needed for construction of the 
facility and to maintain the facility. 

Please correct the discussion.

DEC Commissioner's Office Chapter 2 2-17
It is not clear how the increased tourist capacity anticipated would be handled by the existing wastewater system. There 
does not appear to be any discussion of whether the existing wastewater system will be upgraded or if the plan is to 
extend wastewater utilities to the facility.

Please explain how the increased tourist capacity would be handled by the 
existing or upgraded wastewater system.

DEC Commissioner's Office Chapter 2 2-30

Paragraph two on this page notes that "Facilities would be serviced by
pumping waste into holding tanks on a boat and transporting it to the West Glacier Dock at a
frequency to be determined based on use. "  It is not clear if there will be any safeguards to protect water quality from 
sewage spills at while pumping waste as the Remote Glacier Landing Area or the West Glacier dock facility. 

Please provide an explanation of how Mendenhall Lake water quality will be 
protected from sewage spill during these transfers.

DEC Commissioner's Office Chapter 2 2-35
Paragraph three on this page discusses the propose restroom barge at the Remote Glacier Landing Area. Same comment 
as above.

Please provide an explanation of how Mendenhall Lake water quality will be 
protected from sewage spill during these transfers.

DEC Air Quality Chapter 2 2-66

The proposed Mendenhall Glacier Visitor Facility Improvements Project is located within the Mendenhall Valley PM10 
maintenance area. Because of this the project is subject to an applicability analysis under the General Conformity 
Regulations at 40 CFR Part 93 subpart A. All the trail improvement activities of the proposed action are exempt from the 
applicability analysis according to 40 CFR 93.153, subsection c.2.iv. Also, it would appear that the 2,000 sq ft 
maintenance building would be exempt under the Mass Transit category according to 40 CFR 93.126.  However, all the 
construction activities below would require an applicability analysis:                                                         
1. Constructing new parking areas under alternatives 2, 3, and 4                                                                                                2.  
Constructing five new cabins                                                                                                                                                          3.  
Replacing the existing welcome center pavilion and parking area shelter with a new single story building                                                                            
4. Renovating the upper floor and theater area of the visitor center                                                                                         5. 
Replacing the culverts under Glacier Spur  Road with vehicular bridges                                                                                 6. 
Combining the two existing parking lots and improving the layout                                                                              Although 
the potential increase in the average daily PM10 levels in all alternatives is identified as a minor effect, it is crucial to 
have the applicability analysis performed  to ensure that the emissions are below the specified de minimis threshold of 
100 tons per year.  

Please perform the applicability analysis as required under 40 CFR Part 93, 
subpart A. Please also note the analysis needs to be approved by the 
Environmental Protection Agency in concert with DEC, so a copy of the 
analysis need to be sent to both entities.

DEC Air Quality Chapter 3 3-28

In Section 3.6.6.2 Effects Common to All Action Alternatives there should be a small discussion on air quality. During 
construction there are many opportunities of particulate matter to be emitted, either by construction equipment or 
wind entrainment of glacial dust. DEC would suggest that construction activities follow all reasonable precautions in 
according with Alaska Air Quality regulations at 18 AAC 50.045(d), as well as construction site Best Management 
Practices (BMPs). There may be a need to suspend excavation and grading activities during air quality emergencies or 
when high winds and visible dust persists. In addition, if open burning is chosen as the preferred method of disposal of 
organic debris during construction activities, the contractors must use reasonable procedures to minimize adverse 
environmental effects and limit the amount of smoke generated. A complete description of open burn information, 
including policies, can be found at http://dec.alaska.gov/air/air-permit/open-burn-info/ . The City and Borough of 
Juneau Fire Department should also be contacted regarding a burn permit at https://juneau.org/fire/burn-permit-info 

Please include a small discussion on air quality in Section 3.6.6.2.

DEC Commissioner's Office Chapter 3
3-114 thru 
3-116

Given the existing condition of annual glacial flood events, you may wish to expand the glacial flooding discuss to cover 
the mitigation that would be needed to minimize damages to visitor infrastructure (campgrounds, trailheads, toilet 
facilities). Didn't see this addressed elsewhere. 

Please discuss mitigation measures needed to minimize impacts to 
proposed visitor infrastructure.
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DEC Air Quality Chapter 3 3-158

Section 3.10.4.2 Air Quality in the Mendenhall Valley on this pages discusses a potential long-term problem with black-
carbon deposition and relating it to glacial retreat, which was described as one of many reasons for the reconfigurations 
of the Mendenhall Visitors Center complex. Because black carbon deposition is mentioned several times in the 
document, you may wish to address the issue in a mitigation measure, rather than just stating that it is a problem. The 
current mitigation measure mentioned on page 2-53 notes that bus engine idling will be prohibited when buses are 
parked, but does not address a ban on tour bus engine idling while waiting for tourists to emerge from the Mendenhall 
Glacier Visitors Center. In addition, the conclusions reached in the document regarding black carbon deposition do not 
appear to be supported by the cited reference (Nagorski 2019) which found that black carbon concentrations in the 
samples ranged between 3 - 4%, while dust concentrations were estimated to be 89% of the total impurity 
concentration. While this study specifically avoided areas near the Mendenhall Visitors Center and other anthropogenic 
sources (Juneau transportation, residences and cruise ship emissions), it would be important to address the 
concentration of black carbon on the Mendenhall Glacier before making these assumptions.  

Please clarify the bus engine idling issue.  You may also want to explore the 
extent of the actual problem in the future and contact the University of 
Alaska atmospheric sciences program on monitoring in order to better 
comprehend local wind and weather patterns and their relationship to 
glacial black carbon deposition. This would serve to differentiate between 
the impacts of forest fire emissions, rock dust from glacial moraines and 
particulate matter specifically from combustion of petroleum products. 
Please note that the cited study looked at a snapshot in time in 2016. Air 
quality data shows a spike in particulate matter air impacts due to 
summertime wildland fire smoke in 2019.

The data in the attached cruise ship study that was done in 2019 using 
relatively inexpensive air monitors, is very specific to the downtown area, 
but shows the impact of other particulate matter sources, including wildfire 
smoke from Canada. The Forest Service may want to consider deploying 
similar air monitors at the Mendenhall Visitors Center and then tie the data 
back to the main monitor at Floyd Dryden Middle School which is also 
located in the Mendenhall Valley. The historical data from that site can be 
found here https://dec.alaska.gov/air/air-monitoring/community-
data/juneau-pm10-data

DEC Commissioner's Office Chapter 3 3-172

Paragraph two on this page notes that " The thinning rate of the Mendenhall Glacier is also being influenced by the 
deposition of black carbon particulates, caused by the burning of fossil fuels, onto the surface of the Juneau Icefield." 
The paragraph cites to Nagorski (2019) as a reference for this conclusion. As noted in the comment above, the study 
referenced found that black carbon concentrations in the samples ranged between 3 - 4%, while dust concentrations 
were estimated to be 89%.

Use of the wording "being influenced by the deposition of black carbon 
particles" implies a clear causation that does not appear to be scientifically 
defensible. The conclusions reached in the paper referenced the overall 
effects of light absorbing particles, but were not specific to black carbon in 
particular. Please remove this unsupported conclusion or edit to reflect the 
actual science in the article referenced. 

Alaska Department of Fish and 
Game (ADF&G) Sec. 2.3.3.4 2-24 The proposed West Glacier unit and Nugget Falls trails may encroach upon important winter goat habitat; disturbance 

effects may be exacerbated if the trails are groomed in winter conditions.

Where new trails are established within 1 km of areas with documented 
winter goat use, consider impacts of recreational use (e.g., groomed trails) 
and associated options to reduce potential impacts.

ADF&G Sec. 2.3.4.4 2-30

This section describes intent to power passenger day-use vessels by "alternative energy fuel sources or have low-emissions 
motors".  Electric outboard motor technology is rapidly improving and would prevent introduction of hydrocarbons into 
Mendenhall Lake. As stated elsewhere in the DEIS, this water body is in a transitional state undergoing ecological 
succession as the glacier recedes; any preventative measures regarding potential contamination should be prioritized.

Consider including an analysis or discussion of cumulative environmental 
effects of conventional (e.g., two-stroke, four-stroke), alternative (e.g., 
electric), and reduced emissions motors in Mendenhall Lake, specifically 
regarding the introduction of hydrocarbons.

ADF&G Table 2.6 2-52 Additional mitigation measures should be considered with respect to wildlife disturbance.

To the extent feasible, disturbance activity (e.g., construction of trails and 
facilities, especially regarding helicopter support and blasting) should not 
occur within 1.8 km of winter habitat from November 1–April 30, and 
disturbance activity should not occur within 1.5–2 km of kidding habitat from 
May 1–July 15 (NWSGC 2020). 

Mendenhall Glacier Recreation Visitor Facility Improvements Project - DEIS
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ADF&G Table 2.6 2-52 Additional mitigation measures should be considered with respect to wildlife disturbance.

To prevent negative human-bear interactions, consider the following 
additional mitigation measures concerning black bears:

1) Increase the number of employees responsible for ensuring compliance 
regarding leashed dogs and food along trail networks. 

2) Lower the speed limit approaching the visitor center to reduce potential for 
vehicular wildlife collisions. 

3) Ensure an adequate amount of bear-proof trash receptacles are strategically 
placed in areas in which food will be allowed and at trail parking areas. 

4) Ensure the dumpster associated with proposed food service is enclosed 
and bear-proof.

ADF&G Table 2.6 2-53

Regarding mitigation measures associated with aquatic habitat, this table suggests ground disturbing activities along the 
lakeshore will be avoided April 1–May 31. More specifically these activities should occur during the same instream work 
timing window specified for work in Steep Creek (June 1–July 15) to minimize impacts to outmigrating smolt and 
returning adults. In-stream work for trail crossings on other identified anadromous water bodies should also be restricted 
to this timing window.

Specify timing window for ground disturbing activities along the lake shore 
and in-stream activities associated with stream crossings in identified 
anadromous water bodies. The preferred timing window for such activities in 
streams with spawning salmonids is June 1–July 15; prior to construction of 
stream crossings, consult with ADF&G Habitat Section during the 
concurrence process on timing windows for activities in streams without 
documented spawning activity.

ADF&G Sec. 3.6.6.3 3-30
As presented in this section pertaining to impacts to migratory birds, the shoreline of Mendenhall Lake provides important 
and unique habitat for birds, and construction and pedestrian use of the Lakeshore Trail would likely disturb these 
populations.

As presented in Alternatives 3 and 4, constructing the trail inland from the 
lakeshore is preferable as this design will reduce impacts to migratory bird 
habitat. 

ADF&G Sec. 3.6.6.3 3-38
Regarding the proposed wildife and pedestrian underpass, ABR, Inc. (2021) alludes to limited information available 
regarding the success of underpasses as wildlife corridors when shared with pedestrian traffic. Implementation of this 
design could lead to an increase of negative bear-human interactions.

The underpass should be designed as a wildlife corridor exclusively with a 
crosswalk connecting the trail for pedestrians, as presented in Alternate 4.

ADF&G Sec. 3.8.4.3 3-106 Regarding additional salmonid water body surveys, ADF&G Habitat Section biologists revisited the area in 2021 to 
conduct additional Anadromous Waters Catalog surveys (Giefer and Blossom 2021) and will again revisit in 2022.

ADF&G Habitat Section biologists will coordinate with USFS personnel to 
complete stream surveys within MGRA.

ADF&G Sec. 3.8.4.6 3-113 Snow storage within the northernmost extent of Glacier Spur Rd. and adjacent visitor parking areas has historically 
encroached upon anadromous water bodies (e.g., Steep Creek, Zig Zag Pond).

Specify designated snow storage areas for the visitor center parking lots and 
ensure these locations do not encroach upon fish-bearing water bodies. 

ADF&G Sec. 3.8.6.2 3-121 Consideration of fish removal and exclusion during construction activities associated with in-water work for the Steep 
Creek Habitat Restoration component is absent from this section.

ADF&G Habitat Section biologists will coordinate with USFS personnel to 
strategize removing and excluding fish if practicable during in-water work 
associated with this component.

ADF&G Sec. 3.8.6.2 3-122
The Steep Creek Habitat Restoration project component provides a unique opportunity to establish baseline metrics of 
suitable salmonid habitat (e.g., spawning gravel availability, refugia) and monitor dynamics after channel realignment, 
providing a case study in habitat restoration.

Consider implementing a long-term monitoring plan documenting the 
changes in Steep Creek fish habitat. 

ADF&G Sec. 3.8.6.2 3-122
Under all alternatives, a connection between Steep Creek and Backside Pond is proposed to mitigate for fill of Zig Zag 
Pond; however an analysis of technical feasibility and utility of the pond regarding potential rearing habitat is absent from 
the DEIS and supporting documents (e.g.,  ABR, Inc. 2020, Solstice Alaska Consulting, Inc. 2022). 

Conduct a preliminary feasibility assessment of the proposed connection to 
Backside Pond (i.e., ensure basic water quality measurements suggest 
potential for rearing habitat).

ADF&G Sec. 3.8.6.3 3-128 Additional water crossings are discussed in this section and accurately allude to beaver-related complications associated 
with culverts. 

Where feasible, bridges should be prioritized over culverts in identified fish-
bearing streams.

ADF&G Sec. 3.8.6.3 3-130

This section discusses advantages of boats powered by alternatives to traditional gasoline or diesel-powered vehicles 
specifically as they relate to potential for environmental contamination. Also discussed here are diesel-powered 
construction vessels to support construction operations and maintenance activities, which would introduce hydrocarbons 
into a water body in which this has never been permitted.

Consider including an analysis or discussion of cumulative environmental 
effects of conventional (e.g., two-stroke, four-stroke), alternative (e.g., 
electric), and reduced emissions motors in Mendenhall Lake, specifically 
regarding the introduction of hydrocarbons.
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Department of Natural Resources 
 

OFFICE OF PROJECT MANAGEMENT AND PERMITTING 
 

550 West 7th Avenue, Suite 1430 
Anchorage, AK  99501-3561 

Phone: 907-269-0880 
Email: catherine.heroy@alaska.gov 

 
September 7, 2021 

David Schmid 
Regional Forester 
USDA Forest Service  
8510 Mendenhall Loop Road  
Juneau, AK 99801 
Submitted electronically: https://cara.ecosystem-
management.org/Public//CommentInput?Project=60550 

Tom Heinlein 
Acting State Director 
BLM Alaska State Office 
222 West Seventh Avenue, No. 13 
Anchorage, AK 99513-7504 
 
Re: Mendenhall Glacier Recreation Area Mineral Exploration Withdrawal  
 
Dear Mr. Schmid and Mr. Heinlein, 
 
Thank you for the opportunity to provide comments on the Forest Service proposal for mineral 
withdrawals on National Forest lands at Mendenhall Glacier Recreation Area.  This proposed 
withdrawal of mineral resources on 4,560 acres of federally managed lands adjacent to an existing 
mineral withdrawal (Public Land Order 829) is requested for a 20-year term.  Based on a letter from 
the Forest Service to interested parties (File Code 2760, August 4, 2021), the intent of the proposed 
withdrawal is to protect the unique landscape from adverse effects of mining activities based on a 
need to continue to provide a predominately natural setting for semi-primitive types of recreation and 
tourism, protect recreational and natural resources, scenic integrity, existing infrastructure, and 
planned future facility development of the Mendenhall Glacier Recreation Area.   

The Office of Project Management and Permitting (OPMP) has coordinated with the following state 
agencies to review the withdrawal proposal in relation to State of Alaska (State) authorities and 
expertise: Alaska Departments of Natural Resources (DNR), Environmental Conservation (ADEC), 
Fish and Game (ADF&G), and Law.  This letter constitutes the State’s consolidated comments for 
your consideration. 

ANILCA withdrawal constraints 
Section 1326(a) of the Alaska National Interest Lands Conservation Act (ANILCA) is clear that 
withdrawals exceeding 5,000 acres in the aggregate require notice in the Federal Register and to 
both Houses of Congress.[1] As noted, the approval of the proposed expansion of the existing 

 
[1] “No future executive branch action which withdraws more than five thousand acres, in the aggregate, of public 
lands within the State of Alaska shall be effective except by compliance with this subsection. To the extent 
authorized by existing law, the President or the Secretary may withdraw public lands in the State of Alaska 

https://cara.ecosystem-management.org/Public/CommentInput?Project=60550
https://cara.ecosystem-management.org/Public/CommentInput?Project=60550
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withdrawal will result in an area exceeding this 5,000-acre limit. This is also likely to be an on-
going need as the glacier continues to recede, leaving no doubt that the intent of the withdrawal 
is to exceed 5,000 acres in the aggregate. This withdrawal and future withdrawals must be 
considered cumulatively, in accordance with ANILCA Section 1326(a). If approved, the 
withdrawal expansion must be submitted to both Houses of Congress for it to become effective. 
The withdrawal will terminate within one year unless Congress passes a joint resolution of 
approval for the action. The Federal Land Policy and Management Act (FLPMA) Section 
202(e)(2) also requires the Bureau of Land Management (BLM) to report any management 
decision or action that excludes one or more of the principal or major uses for two or more years 
on one hundred thousand acres to Congress, which terminates, if not adopted. The U.S. Forest 
Service (Forest Service) and BLM need to address the impact these requirements will have on 
this action and future planning efforts in the area.  
 
For this proposed action, a focused purpose and need statement regarding the intended 
recreational and scenic use of the area should be clearly articulated in the Environmental 
Assessment (EA).  The Forest Service and BLM should not apply, as a general policy, the 
withdrawal of federal lands due to glacial retreat, as these emerging areas are important for 
multiple uses.  A broad purpose and need statement in the EA related to protecting exposed 
resources due to a receding glacier could be applied to any glacier in Alaska.  The EA should 
specify the rationale for this proposed mineral withdrawal, so the public does not misinterpret 
that the proposed mineral withdrawal is a general policy to be applied where glaciers are 
receding. 
 
State assertion over navigable waters 
The State asserts the entirety of Mendenhall Lake, including all recently exposed waters and 
shorelands due to glacial retreat, and the Mendenhall River to be state owned navigable 
waterways. These lands and waters are managed consistent with existing state statutes and 
regulations applicable to all state lands. All maps and descriptions in the EA should identify 
these state-owned lands and waters. This withdrawal does not apply to state navigable waters, 
which should be specifically excluded from the proposed withdrawal expansion. 
 
Timely processing of withdrawals 
This proposed withdrawal should not be processed prior to other withdrawals already waiting to 
be revoked as a high priority to allow the State to finalize its selections and receive its full land 
entitlement. Numerous Resource Management Plans (RMP) have analyzed and recommended 
revoking prior Public Land Orders (PLOs) and these have not been processed in a timely 
manner. For example, the 2008 Kobuk Seward RMP Record of Decision recommended revoking 
PLOs 5169, 5170, 5171, 5179, 5180, 5184, 5186, 5187, 5188, and 5353, and over 12 years later 
these withdrawals have not been lifted. Further, the state has prioritized PLO 5150 as its highest 
priority for BLM to repeal but has not been notified of any action on that PLO.  With limited 
staff available to process/revoke withdrawals, the State requests that BLM prioritize processing 
high priority requests from the state and older withdrawals that have been recommended for 

 
exceeding five thousand acres in the aggregate, which withdrawal shall not become effective until notice is provided 
in the Federal Register and to both Houses of Congress. Such withdrawal shall terminate unless Congress passes a 
joint resolution of approval within one year after the notice of such withdrawal has been submitted to Congress.”  
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revocation in previously completed Resource Management Plans before devoting staff time to 
new requests.  
 
Additionally, the State suggests the Forest Service and BLM develop a comprehensive long-
range plan to address the need for a withdrawal, consistent with ANILCA and other applicable 
laws, rather than a twenty-year withdrawal period with the option for a twenty-year extension, as 
proposed.  A comprehensive long-range plan addressing this issue would be prudent considering 
the need for this withdrawal will remain in twenty years when this proposed withdrawal would 
expire. 
 
National Historic Preservation Act 
The State Historic Preservation Office notes the proposed withdrawal is an administrative action 
rather than an undertaking under Section 106 of the National Historic Preservation Act, and thus 
has no additional comments. 
 
Fish and wildlife 
Currently on the Tongass National Forest, the Mendenhall Glacier Recreation Area (excepting 
the Mendenhall Lake and Juneau Road System closed areas) is open to hunting and closed to 
trapping by the Alaska Board of Game. If glacial changes occurred to allow better access to the 
proposed withdrawal area, interest in opportunities for trapping may occur in the area. The 
current Master Plan for the area does not address this potential interest. The State requests 
potential impacts of the withdrawal on hunting and trapping interests in the area be evaluated and 
disclosed in the EA, as well as future planning efforts.  
 
The State requests the Forest Service and BLM cooperatively work with ADF&G management 
staff to address fish and wildlife related issues, including potential trapping opportunities in the 
expansion area, within the context of all uses. The EA should discuss planning in the area 
holistically, over time, as the glacier is likely to continue to recede.  
 
Conclusion 
Thank you for the opportunity to review the proposal and submit comments regarding this mineral 
exploration withdrawal.  Please contact me if you have any questions. 

Sincerely,  
 
 
Catherine Heroy 
Large Project Coordinator 
 
 
Ecc:  State Review Team  
 Kyle Moselle, Executive Director, DNR Office of Project Management and Permitting 
 Chelsea Kreiner, Realty Specialist, BLM 
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Executive Summary 
The Department of Environmental Conservation (DEC) Division of Air Quality conducted a 
study from 4/19/19 to 10/7/19 in the downtown Juneau area to assess air quality impacts from the 
cruise ship industry. The study was initiated to address increasing public complaints regarding 
cruise ship emissions over the previous two years. 

DEC designed a saturation study using a tightly-spaced grid of low-cost fine particulate matter 
(PM2.5) monitors and passive sulfur dioxide (SO2) samplers throughout downtown Juneau and 
‘the flats’ to identify areas of high, medium, and low impact. The Air Monitoring and Quality 
Assurance Program (AMQA) of the Air Quality Division chose the PurpleAir PA-II PM Sensor 
(https://www.purpleair.com/sensors) for measuring particulate matter and Ogawa Passive 
samplers for SO2 measurements. 

 

Figure ES-1. Cruise ship monitoring PurpleAir site locations. Red pins are PA site locations and green stars indicate sites 
used as SO2 sampling sites. 

The AMQA Program selected pollutants for the study that have established National Ambient 
Air Quality Standards (NAAQS) for the protection of public health.  However, because the 
equipment used in the study does not meet the regulatory requirements needed to officially 
compare to the NAAQS, the Division is only able to qualitatively conclude that pollutant 
concentrations measured during the study were below the NAAQS. The main reason for 
selecting PM2.5 and SO2 for measurement is that low-cost commercially available sampling 

https://www.purpleair.com/sensors
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technology and standard sampling protocols exist, and the pollutants are good indicators of 
cruise ship emissions.  

Results 

Based on the particulate matter measurements from the Purple Air (PA) monitors, the air quality 
in Juneau during the study period can be considered as “Good” using the EPA Air Quality Index 
(AQI) classifications, with only a few days during wildfire smoke events considered as 
“Moderate” to “Unhealthy for Sensitive Groups”.1 While there is strong evidence cruise ships 
had short-term impacts on air quality in downtown Juneau, there is no evidence to suggest the 
cruise ship industry air quality impacts in Juneau during the 2019 cruise ship season would have 
led to 24-hour PM2.5 violations of the NAAQS. 

Emissions in downtown Juneau did not originate from one consistent source during the study 
period. Besides cruise ship emissions, slash burning, outdoor food vendors, and residential 
activities had noticeable short-term impacts on air quality at sites throughout downtown Juneau. 
With different cruise ships in port every day, ships entering and leaving the port at different 
times, and inconsistent meteorological conditions, each study day was assessed independently 
for local air quality impacts. Webcam footage and data collected from downtown Juneau 
meteorological stations were used to locate likely sources during periods of elevated PM2.5 
concentrations observed at the PA sites. In addition to local sources, Juneau also experienced an 
above-average influx of wildfire smoke from Western Canadian wildfires during the 2019 
summer season. Each day during the study period was closely scrutinized to determine sources 
of air quality impacts and what sites or group of sites seemed to be the most affected. 

Rather than discuss every day during the study period, DEC chose to detail our data analysis 
process by conducting a case study of the data collected on August 30th and 31st. These days 
represent a period in which cruise ship emission air quality impacts lasted for many hours each 
day.  Light winds coming from southern directions blew emissions towards Juneau from multiple 
ships each day leading to increases in PM2.5 concentrations across all sites, with greater spikes in 
PM2.5 concentrations resulting from ships coming into port and leaving port. Webcam footage 
and meteorological data assisted in identifying emissions sources. In addition to cruise ship 
emissions, a large slash burning fire was identified as an emissions source leading to a sharp 1-
hour increase in PM2.5 concentrations at several sites. Large spikes in PM2.5 concentrations 
affecting only one site were also observed during the case study and were likely the result of 
recreational activities such as grilling or bonfires.  

During the six-month study, emissions events from cruise ships were typically brief and only 
lasted one or two hours. Although hourly peak PM2.5 concentrations from cruise ship emissions 

 
1 AQI classifications are based on more accurate regulatory grade sampling equipment but are often used in the 
context of sensor measurements to describe air quality in general terms. 
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do not appear to cause sharp peaks like those observed in localized events, the PA grid was able 
to detect air quality impacts from ship emissions.   

Conclusion 

Assessing short-term air quality impacts from cruise ships in Juneau can be difficult due to 
varying emissions sources and meteorological conditions. Additionally, the Ogawa passive SO2 
samplers were not sensitive enough to detect short-term increases in SO2, which may have further 
helped to identify diesel emissions from ships. During the study period, however, short-term 
emissions plumes from cruise ships were detected by the PA monitors in the form of widespread 
elevated PM2.5 concentrations affecting multiple sites simultaneously.   

Early in the 2019 cruise season, cruise line companies worked together to reduce their impact on 
local air quality2. Two of the strategies used for reducing emissions were reducing idle times in 
the harbor and switching to a low sulfur marine fuel while in port. While it is difficult to 
compare Juneau’s 2019 cruise ship-related air quality impacts to the previous year’s impacts as 
no monitoring data exists for 2018, the 2019 season had fewer public complaints3 than the 
previous two years.  

Data collected did not identify a single maximum impact location in downtown Juneau or the 
flats that should be used for a follow-up study. But the data indicated that various parts of the 
downtown area and the flats were impacted by short-term plumes, depending on weather 
conditions.  

The PurpleAir saturation study provided information about areas of Juneau affected, and 
demonstrated the need to better assess short-term impacts with at least 1-hour resolution. 
Furthermore, meteorological data from nearby meteorological stations and webcam footage 
proved to be valuable in identifying air impact sources. The Ogawa passive SO2 samplers were 
unable to detect concentrations of SO2 over short periods needed to assess emissions plumes.   

Next Steps  

DEC has ordered several survey-grade sensor pods capable of measuring PM, carbon monoxide 
(CO), nitrogen oxides (NOx), and SO2 to deploy at multiple locations in downtown Juneau, with 
at least one site in the elevated area and one site in the flats area. The new sensor pods will be 
similarly assessed for accuracy and precision to the PurpleAir sensors before being installed in 
the community. While the new equipment is not regulatory grade, the addition of gaseous 
monitoring combined with onsite meteorological data will provide better and more detailed 
information for source identification. The new CO, NOx, and SO2 sensor technology allows for 
short-term resolution with one-hour averaging and will not only be capable of measuring short-
term air quality impacts but will also help to evaluate emission plume characteristics to 

 
2 https://www.juneauempire.com/news/cruise-ship-complaint-numbers-for-this-year-may-surprise-you/  
3 https://dec.alaska.gov/media/19814/2019-cpvec-air-annual-report-final.pdf 

https://www.juneauempire.com/news/cruise-ship-complaint-numbers-for-this-year-may-surprise-you/
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determine possible sources.  
 
With the new monitoring equipment and continued use of available webcam footage, DEC 
expects to better assess all emissions sources affecting the downtown area, and provide more 
accurate information regarding year-to-year air quality impacts from cruise ship emissions and 
other emission sources.  

The saturation study only addressed air quality impacts at the port of Juneau. Air quality impacts 
from cruise ships at other port communities may also need to be addressed. While emissions 
mitigation plans put in place in 2019 by cruise line groups specifically for Juneau seemed to be 
effective, the impacts from cruise ship emissions at other Southeast Alaska port communities 
likely vary by location and remain unclear.  
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Introduction 
During the 2019 Alaska summer cruise ship season, the Department of Environmental 
Conservation (DEC) Division of Air Quality conducted a study in the downtown Juneau area to 
assess air quality impacts from the cruise ship industry. The study was initiated to address 
increasing public complaints regarding cruise ship emissions over the previous two years. 

The Air Monitoring and Quality Assurance Program (AMQA) conducted a saturation study in 
Juneau before and during the summer cruise season of 2019 focusing on the overall ambient air 
quality. The objectives of the Juneau saturation study were: 

• to address ambient air quality complaints centered on cruise ship industry emissions; 
• to determine which areas of downtown Juneau are most affected (maximum impact 

locations); and 
• to assess if the scale in terms of frequency, duration, spatial variability, and severity of 

these impacts has the potential to significantly affect public health and/or violate Clean 
Air Act air quality standards. 

AMQA conducted sampling from 4/19/19 to 10/7/19. This report summarizes the findings of the 
six-month-long study. 

Background 
Public interest in air quality impacts from cruise ship emissions has led to two previous studies in 
Juneau directed at measuring the criteria pollutants sulfur dioxide (SO2), nitrogen dioxide (NO2), 
and fine particulate matter (particulate matter with an aerodynamic diameter of 2.5 micrometers 
or less, i.e. PM2.5). Criteria pollutants are pollutants for which the U.S. Environmental Protection 
Agency (EPA) has developed health-based standards, called the National Ambient Air Quality 
Standards (NAAQS). The 1995 study focused on SO2 data collected from two sites from May 
through September. The study initiated in 2000 collected SO2 and PM2.5 data from three sites and 
NO2 data from one site mid-August through September. This study was extended from 
approximately May 2001 through the end of the year. The results from both studies led to the 
same conclusions: air quality in the downtown Juneau area was considered good and pollutant 
concentrations were far lower than the NAAQS.  

Over the past few years growing numbers of cruise ships and passengers visiting Alaska have 
increased public concerns about their potential impacts on port communities. 2017 and 2018 saw 
dramatic increases in complaints regarding cruise ship emissions and potential air quality 
degradation.  The increase in complaints coincided with the increased use of Exhaust Gas 
Cleaning Systems (EGCSs, or Scrubbers) by cruise ships while in port. EGCSs are designed to 
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extract sulfur oxides from exhaust gas allowing vessels to achieve compliance with federal and 
international regulations while continuing to burn fuel with higher levels of sulfur.4  

Since the early 2000s EPA has conducted several reviews of the NAAQS as required by the 
Clean Air Act. These reviews are intended to determine if the standards are still protective of 
public health and the environment. As a result of these reviews, EPA has either strengthened 
existing standards or created new ones. The 24-hour average PM2.5 standard was changed from 
65 µg/m3 to 35 µg/m3. For SO2 and NO2, EPA established one-hour standards. These new short-
term standards are much more sensitive to localized pollution sources than the previous 24-hour 
average or annual average standards. The 2019 study was designed with these new standards and 
the one-hour averaging period in mind. 

Study Design 
Downtown Juneau is located on Gastineau Channel which is oriented northwest to southeast and 
bordered by mountains on both sides. The local topography divides the residential areas of 
Juneau into a low-lying “flats” area and a residential area at a higher elevation on the main hill of 
Juneau. The cruise ship docks and anchorages are located directly southeast of Juneau so that 
when winds blow from southern directions, the cruise ship emissions are transported to the 
downtown area. Air pollution levels will vary depending on meteorological conditions with 
higher levels expected to occur during clear, low wind periods and lower levels seen when rain 
and/or higher winds disperse air pollutants. 

With multiple cruise ships arriving, positioning, and departing almost continuously during the 
prime cruise ship season, it is impossible to pinpoint the main location of emission sources as is 
possible for stationary sources, such as power plants. The impacts will depend on the local 
meteorology, the number of ships docked or maneuvering around the docks and the ship 
emissions. These emissions in turn depend on the various ship emission sources, their activity 
levels, and type of fuel. Surrounding activities in the community also can contribute to localized 
pollution. Variability in weather and the emission source are the dominating factors on whether 
an area is impacted and for how long.  
 
All these contributing factors make it difficult to predict the best location for a monitoring site 
without taking actual measurements on the ground as part of a short-term study. These studies 
are usually saturation studies, intended to determine the locations of maximum impact in the 
community and to assess the frequency and severity of the impacts. A saturation study is a type 
of investigation that utilizes many samplers in a small geographic area over a limited amount of 
time. Saturation studies are often the first step in any air quality monitoring assessment. 
Saturation studies usually employ low-cost sampling equipment to determine initially if an air 

 
4 https://www.epa.gov/regulations-emissions-vehicles-and-engines/final-rule-amendments-related-global-marine-
fuel  

https://www.epa.gov/regulations-emissions-vehicles-and-engines/final-rule-amendments-related-global-marine-fuel
https://www.epa.gov/regulations-emissions-vehicles-and-engines/final-rule-amendments-related-global-marine-fuel
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quality problem exists or if the problem reaches the levels that warrant a more in-depth and long-
term monitoring project.  
 
Cruise ship air emissions consist predominantly of diesel exhaust. There are no direct 
measurement methods for diesel exhaust or human health standards. Instead, diesel emissions 
contain a multitude of organic and inorganic pollutants, both in gaseous and particulate form. 
One of the gaseous pollutants in diesel is sulfur dioxide (SO2). Fine particulate matter can also be 
used as a tracer, representing diesel plumes. Both of these pollutants have standards against 
which measurements can be compared. 
 
The DEC saturation study used a tightly spaced grid of low-cost PM2.5 monitors and several 
passive SO2 samplers throughout downtown Juneau and the flats to identify areas of high, 
medium, and low impact. New sensor5 technology has greatly improved in accuracy and 
precision for particulate matter but is still lagging for SO2 and Nitrogen Dioxide (NO2). 
Alternatively, other low-cost sampling methods exist like passive samplers. The advantage of 
passive samplers is that they do not require electrical power and are less expensive and time-
intensive to operate than conventional gaseous analyzers. Currently, the passive sampling 
technology for SO2 is more accurate with shorter collection time requirements than for NO2.  
AMQA, therefore, focused on testing the SO2 sampling method. 
 
To aid in the identification of diesel sources contributing to the measurements, AMQA identified 
five meteorological sites around the study area. The sites were part of the MesoWest network. 
MesoWest is operated by the University of Utah Atmospheric Science Department.  
Additionally, AMQA used images and videos from publicly available webcams6 to corroborate 
pollution events that may have been caused by cruise ship emissions. The data from the air 
sensors were analyzed with the data from the meteorological sites, along with the number of 
ships in the area at the time, their activity, the video observations, as well as any other available 
information about other potential sources. 

AMQA engaged with the community for the selection of appropriate sampling sites. Staff 
initially reached out to gather general information of where complaints had been registered in the 
previous years and compiled a list of potential volunteer study participants.  At a public meeting 
in February 2019, the residents were able to identify areas of interest on a map and sign up to 
allow AMQA to place a sampler on their property. Ultimately, AMQA used a mix of public and 
private properties in downtown and the flats to create a grid-like sampling network. Sensors were 
installed before the arrival of the first cruise ship to establish a background and ran continuously 
from mid-April through early October. The map in Figure 1 shows the sampler network of 22 

 
5 The term sensor is often used for lower cost, portable and generally easier to operate monitors than regulatory 
grade monitors used in the U.S. 
6 http://webcams.thesnowcloud.com/ 

http://webcams.thesnowcloud.com/


10 
 

PM2.5 and 11 SO2 sampling sites.

 

Figure 2. Cruise ship monitoring PurpleAir site locations. Red pins are PA site locations and green stars indicate sites 
used as SO2 sampling sites. 

Monitoring Methods 
Equipment 
For this saturation study, AMQA chose the PurpleAir-II PM Sensor for PM2.5 measurements 
(https://www.purpleair.com/sensors). The PurpleAir (PA) sensor uses a fan to draw air past a 
small laser. The reflections of the light from the particles in the air are counted. The PA-II is 
equipped with two sensors that measure and report particle concentrations in six sizes between 
0.3μm and 10μm diameter. Each sensor measures a particle count every second and reports an 
averaged value every 80 seconds7. Temperature, relative humidity, and pressure values are also 
recorded. The sensors are calibrated by the manufacturer to associate a particle size with particle 
mass and estimate the total mass for PM1.0, PM2.5, and PM10. Readings are then uploaded to a 
cloud network after every measurement where they are stored for download and display on the 
PurpleAir map. 

The PA sensors were equipped with a cellular hotspot which reported the instantaneous reading 
to the PurpleAir website. Data were displayed on the PurpleAir map website in real-time. 

 
7 https://www.atmos-meas-tech-discuss.net/amt-2019-396/amt-2019-396.pdf 

https://www.purpleair.com/sensors
https://www.atmos-meas-tech-discuss.net/amt-2019-396/amt-2019-396.pdf
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AMQA created a second interactive map posted on the Air Quality website to display the hourly 
averaged data. The PA sensors are also equipped with an SD card that stores all data. These 
cards were downloaded to the state network periodically to ensure no data was lost in case of 
Wi-Fi failure. Nineteen of the twenty-one sites used a mobile Wi-Fi hotspot unit to upload the 
data to the PurpleAir online map. The other two sites used a connection to a local Wi-Fi network. 
The instrument properties and field setup are detailed in Appendix A. 

To protect the electronics from the elements for an outdoor installation, AMQA used 
weatherproof junction boxes. Figure 2 and Figure 3 show pictures of a typical PA installation. 

 

Figure 3. Example of PurpleAir site set up. The PurpleAir unit attached to the junction box is indicated by the purple 
arrow.  
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Figure 4. PurpleAir unit and Ogawa SO2 passive sampler attached to the junction box housing.  

AMQA selected the Ogawa samplers for SO2 measurements. The Ogawa passive SO2 samplers 
were collocated at 11of the PM sites, with one site housing two SO2 samplers for precision 
information. 

The small footprint of the samplers makes them easy to place in the field.  A pre-coated 
collection pad is placed inside a weatherproof sampling cartridge and installed outside. As air 
moves through the sampling cartridge over the pad, the SO2 molecules react with the chemical 
on the pad and are captured. After the desired exposure time, the collection pad is removed, the 
SO2 is extracted into an aliquot of ultrapure water with hydrogen peroxide, prepared for 
shipment, and analyzed in a lab. Typical exposure times range from 1 week for clean areas to 1 
day for more polluted locations (https://ogawausa.com/).  

https://ogawausa.com/
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The samplers were exposed to ambient air for at least 48 hours and up to 72 hours. The lab 
analysis showed that with those exposure times, concentrations were close to or below the 
detection limit.  

 

Comparison to the National Ambient Air Quality Standards 
While AMQA selected pollutants for the study (PM2.5 and SO2) that could be compared to the 
NAAQS, the equipment used in the study does not meet the specifications to fulfill federal 
monitoring requirements and officially compare to the NAAQS.  However, the Division can 
qualitatively conclude that pollutant concentrations measured during the study were below the 
NAAQS. The main reason for selecting these pollutants for measurement is that low-cost 
commercially available sampling technology and standard sampling protocols exist.  

EPA revised the fine particulate matter standard in 2012, resulting in two standards, a 24-hour 
average standard of 35 micrograms per cubic meter (35 µg/m3) and an annual average standard 
of 12 µg/m3. Cruise ship emissions include fine particulate matter but due to emission patterns, 
topography, and local wind patterns during the cruise ship season in Juneau, AMQA considered 
it unlikely at the onset of the study that the impacts in downtown Juneau were severe and 
consistent enough to exceed a 24-hour standard at any given location. The expectations were that 
cruise ship plumes would create short-term elevated values in the range from minutes to several 
hours, but not average out to levels that would exceed the standard. The PurpleAir sensors were 
selected to measure these short-term spikes in PM2.5, with the main focus on determining the 
frequency of elevated hourly concentrations and the locations most likely to receive repeated 
impacts and the additional goal of identifying a future monitoring site.  

EPA revised the SO2 standard in 2010 creating a new 1-hour standard of 75 parts per billion (75 
ppb). The passive SO2 samplers require an exposure time from 1 day to 1 week and are not 
sensitive enough to provide data for hourly averages. While sensor technology exists for SO2, 
none have the required precision, accuracy, and sensitivity at a cost that would have allowed 
AMQA to include them in this study. Therefore, the intent was to see if AMQA could detect 
elevated SO2 emissions on days with multiple cruise ships in port compared to the background 
levels before the season.  
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Quality Assurance Analysis 
Initial PA Unit Collocations  
Upon initial receipt of the PA units, DEC conducted an indoor collocation to assess sensor 
performance and gain an understanding of operational requirements.  Indoor particulate 
concentrations measured during the collocation period were low, but the sensors operated 
correctly and indicated similar trends. 

After the initial indoor collocation of the PA units, DEC performed an outdoor collocation in 
Anchorage, AK. The data from the 8-day collocation period was collated into 5-minute averages 
and a mean of the concentrations recorded by all of the sensors every 5 minutes was calculated. 
Average 5-minute concentrations ranged between 0 and 39 µg/m3. The performance of each 
sensor was evaluated by calculating linear correlation statistics between data from each sensor 
and the mean concentration. The multiplicative bias amongst the individual sensors ranged 
between 0.87 and 1.12, the additive bias between -0.35 and 0.97 µg/m3. The r-squared statistics 
ranged between 0.985 and 0.999, where an r-squared value of 0.95 is a very strong positive 
correlation and an r-squared value of 1 is a perfect correlation. The PA units containing pairs of 
sensors displaying the greatest degree of correlation to the mean concentrations were reserved 
for quality control purposes during the study including the mobile audit unit and the two 
collocated DEC building units.  

Collocations of PA Units against the Floyd Dryden BAM 
After arrival in Juneau, all PA units were collocated outdoors against the Federal Equivalent 
Method (FEM) PM2.5 Beta Attenuation Monitor (BAM) at the Juneau Floyd Dryden site to 
obtain an initial study correlation over five days in April. The data was collated into one-hour 
periods to allow for comparison to the one-hour sample period of the BAM. While the PA units 
continued to show good correlation amongst themselves, they demonstrated poor correlation 
with the BAM. A linear correlation between the BAM and the mean of the PA sensors showed a 
multiplicative bias of 0.60, and additive bias of 4.1 µg /m3, and an r-squared statistic of 0.392. 
While the PA units often recorded similar concentration trends, they failed to demonstrate a 
response to several periods of elevated concentrations recorded by the BAM, which caused the 
low multiplicative bias. The maximum concentration recorded by the BAM during the 
collocation was 12.0 µg/m3. This limited range of concentrations was not representative of the 
range of concentrations recorded throughout the study period.   

The Audit PA device was collocated against the Floyd Dryden BAM to assess PA performance 
in comparison to the BAM at elevated concentrations during seven days impacted by wildfire 
smoke beginning on July 9th. The maximum 1-hour concentration recorded by the BAM was 
28.0 µg/m3. The multiplicative bias between the PA unit and BAM concentrations was 2.26, the 
additive bias was -1.32 µg/m3, and the r-squared value was 0.918. The PA unit and BAM 
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concentrations trends were well correlated but over-reported by the PA unit. The PA unit 
reported values more than double those reported by the BAM at elevated concentrations.     

The PA units were collocated against the Floyd Dryden BAM again at the end of the sampling 
season for 13 days in October. During this collocation, the mean of the PA sensor one-hour 
concentrations had a multiplicative bias of 1.35, an additive bias of -0.78 µg/m3, and an r-
squared value of 0.525. Unlike the initial collocation, the PA units routinely showed a response 
to concentration variations recorded by the BAM, but frequently over-reported concentrations in 
comparison to the BAM, especially during periods of elevated concentrations. 

Due to the difference between correlation statistics during the three periods of collocation at the 
BAM, DEC did not apply a correction factor to the entire PA dataset to normalize it to the BAM 
during data analysis. However, a correction factor was applied during the peak in wildfire smoke 
in an analysis to determine if PA sensors and the BAM were observing similar concentrations. 
Figure 4 shows the linear correlations from the three PA Audit vs BAM collocation periods. The 
initial, wildfire-impacted, and final collocations each have significantly different correlation 
statistics.    

 

Figure 5. Linear correlations for three Audit – BAM collocations. Yellow is the initial collocation before the study period, 
green is during the peak wildfire event, and purple is the final collocation after the study period. 
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Collocated PA Units at the DEC Building 
DEC collocated two PA units at the DEC Building, DEC Building 1 and DEC Building 2. They 
were used to determine the performance and comparability of PA units throughout the study 
period. The two PA units maintained excellent correlation throughout the study period, 
indicating that concentrations recorded by PA units are directly comparable to each other 
(Figure 5). This confirmation of comparability indicated the PA units did not experience drift 
throughout the study period and that data could be compared between PA units. This is 
particularly important for a saturation study where the focus is on the inter-comparison of the 
samplers within the network rather than absolute measurements. 

 

 
Figure 6. Linear correlation between PA units collocated at the DEC Building site throughout the study period. 
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Transient ‘Audit’ PA Monitor 
DEC employed one PA monitor as an ‘audit’ device to assess sensor performance throughout the 
study and determine the validity of aberrant site readings. The audit monitor was transiently 
deployed to 11 sites and collocated with the Floyd Dryden BAM midseason during a portion of 
the wildfire-impacted period. As seen in Table 1, comparisons of hourly concentrations recorded 
by the audit and corresponding site PA monitor during collocation events showed excellent 
correlation over a wide range of concentrations.  

 

Table 1. Results of PA site audits using the transient PA audit unit. 

Site Slope Intercept r2 
Total 
Hours 

Maximum 
Concentration 

Minimum 
Concentration 

Standard 
Deviation 

6th & Park St 0.995 -0.04 0.991 44 11.8 0.0 1.8 
City Hall 1.015 0.09 0.994 66 34.2 0.0 5.9 
N. Douglas Hwy 0.946 -0.19 0.993 67 7.5 0.0 1.3 
W 8th & Calhoun 
Ave 1.018 0.03 0.999 76 19.7 2.8 3.7 
12th & C 1.076 -0.32 0.997 68 18.1 4.7 2.7 
Downtown Library 0.997 -0.04 0.995 172 42.3 0.0 6.4 
Glacier Ave & 
Willoughby Ave 0.962 0.06 0.995 95 7.7 0.2 1.7 
Customs 1.013 -0.06 0.999 127 27.0 0.7 4.5 
City Museum 0.981 -0.80 1.000 188 140.0 9.7 32.1 
DEC Building 1 1.005 -0.04 0.997 191 36.9 0.0 3.1 
DEC Building 2 1.002 -0.13 0.997 189 37.1 0.0 3.1 
NOAA Subport 0.951 0.99 0.980 938 29.6 0.4 4.1 

 

Recommendations for future PA studies 
DEC would recommend collocating a PA unit with any reference standard throughout a study 
period. While the PA unit Plantower sensors showed good correlation amongst themselves 
throughout all concentration ranges, DEC was unable to determine an appropriate correlation 
with the Federal Equivalence Method monitor that could be applied to the PA dataset. This 
prevented a direct comparison of concentrations between the Downtown sites and the 
Mendenhall Valley Floyd Dryden site. A PA unit at Floyd Dryden would have allowed a direct 
comparison between the Downtown study area and the Floyd Dryden site, which DEC could 
have treated as a background site. This could have provided more insight into possible air quality 
impacts of cruise industry activities that occur mainly in the Downtown study area which are 
unlikely to impact the Floyd Dryden site. 
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Results 
Based on the particulate matter measurements from the PA, the air quality in Juneau during the 
study period can be considered as “Good” using the EPA Air Quality Index (AQI) 
classifications, with only a few days during wildfire smoke events considered as “Moderate” to 
“Unhealthy for Sensitive Groups”.8 While there is strong evidence cruise ships had short-term 
impacts on air quality in downtown Juneau, there is no evidence to suggest the cruise ship 
industry air quality impacts in Juneau during the 2019 cruise ship season would have led to 24-
hour PM2.5 violations of NAAQS. 

Emissions in downtown Juneau did not originate from a consistent source during the study 
period. In addition to cruise ship emissions, slash burning, outdoor food vendors, and residential 
activities had noticeable short-term impacts on downtown Juneau's air quality. PM2.5 data 
collected from downtown Juneau PA sites can be difficult to interpret, and distinguishing 
between emissions sources requires supplemental information. With different cruise ships in port 
every day, ships entering and leaving the port at different times, and inconsistent meteorological 
conditions, each study day was assessed independently for local air quality impacts. Webcam 
footage and data collected from downtown Juneau meteorological stations were used to locate 
likely sources during periods of elevated PM2.5 concentrations observed at the PA sites. In 
addition to local sources, Juneau also experienced an abnormal influx of wildfire smoke from 
Western Canadian wildfires during the 2019 summer season. Each day during the study period 
was closely scrutinized to determine sources of air quality impacts and what sites or group of 
sites seemed to be the most affected. 

Groups of sites in downtown Juneau seemed to be affected by emission plumes depending on 
their relative geographic location. PA sites located on the hill portion of downtown Juneau at an 
elevation of 70 feet and greater were grouped as “elevated sites,” PA sites residing in the lower 
elevation portions in the area of Juneau known as the “flats” were grouped as “flats sites,” and 
PA sites located along the waterline and docks were grouped as “waterline sites.” The 
N. Douglas and City Hall sites were not grouped; the N. Douglas site due to the site’s unique 
location and the City Hall site due to identified localized sources as discussed later in the report.  

The following sections communicate the analysis process for separating and determining the 
sources for air quality impacts on downtown Juneau during the 2019 summer cruise ship season.  

Wildfire Smoke 
Wildfire smoke from South Central Alaskan and Western Canadian wildfires was the largest 
measured impactor of air quality in Juneau during the study period. Juneau and much of 
Southeast Alaska experienced unusual intermittent wildfire smoke from late May until early 

 
8 AQI classifications are based on the more accurate regulatory grade sampling equipment, but are often used in the 
context of sensor measurements to describe air quality in general terms. 
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September, although air quality alerts were only issued from July 5th through July 8th for 
Southeast Alaska. The peak in wildfire smoke occurred June 26th – July 15th. The Juneau Floyd 
Dryden BAM monitor also recorded a corresponding increase in PM2.5 values over the same 
period. Typically, Juneau PA sensors and the Floyd Dryden FEM BAM are not expected to 
observe similar PM concentrations due to the distance between the locations, varied terrain, 
meteorological conditions, and emission sources observed at each location. However, during 
wildfire smoke events, the air is generally well mixed, and a similar background PM 
concentration is expected across all sites. If a consistent wildfire pollution background could be 
determined, it should be possible to separate increases in PM2.5 concentrations as a result of 
cruise ship emissions from above that of the overlying wildfire smoke. 

PA sensors demonstrated a high concentration bias from wildfire smoke. During the last week of 
the peak wildfire smoke event, the audit PA was collocated next to the Floyd Dryden FEM BAM 
during the wildfire smoke event to assess whether a correction factor to the PA dataset could be 
applied.  

The linear correction factor determined from the Audit-BAM collocation during heavy wildfire 
smoke was applied to PA data from 6/28/19 to 7/15/19, the peak of wildfire smoke in Juneau. 
Comparing corrected PM2.5 concentrations from downtown PA sites to the Floyd Dryden BAM 
monitor shows a similar trend in concentrations (Figure 6). During this wildfire smoke period, 
large increases in PM2.5 concentrations observed at the downtown Juneau PA sites can be 
attributed to the expected background PM concentrations from the wildfire smoke. Emissions 
from cruise ships did not stand out beyond the expected PM concentrations from wildfire smoke. 
Only two hourly periods, 6/28 3:00 PM and 7/3 5:00 PM, identified by arrows in Figure 6, had 
corrected PM concentrations for a group of PA sites 10 µg/m3 greater than that of the FEM 
monitor. Both hourly PM spikes were identified to be the result of activities impacting a single 
PA site and therefore unlikely to be the result of cruise ship emissions.  
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Figure 7. Hourly PM2.5 concentrations (µg/m3) for Juneau Floyd Dryden FEM BAM and PM2.5 concentrations for 
downtown Juneau PA sites during the June 28th through July 15th wildfire smoke event. Purple arrows point to periods 
when a group of PA sites had a PM2.5 concentration > 10 µg/m3 than the FEM BAM. 

City Hall Site 
The City Hall PA site consistently recorded values above the rest of the downtown Juneau PA 
sites, with the greatest differences mostly occurring between 6:00 AM and 7:00 PM. 
Additionally, 84% of elevated values recorded by the City Hall PA site occurred when a nearby 
weather station located at the Downtown Library reported winds coming from the southern 
direction. Frequently particulate matter is created at this location by outdoor grills serving food 
to passengers and crews coming off of the cruise ships. These vendors operate in Juneau’s 
Marine Park, approximately 160 feet south of the City Hall PA site. Staff working inside the 
Juneau City Hall reported smelling the grills and were concerned the site would be biased by the 
grill impact. Particulate matter concentration spikes at the City Hall are observed on days when 
at least one cruise ship is in port, except for May 4th which was the Juneau Maritime Festival and 
featured many outdoor food vendors near Marine Park. Early morning spikes at the City Hall site 
many hours before the arrival of any cruise ships suggest there may be other localized emissions 
sources contributing to the elevated particulate matter. 
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Figure 8. Study day May 17th demonstrating the difference between the City Hall site and all other PA sites. 

 

Other PA sites near City Hall did not observe similar particulate increases (see Figure 7) during 
elevated City Hall concentrations. Furthermore, elevated particulate matter concentration at City 
Hall often would precede the arrival of any cruise ships by several hours further decoupling the 
site from direct cruise ship emissions. While PM2.5 concentrations at City Hall are localized and 
likely not the result of direct cruise ship emissions, because the vendors only grilled when cruise 
ships were in port, these emissions are an incidental result of cruise ship activity.  

Due to identified local biases during an analysis of daily PA data sets, PM2.5 concentrations at the 
City Hall site are not grouped with the flats, waterline, or elevated sites. However, when no ships 
are present, the City Hall site could be associated with the Waterline sites.  

 

Recreational Emissions 
During the study period, brief spikes in PM2.5 concentrations at one site occasionally occurred as 
a result of local recreational activity, such as grilling/smoking and slash burns/bonfires, typically 
occurring later in the evening. These events took place without warning and were often not 
observable using webcam data. During recreational events, PM2.5 concentrations may spike to as 
high as 250 µg/m3, though usually only data from one site was impacted. An example of a large 
localized spike in PM2.5 concentration comes from the North Douglas site 6/5 – 6/8 (Figure 8). 
Three consecutive nights the site observed brief spikes at the same time. Webcam footage does 
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not show any large emission plume coming from the site, therefore supporting the interpretation 
as emissions from localized recreational activity.  

 

Figure 9. Study period from 6/5/19 to 6/8/19 displaying large evening spikes at the North Douglas site as a result of 
localized recreational activity.  

The only time staff at DEC were explicitly informed of localized recreational activity occurred 
on August 2nd at the 5th & N. Franklin PA site. Residents of the host site informed air monitoring 
staff of a fish smoker operating within several meters of the PA sensor from 11:15 AM to about 
10:00 PM. The PA data shows a noticeable increase in particulate concentrations starting at 
12:00 PM and remaining elevated until about 9:00 PM.  Hourly PM2.5 concentrations peaked at 
7:00 PM at 39 µg/m3, nearly 28 µg/m3 greater than any other site, as shown in Figure 9.  None 
of the other nearby sites observed noticeable increases due to the localized event.  
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Figure 10. PM2.5 concentrations for “elevated sites” August 2nd, 2019.  5th & N. Franklin St site reported elevated PM 
concentrations due to fish smoking, while all other nearby sites showed no comparable increase in PM concentrations. 

 

Identifying recreational emissions is an important aspect of understanding the local air quality 
impacts and important for separating these impacts from cruise ship emissions.  

 

Cruise Ship Air Quality Impacts and Case Study 
Short-term impacts in air quality observed from both cruise ship emissions and other local 
emission sources often showed similar characteristics as measured by the PA sites. The 
magnitude of cruise ship air impacts was lower than expected based on public complaints during 
the 2017 and 2018 cruise ship seasons in Juneau and requires increased scrutiny. Nevertheless, 
cruise ship emission impacts could be identified using archived webcam footage, meteorological 
data from downtown Juneau stations, and PM2.5 data collected by the PA sites.  

Rather than discuss every day during the study period in this report, DEC chose to focus the data 
analysis process on a case study of the data collected on August 30th and 31st. This two-day 
period is a good representation of data analysis for the cumulative study period and demonstrates 
how to distinguish between various emission sources. Figure 10 shows 1-hour averaged PM2.5 

data from all downtown PA sites for August 30th and 31st.  
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Figure 11. PM2.5 concentrations during the study days 8/30/19 and 8/31/19 were observed at all PA sites. Arrows A-G point to periods of air quality impacts. Green lines 
are waterline sites, brown lines are elevated sites, and purple lines are flats sites. The thick black and blue line are the City Hall and N Douglas Hwy sites respectively. 
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Friday, August 30th, 7:00 AM. From Figure 10, arrow A. 

Starting early morning on August 30th, PM2.5 concentrations at the downtown sites are all at 
slightly elevated levels, with an average near 10 µg/m3, likely as a result of residual smoke from 
Canadian wildfires.   

The first cruise ship arrived on Friday, August 30th at 5:00 AM. As the ship arrives winds are 
slowly blowing the emissions away from downtown Juneau. 

The second ship arrived at 7:30 AM as shown in Figure 11 (webcam footage) and as the ship 
docked, winds began to stagnate and switched directions. From webcam footage, visible 
emissions plumes appeared to move toward downtown Juneau as the wind shifted. Emissions 
from construction work near the Transit Center site were also observed from webcam footage. 
All sites began to see increases in PM2.5 with the public Transit Center and City Hall Sites seeing 
the largest increases. The City Hall site, for reasons previously discussed, typically reported 
PM2.5 concentrations inconsistent with other sites. The emissions from the construction work 
seemed to only impact the Public Transit Center and possibly the City Museum PA sites; brief 
emissions can be seen coming from the construction site throughout the day possibly further 
impacting the Public Transit Center site. 

Friday, August 30th, 12:00 PM. From Figure 10, arrow B. 

Two more cruise ships arrived between 11:00 AM and 12:00 PM as well as a large tanker ship 
that docked south of the Customs PA site between the two southernmost cruise ships.  
Additionally, as seen in Figure 12, the first ship to arrive in port started additional engines while 
preparing for its 1:00 PM departure. All sites reported increases in PM2.5 concentrations during 
this period, peaking during 12:00 PM, with Customs and ‘Elevated’ PA sites experiencing the 
largest increases. A large spike in PM2.5 concentrations observed at the Customs site is likely the 
result of the tanker ship which arrived shortly before 12:00 PM and continued to produce visible 
emissions until 2:30 PM. Increases in PM2.5 at the elevated sites, and most other sites, were 
likely the result of cruise ship emissions moving over Juneau which can be seen from various 
webcam angles. 

Friday, August 30th, 6:00 PM. From Figure 10, arrow C. 

At 2:00 PM a large fire started on a beach across the channel from downtown Juneau on Douglas 
Island. The winds blew the smoke from the fire up the channel likely resulting in a small PM2.5 
increase at the N. Douglas PA site. At 5:30 PM the winds began to stagnate and the smoke from 
the large fire, and an additional smaller beach fire, began to accumulate in the middle of the 
channel. At 6:20 PM the winds shifted and the smoke moved towards town causing a sharp 
increase in PM2.5 at nearly all sites, especially the ‘elevated’ sites. Webcam footage seen in 
Figure 13 shows the densest part of the plume to be elevated, explaining why elevated sites 
seemed to be more affected.  
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Saturday, August 31th 12:00 AM. From Figure 10, arrow D 

The three remaining cruise ships left between 9:30 PM and 10:30 PM. As the cruise ships were 
leaving, the wind appeared to be lightly blowing the emissions away from the downtown sites. 
From the time the ships leave August 30th at 10:30 PM until August 31st at 7:00 AM there did not 
appear to be any noticeable emissions sources. With little to no wind, PM2.5 concentrations from 
all emissions sources slowly dispersed and concentrations decreased. 

Saturday, August 31st, 8:30 AM. From Figure 10, arrow E 

On Saturday, August 31st the first ship arrived at 6:30 AM. With low wind speeds, the ship's 
emissions lingered in the channel south of Juneau as the ship came to port. Three other cruise 
ships came to the port before 8:30 AM, with each ship’s emissions lingering in the channel south 
of Juneau. At 8:30 AM the winds shift direction and all of the emissions accumulating in the 
channel blow towards downtown Juneau, seen in Figure 14. All sites saw sharp increases over 
the next couple of hours as winds slowly blew emissions towards the sites. Winds continue to 
blow cruise ship emissions towards downtown Juneau and all sites remain at elevated PM2.5 
concentrations. The smallest of the cruise ships boards at the Franklin Dock, a dock connected to 
Juneau’s power grid. Typically ships at this dock connect to shore power instead of running 
additional generators, however, on August 31st the cruise ship at the Franklin Dock appeared to 
continue running onboard generators.   

Saturday, August 31st, 5:00 PM. Figure 10, arrow F. 

At 5:00 PM and 6:00 PM two sites, N. Douglas and 9th & B, reported large spikes in PM2.5 

concentrations. These spikes were not observed by other PA sites and were likely the result of 
localized residential activity.   

Saturday, August 31st, 10:00 PM. Figure 10, arrow G.  

One final small spike occurred between 9:00 PM and 11:00 PM as the three remaining ships 
departed after which PM2.5 concentrations decreased across all sites.   
 
The above case study represents a period in which cruise ship emission air quality impacts lasted 
for many hours each day. During the five-month study emissions events from cruise ships were 
typically brief and only lasted one or two hours. Although hourly peak PM2.5 concentrations from 
cruise ship emissions do not appear to cause sharp peaks like those observed in localized events, 
the PA grid was able to detect air quality impacts from ship emissions.   
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Figure 12. Webcam footage from Mendenhall Apartments on 8/30/19. A plume above the closest cruise ship and a plume 
from construction work on the right side of the image are indicated with red arrows. 

 

Figure 13. Webcam footage from Mendenhall Apartments 8/30/19. Emissions blowing towards Juneau can be seen 
coming from all four cruise ships with a large plume over the ship furthest away in the image, marked with a red arrow.  
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Figure 14. Webcam footage from Mendenhall Apartments 8/30/19. A large fire on Douglas Island (yellow arrow) creates a 
plume (red brackets) which is slowly transported towards Juneau as winds switch direction. 

 

Figure 15. Webcam footage from Mendenhall Apartments 8/31/19. Cruise ship emission plumes can be seen accumulating 
and moving towards downtown Juneau. Plume identified in red brackets. 
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SO2 SamplingThe purpose of the passive SO2 sampling network was to help identify areas 
affected by diesel emissions from cruise ships. The lower than expected SO2 concentrations 
necessitated a longer than anticipated exposure period of the Ogawa passive samplers and 
therefore did not allow a resolution fine enough to identify short periods of SO2 impacts. Ogawa 
samplers collocated with continuous Federal Reference Method SO2 monitoring equipment at the 
Alaska National Core Multipollutant Site in Fairbanks, Alaska did not correlate well at low SO2 

concentrations and further demonstrated the inability of the Ogawa samplers to help in detecting 
SO2 in emissions plumes during the study.  

PM1.0 Fraction 
PM1.0 particulate fraction contains the smallest and most harmful to human health portion of 
particulates. Emissions from diesel combustion have a greater PM1.0 fraction than other emission 
sources so PM1,0 fractionation can be used to indicate possible diesel sources. We looked at the 
PM1.0 fraction of the PurpleAir data during suspected cruise ship emission events to determine if 
it can be used as an indicator of cruise ship emissions. While there was some evidence to suggest 
a possible connection between PM1.0 and cruise ship emissions under very specific 
circumstances, generally the PM1.0 fraction could not be used to identify emission sources.  
 
 

Conclusion 
It is important to emphasize the Purple Air sensors used in downtown Juneau for this study are 
not regulatory monitoring equipment. While the sensors were precise and capable of detecting 
small variations in particulate levels, the PA sensors cannot be calibrated to local conditions and 
data should only be used to determine general observations and concentration trends.   

Assessing short-term air quality impacts from cruise ships in Juneau can be difficult due to 
varying emissions sources and meteorological conditions. Additionally, the Ogawa passive SO2 
samplers were not sensitive enough to detect short-term increases in SO2, which may have 
further helped to identify diesel emissions from ships. During the study period, however, short-
term emissions plumes from cruise ships were detected by the PA sensors in the form of 
widespread elevated PM2.5 concentrations affecting multiple sites simultaneously.  

Early in the 2019 cruise season, the cruise line companies were worked together to reduce their 
impact on local air quality.9 Two of the strategies used for reducing emissions were reducing idle 
times and switching to a low sulfur marine fuel while in port. While it is difficult to compare 
Juneau’s 2019 cruise ship-related air quality impacts to the previous year’s impacts, the 2019 

 
9 https://www.juneauempire.com/news/cruise-ship-complaint-numbers-for-this-year-may-surprise-you/ 

https://www.juneauempire.com/news/cruise-ship-complaint-numbers-for-this-year-may-surprise-you/
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season had fewer public complaints than the previous two seasons.10 Although the strategies 
were likely effective in reducing air quality impacts, it remains unclear whether those changes 
are permanent and if they apply to ports other than Juneau.  

Data collected did not identify a single maximum impact location in downtown Juneau or the 
flats that should be used in any follow-up study. But the data indicated that weather-dependent, 
various parts of the downtown area and the flats were impacted by short-term plumes. Emission 
plumes from cruise ships did not seem to impact one particular site in downtown Juneau but 
rather, depending on meteorological conditions and locations of the emitting ship, would impact 
elevated sites, flats sites, or often all sites.  

The PurpleAir saturation study provided information about areas of Juneau affected, and 
demonstrated the need to better assess short-term impacts with at least 1-hour resolution. 
Furthermore, meteorological data from nearby meteorological stations and webcam footage 
proved to be valuable in identifying air impact sources. The Ogawa passive SO2 samplers were 
not sensitive enough to detect low concentrations of SO2 over short periods needed to assess 
emissions plumes.   

Next Steps  
DEC has ordered several survey-grade sensor pods capable of measuring PM, Carbon Monoxide 
(CO), Nitrogen Oxides (NOx), and SO2 to deploy at multiple locations in downtown Juneau, with 
at least one site to be located in the elevated area and one site in the flats area. The new sensor 
pods will be similarly assessed for accuracy and precision to the PurpleAir sensors before being 
installed in the community. While the new equipment is also not regulatory grade, the addition of 
gaseous monitoring combined with onsite meteorological data will provide better and more 
detailed information for source identification. The new CO, NOx, and SO2 sensor technology 
allows for short-term resolution of down to one hour averaging and will not only be capable of 
measuring short-term air quality impacts but will also help to evaluate emissions plumes 
characteristics to determine possible sources.  
 
With the new monitoring equipment and continued use of available webcam footage, DEC 
expects to better assess all emissions sources affecting the downtown area and provide more 
accurate information regarding year-to-year air quality impacts from cruise ship emissions.  

The saturation study only addressed air quality impacts at the port of Juneau. Air quality impacts 
from cruise ships at other port communities may need to be addressed. While emissions 
mitigation plans put in place by cruise line groups specifically for Juneau seemed to be effective, 
the impact from cruise ship emissions at other Southeast Alaska port communities remains 
unclear.  

 
10 https://dec.alaska.gov/media/19814/2019-cpvec-air-annual-report-final.pdf 
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For additional information and access to all of the raw data please visit 
https://dec.alaska.gov/air/air-monitoring/juneau-cruise-ship-monitoring-project/. 

  

https://dec.alaska.gov/air/air-monitoring/juneau-cruise-ship-monitoring-project/
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Appendix A 
 

PurpleAir PA-II sensors  

PurpleAir sensors were used for all PM2.5 measurements. Each PurpleAir contains two Plantower 
PMS5003 laser particle counters, a Bosch BME280 temperature/humidity/pressure sensor, as 
well as an onboard SD card reader for data storage. Each individual Plantower sensor takes 
measurements at 80-second intervals and counts suspended particles in sizes of 0.3, 0.5, 1.0, 2.5, 
5.0, and 10 µm with a counting efficiency of 50% at 0.3 µm and 98% at ≥0.5 µm. Particle bins 
are then processed into PM1.0, PM2.5, and PM10 mass concentrations in µg/m3 with an effective 
range between 0 to 500 µg/m3 and a maximum consistency error of ±10% at 100 to 500 µg/m3 
and ±10µg/m3 at 0 to 100 µg/m3.    
 
Table A-1. PurpleAir PA-II specifications 

Range of measurement  0.3~1.0; 1.0~2.5; 2.5~10 Micrometer (μm)  
Counting Efficiency:  50%@0.3μm 98%@>=0.5μm  
Effective Range:  0~500 μg/m³  
Maximum Range:  ≥1000 μg/m³  
Resolution:  1 μg/m³  
Maximum Consistency Error:  ±10%@100~500μg/m³ ±10μg/m³@0~100μg/m³  
Standard Volume:  0.1 Liter (L)  
Single Response Time:  ≤1 Second  
Total Response Time:  ≤10 Seconds  

 
 
 Data Storage 

PurpleAir sensors collected particle counts, mass concentrations, as well as temperature and 
relative humidity information, and reported averaged values on 80-second intervals. Data 
collected from the PurpleAir sensors was wirelessly transmitted to and stored through the 
ThingSpeak network and cloud service. Additionally, all data was stored locally on an SD card.  

 Wireless Connectivity.  

Nineteen of the 21 sites used a Novatel Wireless Mifi 6630 Mobile Hotspot unit to wirelessly 
connect the PurpleAir units to the ThingSpeak network. The other two sites used a connection to 
a local Wi-fi network. 

 Power 

All PurpleAir units were powered by 110V AC power. Each site PurpleAir unit and Mi-fi 
hotspot were connected to a single USB hub powered through an extension cord. To avoid 
exposure to moisture, the extension cord terminal connecting the USB hubs was enclosed in the 
junction box to which the PurpleAir units were mounted.  
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