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July 26, 2017

Kimberly D. Bose, Secretary
Federal Energy Regulatory Commission (FERC)

Washington, DC 20426

Re:  Docket CP16-10
Mountain Valley Pipeline
Comments on Final Environmental Impact Statement (FEIS) — missing responses to
RATC comments on Draft Environmental Impact Statement (DEIS)

Dear Ms. Bose,

After reviewing all documents included in the Final Environmental Impact Statement (FEIS) for
the proposed Mountain Valley Pipeline, the Roanoke Appalachian Trail Club (RATC) finds that
numerous and significant filings and comments made by RATC were neither addressed directly
nor handled indirectly by FERC and the cooperating agencies. Although federal enabling
legislation specifically mentions maintaining clubs along with the National Park Service and the
Appalachian Trail Conservancy (ATC) as key partners in the management of the Appalachian
National Scenic Trail (ANST), our comments were barely acknowledged, and our representation
was incorrectly attributed to someone who never submitted comments to the DEIS and who has
not been a member of the RATC board since early 2015.

The entire process for making comments and for reviewing voluminous, untimely, scattered and
poorly described filings from the applicant on a website that was frequently “down’ made it
impossible for the average citizen to understand what is being proposed by Mountain Valley

Pipeline. RATC joins numerous government agencies, organizations and individuals in

calling for a Supplemental Impact Statement that includes all information from the
applicant presented in an orderly, easily searchable and well-indexed format.

We would particularly note that filings by Mountain Valley Pipeline that were originally filed

as public and which are directly relevant to impacts on the Appalachian National Scenic
Trail (ANST) have since been reclassified as privileged so that they are unavailable for

review by RATC or other members of the public. For example:
e 20170217-5199, Visual Impact study
File List published by the applicant on February 17, 2017

E-mail this page

Accession Number: 20170217-5200

Description: Response te January 27. 2017 Data Request of Mountsin Valley
Pipeline LLC under CP16-10.
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(since made Privileged on the FERC eLibrary under 20170217-5200)

Numerous portions of 20170630-5393, that were originally public have now been
reclassified under 20170630-5394 as privileged, yet the content is vital for an
understanding of planned actions that directly affect the ANST.

With rare exceptions, FERC did not respond to RATC’s comments in a thorough or

specific manner
FERC states in comments to the Department of the Interior' that, “All comments received on the

draft EIS were considered by FERC staff in preparing the final EIS. Those received during the
comment period, which ended on December 22, 2016, received direct responses by FERC staff

in Appendix AA of the final EIS.” Unfortunately,

this was not true of comments offered by RATC.

We list RATC comments that were ignored in individual detail below. First, we want to
summarize overriding weaknesses in both the DEIS and the FEIS:

Continual new, lengthy, completely disorganized filings by the applicant, long after
the time when they should have been made available to the public, which meant the
public did not have a chance to review and comment on them. For example, the
applicant was allowed to post vital information about the ANST very late in what was
perceived to be the final day of public comment (December 22, 2016) using extremely
vague descriptions that did not correctly characterize the topics being covered. As a
result, neither FERC nor the partners that manage the ANST knew what was in the filing
(20161222-5442).
Failure of the applicant to discuss any aspect of impacts to the ANST with RATC
from early May 2016 until June 15, 2017, despite written instructions in the FERC
e-Library from FERC to do so.
The High Hazard Areas identified in Jefferson National Forest are an unsafe,
unsuitable location for crossing the ANST.
Poorly executed and continually changing visual assessments of visual impacts from
the project, never in consultation with RATC.
In discussion of alternatives, applicant dismissal of co-location with existing
Columbia/Celanese pipeline on Peters Mountain due to use of inaccurate map of
ANST. Applicant stated in June 15, 2017 meeting that the route would be inappropriate
because it would involve crossing a “sensitive resource” (presumable the ANST) twice.
In fact, only an outdated map of the ANST would show that impact.
Location and major impacts of permanent access road (MVP GI-232 and MVP GI-233)
on Peters Mountain.

o The applicant used an outdated map of the ANST and co-located a permanent

access directly on the ANST at the base of Peters Mountain.

Y FERC 201 70623—4000(3 2228895), FA11-2, response to Department of Interior filing.



o Widening of a dirt road that is currently about 7 to 12 feet wide in to a permanent
road 25 feet wide with a total impact width of 40 feet is not a minor construction
project. It would likely involve a significant amount of blasting and grading on

= Very steep grades

= With high water erosion potential

= And high landslide potential

* In karst topography

= In the approximate epicenter of the Giles County Seismic Zone (GCSZ)

o The upper part of the project appears to be located in a High Hazard Zone.

o It appears likely that this portion of the project could only be completed safely by
seriously damaging the existing habitat. The applicant seems unconcerned about
this prospect.

RATC filings before December 23, 2016 and FERC responses
RATC made 5 filings totaling 56 pages in length by December 22, 2016:

20161018-5006 (13 pages). RATC board’s scoping comments were Fed Exed to FERC
on 6.11.16 and received by FERC on 6.12.16 but were never acknowledged by FERC and
could not be found on the FERC e-Library. Resubmitted 10.18.2016, including Fed Ex
receipt

20161018-5082 (17 pages) - Comments of Roanoke Appalachian Trail Club re the
Mountain Valley Pipeline Project under CP16-10.

20161019-5044 (4 pages) - Comments of Roanoke Appalachian Trail Club. Cover letter
explaining background to RATC board decision to oppose Mountain Valley Pipeline
under CP16-10.

20161019-5046 (2 pages) - Statement of opposition to Mountain Valley Pipeline as
proposed by RATC Board of Directors under CP16-10.

20161221-5276 (20 pages) — RATC major response to DEIS.

We did our best to comb through the 36 separate, unindexed online documents in the FEIS that
contained responses to DEIS comments (Appendix AA), and as far as we can tell, the only
responses from FERC staff were brief and fragmentary discussion to one October 2016 filing
(20161019-5046) in APP AA CO3.

Vague references to sections of the FEIS do not constitute appropriate, specific responses to
concerns expressed by RATC. The only concern directly addressed was a minor correction to
location of the proposed bore pit on top of Peters Mountain. Other responses included:

CO3-1 contains a resolution from RATC with references to previous letters to FERC in
late 2015. FERC’s response to the resolution refers the reader to various sections of the
EIS (4.7,4.12,4.8,4.3, 4.1 and 4.13). FERC did not update or revise the EIS to address
RATC’s comments.

CO3-2 contains comments related to the proposed boring under the ANST. FERC’s
response is as follows: “MVP crossing of the AT was modified in June 2016. The current
alignment is now 500 feet west of the October 2015 proposal; is a straight line rather than
diagonal; and the undisturbed buffer was increased to from 100 feet to 300 feet.” FERC



does not refer the reader to any portions of the EIS where this alignment change is
analyzed.

e (CO3-3 contains comments related to compliance with Department of Transportation

hikers on the AT. FERC responds by referring the reader to

section 4.12 of the EIS. FERC is responding as if the ANST is a vehicular road rather
than a national scenic trail. Elsewhere, FERC has allowed MVP to list the ANST as a dirt
road owned by the state of Virginia that would be crossed by an open cut.

o (CO3-4 contains comments related to views from specific places. FERC’s response says
the EIS now contains revised visual simulations. FERC did not specify how the revision
responds to RATC’s comments, which were specific about potential impacts.

FERC staff did not acknowledge or respond to the RATC’s major filing on December 21,
2017. (20161221-5276 (20 pages). They did respond in a very fragmentary manner to the

Appalachian Trail Conservancy’s filing of the same document with a cover letter
e APP A CO 46-1. FERC responded to the cover letter from ATC and one page of the
20-page RATC filing. There was no substantive response to this filing.

RATC filings after December 23, 2016. In response to late filings from the applicant, RATC
also filed two further comments (61 pages):

o 20170223-5090 (7 pages) - In response to a 20170217-5199, Visual Impact study
published by the applicant on February 17, 2017 (since made Privileged on the FERC
eLibrary under 20170217-5200 — and therefore inaccessible to RATC). We are refiling
both the RATC comments and the applicant’s original Visual Impact study.

e 20170620-5108 (54 pages) — In response to the untimely December 22, 2016 filing
(20170224-5038) of the High Hazard report for Jefferson National Forest under the
misleading title, “Attach C_JNF Priority Sites.” Even FERC was unaware of this report’s
location and asked for it in their 1/26/17 query to the applicant. RATC, ATC, and NPS
were unaware of this report until May 2017.

We believe that all of these comments are highly relevant to impacts of the proposed project on
the ANST and that they have been largely ignored. In addition, FERC continued to list Larry
Austin as the contact for RATC (A-33) even though he never filed any comments on behalf of
RATC to the DEIS and even though both Roger Holnbrook and Diana Christopulos both since
filed comments as Presidents of RATC, 2015-2017.

We are therefore refiling all of our comments to assure that the following points are on the
record with accompanying details:

20161018-5006 (13 pages). Original RATC scoping comments from RATC (6.11.15) that were
neither acknowledged nor posted to the FERC eLibrary, although sent by Fed Ex. Key points:
e Necessity of compliance with the National Environmental Policy Act of 1970 and the
Endangered Species Act of 1973 to examine cumulative impact of all proposed major
natural gas pipeline crossings of the Appalachian Trail.
e Avoidance of threats to regional air quality and human health
e Satisfaction of criteria in the Appalachian Trail Conservancy’s 2015 Policy on Pipeline
Crossings of the Appalachian Trail.



Avoidance of threats to regional water supplies and to drinking water for Appalachian
Trail hikers

Avoidance of karst topography and active seismic zones in the proposed AT crossing
locations

Avoidance of specific impacts, including scenic impacts, likely with currently proposed
AT crossing alternatives

20161019-5044 (4 pages) — FERC did not respond to:

Negative impacts and safety hazards to hikers presented by the proposed crossing of the ANST on
Peters Mountain.
Negative impacts of Alternate 200 on the ANST.

Reiteration on all points made in 6.11.15 scoping comments (20161018-5006)

20161019-5046 (cover letter and RATC board’s Resolution of opposition — 2 pages) — FERC
did not respond in any meaningful manner to:

Concerns about visual impacts in specific locations

Safety hazard to AT hikers of highly volatile natural gas under 1,440 psig of pressure,
located in karst topography near the middle of the Giles County Seismic Zone, scene of
the largest earthquake in Virginia’s recorded history. The US Forest Service has already
expressed deep reservations about construction in this environment in its March 9, 2016
comments to the Federal Energy Regulatory Commission. In addition:

a. The 2014 edition of the Pipeline Association for Public Awareness “Pipeline
Emergency Response Guidelines” minimum evacuation distance for natural gas
pipeline leaks and ruptures for pipelines of the size (42 inches — largest shown on
the guidelines chart) and pressure (1,440 psig) is approximately 3,600 feet — about
0.68 mile on foot.

b. AT hikers on Peters Mountain would have to walk miles on steep terrain to
evacuate the area around the proposed pipeline. The closest evacuation route — via
Pocahontas Road — would take hikers closer to the pipeline rather than away from
it. The Groundhog Trail, providing access to the West Virginia side, is over a mile
away. There is no sensible evacuation route, and hiker safety does not appear to
have been considered in selecting the construction location and method

Reiteration on all points made in 6.11.15 scoping comments (20161018-5006)

It is difficult to provide substantive comment on the DEIS due to the fact that the document is
fundamentally deficient and lacks even the most basic analysis of impacts to the Appalachian
National Scenic Trail. Further, much of the information that is included is incorrect and in no way
meets the needs of the National Environmental Policy Act or the National Forest Management
Act.

It is difficult to provide substantive comment on the DEIS due to the fact that the document is
fundamentally deficient and lacks even the most basic analysis of impacts to the Appalachian
National Scenic Trail. Further, much of the information that is included is incorrect and in no way
meets the needs of the National Environmental Policy Act or the National Forest Management
Act.

It is difficult to provide substantive comment on the DEIS due to the fact that the document is
fundamentally deficient and lacks even the most basic analysis of impacts to the Appalachian
National Scenic Trail. Further, much of the information that is included is incorrect and in no way



meets the needs of the National Environmental Policy Act or the National Forest Management
Act.

20161019-5046 (Detailed RATC comments on DEIS — 20 pages) - FERC did not acknowledge
or respond to this filing, including:

Concurrence with the Appalachian T fundamentally deficient and lacks even the most basic
analysis of impacts to the Appalachian National Scenic Trail. Further, much of the information
that is included is incorrect and in no way meets the needs of the National Environmental Policy
Act or the National Forest Management Act.
fundamentally deficient and lacks even the most basic analysis of impacts to the Appalachian
National Scenic Trail. Further, much of the information that is included is incorrect and in no way
meets the needs of the National Environmental Policy Act or the National Forest Management
Act.
The DEIS lacks clarity, accuracy and transparency regarding the proposed crossing of the ANST
on Peters Mountain,
The DEIS fails to disclose numerous impacts and threats of the proposed project to almost 100
miles of the ANST in this region, including
e  Visual impacts
e  Geologic impacts and hazards
e Threats to the safety of ANST hikers, especially if there is an accident or failure of the
pipeline. Referring to Department of Transportation Minimum Federal Safety Standards
in 49 CFR 192 in no way addresses the predicament of long distance hikers (and there are
thousands every year) who might be stranded with no escape route in or near the blast
zone or evacuation zone of this pipeline if it were built. This response shows no
understanding of the on-the-ground situation.
The applicant has failed to coordinate with ATC and RATC and to produce visual representations
of the proposed pipeline’s visual impacts as required in the DEIS and in further comments from
FERC.
RATC objects to the inclusion of four highly destructive proposed changes to the Forest Plan for
Jefferson National Forest and the plan to construct the pipeline through an Inventoried Roadless
Area.

20161018-5082 (Detailed comments on Alt 200 and on responses to RATC comments of
6.11.15 in DEIS)

Comments on Alternate 200 as presented by Mountain Valley Pipeline (MVP) and the potential
impact of Alternate 200 on the Appalachian National Scenic Trail (the Trail). MVP already
proposes to cross the Appalachian National Scenic Trail on Peters Mountain and run the pipeline
extremely close to the Peters Mountain Wilderness in that segment. With Alternate 200, MVP
almost certainly reenters the viewshed of the Appalachian National Scenic Trail in Sinking Creek
Valley, near Newport and Huffman. Details are provided below.

Comments on Mountain Valley Pipeline’s June 30, 2015 responses in regards to our comments of
June 11, 2015. We would characterize Mountain Valley Pipeline’s responses as perfunctory and
highly incomplete. Specifically, MVP ignored our responses in 5 out of the 6 areas where we
made comments. Details are provided below.

20170223-5090 (7 pages) - In response to 20170217-5199, Visual Impact study published by
the applicant on February 17, 2017 (since made Privileged on the FERC eLibrary under
20170217-5200 — and therefore inaccessible to RATC). We are refiling both the RATC
comments and the applicant’s original Visual Impact study. Key points:




e Concurrence with ATC comment that “In response to the January 26th data request, the
applicant filed hundreds of pages of critical information five months after the publication
of the DEIS and over one month after the close of the DEIS comment period. This filing
includes the bulk of analysis relative to the Appalachian Trail and topics vital to public
health. In many instances, this filing is significantly more substantive than the DEIS
itself. ATC asks the FERC and the USFS to clarify to the public how long the comment
period will be on this significant filing since it constitutes a de facto re-write of the
original DEIS and as demonstrated here, clearly includes incorrect information that must
be identified and corrected.”

o RATC reiterates that the applicant made no contact at any time with RATC regarding visual
analysis by Tetra Tech of the proposed route — despite clear direction from the FERC to do so.
e RATC did independent mapping and research with help from outside experts and RATC
lunteers to identify 1 tential K ion Points (KOPs).

e Visual simulations conducted for ATC and other organizations in this region shared some

characteristics that do not appear to be present in the applicant’s report (even though 3D
modeling, mapping and other technologies were quite similar). These include:

o Selecting KOPs that appear to have the highest chance of significant visibility (number of
viewers, relative distance of viewer from change, potential sensitivity of the viewer to
change)

o Using a camera lens that would portray what a visitor would actually see

o Taking photos on a clear day with good visibility

o Accurately modeling of the likely contrast between the change and the existing
environment, with a color palette that accurately reflects how the change might appear

e RATC identified numerous other very specific deficiencies in the applicant’s study,
including the fact

20170620-5108 (54 pages) — In
response to the untimely
December 22, 2016 filing
(20170224-5038) of the High
Hazard report for Jefferson
National Forest under the
misleading title, “Attach C_JNF
Priority Sites.” Even FERC was
unaware of this report’s location
and asked for it in their 1/26/17
query to the applicant. RATC,
ATC, and NPS were unaware of
this report until May 2017.
RATC submitted three
documents’:
o A text document
describing the two PowerPoint
attachments that were shared with the applicant and federal agencies at a meeting in
Salem, Virginia on June 15, 2017.

2 Note that all three documents are corrected to show that the Columbia/Celanese currently in its fourth year on
Peters Mountain is a 12” pipeline.



e Slides taken from Google Earth screen shots of the Columbia/Celanese pipeline

currently in its fourth year on Peters Mountain, showing the massive erosion, despite
use of Best Management Practices and direct oversight from US Forest Service in project
construction. The ROW is probably wider today than it was immediately following
construction. The pipeline can be found on Google Earth: 37.367491° -80.772918°.

e Analysis of the applicant’s study titled “Site-Specific Design of Stabilization Measures
in Selected High-Hazard Portions of the Route Of the Proposed Mountain Valley
Pipeline Project in the Jefferson National Forest” (20161222-5442(31856030)). Using the
best available scientific information, RATC asserts that:

o Due to cumulative and interactive risk factors, the proposed Peters Mountain
crossing is too hazardous for safe construction and operation of a very large natural
gas pipeline with a very large impact area.

o Due to the magnitude of potential impacts, there is no logical basis for mitigation of
impacts.

o Little or no concern has been demonstrated for the safety of the thousands of people
who hike this section of the ANST each year.

We are attaching all 7 filings that the RATC placed in the record of the Draft Environment
Impact Statement of the Mountain Valley Pipeline as well as the February 17, 2017 Visual
Impact assessment filed by the applicant as a public document and since reclassified as
privileged.

Sincerely,

Dr. Diana Christopulos
President
Roanoke Appalachian Trail Club
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Celanese, based in Dallas, Texas, said the $150 million project replaced seven coal-fired boilers with five new boilers fueled by natural gas. The boilers provide steam to generate
power and run factory processes.

The plant beside the New River between Narrows and Pearisburg employs about 1,000 people and is Giles County’s largest employer and taxpayer. In operation for 75 years,
the facility “is one of the world’s largest producers of cellulose acetate tow,” a product used in filtration applications, including cigarette filters, the company said.

The conversion at the Celanese plant responded, in part, to Environmental Protection Agency regulations designed to reduce emissions of toxic air pollutants, including
greenhouse gases. The coal-fired boilers also produced fly ash, which can be a pollution source.

A company statement Tuesday from Jon Mortimer, vice president of manufacturing and capital projects for Celanese, said the change to natural gas boilers demonstrated two of
the company’s core values — “being sustainable and improving the world.”

Mortimer added, “This is a milestone in Celanese’s continued growth and an opportunity for us to do our part to create a cleaner environment for the communities where we
operate.”

Celanese launched the conversion project in August 2013. Natural gas is considered to be a cleaner choice than coal for power generation.

To supply the volume of natural gas needed by the new boilers, Celanese worked with Columbia Gas Transmission and Columbia Gas of Virginia. The gas companies built a
pipeline of about 16 miles that used an existing pipeline right-of-way when possible.

Travis Jacobsen, a Celanese spokesman, said the pipeline diameters ranged from 8 inches to 12 inches.

Jacobsen said Columbia Gas “provided the capital, engineers and constructed their pipeline section. Celanese pays their capital recovery as part of the tariff fee for transporting
the gas that Celanese buys.”

The Celanese statement included comments from Jean Lupinacci, an official with EPA's Energy Star program.

“Improving the power system at the Narrows, Virginia, plant is both a smart business decision and is good for the environment,” Lupinacci said.

The project benefited from state and local incentives that totaled about $7 million.

The conversion has been cited by proponents of the proposed Mountain Valley Pipeline as an example of how access to natural gas can help attract and retain manufacturers.
One route for that buried, 42-inch-diameter transmission pipeline would take it through Giles County.

Jacobsen declined to speculate about whether Celanese might have closed the Narrows plant had there not been access to a higher volume of natural gas.

In an email, he said, “Celanese does not comment on the ongoing operations or status of its global manufacturing facilities.”

Separately, the Virginia Department of Environmental Quality recently imposed a civil charge of $2,795 on the Celanese plant tied to two wastewater discharges last year into the
New River that violated the facility’s permit with DEQ. DEQ’s consent order noted that the agency had not observed related impacts to the New River.

A few miles west of Narrows, the coal-fired Glen Lyn power plant operated in Giles County by Appalachian Power Co. will soon stop generating power. The utility has attributed
the closing both to emissions regulations and the age of the plant, which first generated power in 1919. Appalachian has opted to convert some other coal-fired power plants to
use natural gas.
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TAMMY L. BELINSKY

Attorney at Law
0544 Pine Forest Road
Copper Hill, Virginia 24079
telephone (540) 020-42922
telefax (540) 020-90195
email: tambel@hughesnet

July 31, 2017

Vicki Craft

U.S. Bureau of Land Management

Southeastern State District Office, 273

Market Street, Flowood, MS 39232

Submitted to the record via the BLM e-portal on the e-Planning internet website

RE: Comments on the Notice of Availability of the Final Environmental Impact
Statement for the Proposed Mountain Valley Project

Dear Ms. Craft:

Preserve Craig, Inc., Save Monroe, Inc., and The Wilderness Society (“Parties”)
submit the following comments in Response to the Notice of Availability of the Final
Environmental Impact Statement for the Proposed Mountain Valley Project (“MVP”).
The Parties’ interests are in the adverse impacts to the Jefferson National Forest from
the MVP.

The Parties object to the timing and length of the comment period for the pending
special use permit to grant a right-of-way on the Jefferson National Forest for the
Mountain Valley Pipeline (MVP). The triggering notice for the BLM comment period was
published in the Federal Register on June 30, 2017, only seven days after the Forest
Service initiated its 45-day period for submitting objections to the Forest Service Draft
Record of Decision. The Forest Service Draft Record of Decision proposes to amend
the Land and Resources Management Plan for the Jefferson National Forest to
eliminate regulations that the MVP would violate if it were constructed. The BLM
comment period is only 30 days, and concludes not only before the period in which to
submit objections in writing, but also before the conclusion of the objection process
which extends beyond the 45-day written objection period.

The schedule is problematic not only because it is burdensome, but also
because the Department of Interior has expressly noted that the BLM decision is based
in large part on the Forest Service decision. “The BLM does not directly manage any
land involved in the MVP project. In cases that do not involve land managed by the
BLM, BLM’s analysis of a proposal is based in large part on “the agencies that are
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impacted from the proposal and their review of the proposal in light of the purposes for
which the land they administer is dedicated.” FERC accession number 20170728-
5150, Letter to FERC from Michaela E. Nobel, US DOI, Office of the Secretary, July 28,
2017. The Forest Service review is not complete. The Forest Service has released a
Draft Record of Decision to amend the Revised Land and Resources Management Plan
for the Jefferson National Forest. The Forest Service is conducting the objection
process, and the time period for submitting written objections is still open.

This comment letter is accompanied by the Parties’ Notice of Objection to the
Forest Service and the Attachments that accompany the Notice of Objection. We ask
that the Notice of Objection to the Forest Service Draft Record of Decision and the 36
Attachments be included in the BLM comment record. The Attachments are identified
by the letters A-Z, and AA-JJ. The grounds and bases for objecting to the Forest
Service Record of Decision supply the comments to the BLM in this comment process.
The entire environmental assessment process has been flawed and the public has not
been provided the opportunity to participate in any meaningful way.

The BLM submitted comments on the DEIS that mirrored many of the Parties’
comments on the DEIS. The fact that FERC has since “explained” to the BLM the way
FERC treats the NEPA process does not release the BLM and the Forest Service from
its independent duties to comply with NEPA. The FEIS may be good enough for FERC
but it falls short of the standards to which the Forest Service customarily performs its
duties. The Forest Service has requested additional analyses, and the Draft Plan of
Development is expansive. GEliSclNSSioRSGliESENoclfeRseESlbmiieasEis
(FEIpUbliCEioRIGIREIEEIS) As argued in our objections, the process requires a
SlipplEREREIERvieRmeRENEREySSERtICoMMERNPERe0 because information about

construction practices, restoration practices, endangered species, cultural resources,
and proposed mitigation measures are still being vetted. The public does not have all of
the information available to it in order to meaningfully comment on the grant of a special
use permit for a right-of-way.

The agency meeting minutes in the record for the Forest Plan amendment
indicate that the proponent is developing a mitigation plan. GliliGEiiSNSIESSSIGNES
meeting minutes to counsel, the Parties would have no idea about a mitigation plan. We
do know, however, that under NEPA, we should have access to it and be given an

iGNNGSt RNERSeRSICRRgEISRBIERNS cc Attachment JJ to the
Parties’ Notice of Objection to the Forest Service, Meeting Minutes, March 2, 2017

(“Bruce noted the BLM would strongly prefer a coordinated, landscape-scale approach
to mitigation. Bruce also stressed the BLM needs to have their mitigation plan in their
Right-of-way Grant Record of Decision (ROD), so mitigation timing is important.”) It has
been five months since the agencies had the meeting and the public still knows nothing
about a mitigation plan, and yet the BLM was compelled to initiate a premature
comment process for the grant of the special use permit.
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The Parties question the motivation for the BLM’s premature comment period.
The motivation seems entirely political given the nature of the press release. Exhibit 1.
(“The project, if approved, is an example of the Trump Administration’s commitment to
putting America back to work through the development of the nation’s energy

infrastructure. ‘As part of its multiple use mission, (iCIBENISIPGICICHEGlEENS
responsible development of energy-related projects on public lands,” said BLM Eastern
States Director Karen Mouritsen. ‘If approved, the Mountain Valley Pipeline project will
help fuel America’s economy and help support good-paying energy sector jobs.” The

statement by Ms. Mouritsen is particularly troubling because our understanding is that

she is the deciding officer for the BLM and the (SieSSiSISaSEIcaSiSIRERRtRENGISIoNS
CheSHeadeRcRREIPIejEClPIePeREAP There is no mention of environmental values or

concerns.

The people in Washington, DC seem oblivious to the conservation values in our
region, and the fact that people downstream like them drink the water that comes from
these mountains. It appears that it would not matter the level or type of resource
degradation that would occur. There is no evidence in the FERC record or the National
Forest Plan Amendment record that the MVP would create good-paying jobs.
Furthermore, the data about “the BLM generat[ing] $4.1 billion in receipts from activities
occurring on public lands” is, and should be, irrelevant to the assessment of the
environmental impacts associated with the grant of a special use permit for a gas
pipeline right-of-way across the Jefferson National Forest.

The governing statute, 30 USC § 185, requires the disclosure of information by
the project proponent that is not in the FERC or Forest Service records. We cannot
make meaningful comments without the information required by the statute:

The Secretary or agency head, prior to granting a right-of-way or permit
pursuant to this section for a new project which may have a significant
impact on the environment, shall require the applicant to submit a plan of
construction, operation, and rehabilitation for such right-of-way or permit
which shall comply with this section. The Secretary or agency head shall
issue regulations or impose stipulations which shall include, but shall not
be limited to: (A) requirements for restoration, revegetation, and
curtailment of erosion of the surface of the land; (B) requirements to insure
that activities in connection with the right-of-way or permit will not violate
applicable air and water quality standards nor related facility siting
standards established by or pursuant to law; (C) requirements designed to
control or prevent (i) damage to the environment (including damage to fish
and wildlife habitat), (ii) damage to public or private property, and (iii)
hazards to public health and safety; and (D) requirements to protect the
interests of individuals living in the general area of the right-of-way or
permit who rely on the fish, wildlife, and biotic resources of the area for
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subsistence purposes. Such regulations shall be applicable to every right-
of-way or permit granted pursuant to this section, and may be made
applicable by the Secretary or agency head to existing rights-of-way or
permits, or rights-of-way or permits to be renewed

pursuant to this section.

30 USC §185(h)(2). The Parties are not aware that any of the requirements prescribed
above have been met, and if they have, we are entitled to an opportunity to review
them.

The non-discretionary requirements in 30 USC §185(h)(2) are triggered by a
finding of significant impact. FERC concludes, and the Forest Service agrees, that the
MVP will have a significant impact on forest resources. There are multitude of
additional significant adverse environmental impacts to which mitigation measures are
proposed to be applied. The Parties argue in the Notice of Objection to the Forest
Service that FERC’s conclusion in regard to the effects of mitigation toward reducing
impacts is meaningless because there is no measure of the reduction. If compounded,
do the residual adverse impacts add up to significance? We do not know because any
benefit of the proposed mitigation is not measured or quantified. We also argue that
there is no evidence that the proposed mitigation is effective and document that the
proposed mitigations have not been effective on other, less hazardous pipeline projects.

We also argue that the Revised Hydrologic Analysis of Sedimentation is flawed,
and the conclusions about the impacts to aquatic resources are misleading at best. The
proponent has admitted that it does not want to make the modeling more conservative
because it would reveal greater impacts than those to which they have already
admitted. The project will have significant impacts and the BLM must comply with 30
USC §185(h)(2).

Additional requirements have not been met:

(i) Disclosure. If the applicant is a partnership, corporation, association, or
other business entity, the Secretary or agency head shall require the
applicant to disclose the identity of the participants in the entity. Such
disclosure shall include where applicable (1) the name and address of
each partner, (2) the name and address of each shareholder owning 3 per
centum or more of the shares, together with the number and percentage
of any class of voting shares of the entity which such shareholder is
authorized to vote, and (3) the name and address of each affiliate of the
entity together with, in the case of an affiliate controlled by the entity, the
number of shares and the percentage of any class of voting stock of that
affiliate owned, directly or indirectly, by that entity, and, in the case of an
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affiliate which controls that entity, the number of shares and the
percentage of any class of
voting stock of that entity owned, directly or indirectly, by the affiliate.

(j) Technical and financial capability. The Secretary or agency head shall
grant or renew right-of-way or permit under this section only when he is
satisfied that the applicant has the technical and financial capability to
construct, operate, maintain, and terminate the project for which the right-
of-way or permit is requested in accordance with the requirements of this
section.

30 USC §185. The Parties have not been provided the information required in
subjections i. and j., and therefore cannot meaningfully participate in the comment
process.

The Parties can, however, offer comments in regard to grounds for denial of
grant of a right-of-way pursuant to 43 CFR § 2884.23(5). An applicant who “do[es] not
have or cannot demonstrate the technical or financial capability to construct the pipeline
or operate facilities within the right-of-way or TUP area” may be denied such grant. The
managing partner for the proponent limited liability company pleaded guilty to
environmental crimes in Pennsylvania. FERC Prefiling accession number 20150616-
5189, refiled (referenced/hyperlink) at accession number 20161221-5446. The Parties
assert that the criminal environmental record raises serious concerns about the
capability of the proponent’s limited liability company to perform a construction project
that is unlike any that has ever been constructed. If the BLM is going to grant the
special use permit despite the criminal record, the Parties argue that it would be more
than appropriate to require a bond.

(m) Bonding. Where he deems it appropriate the Secretary or agency
head may require a holder of a right-of-way or permit to furnish a bond, or
other security, satisfactory to the Secretary or agency head to secure all or
any of the obligations imposed by the terms and conditions of the right-of-
way or permit or by any rule or regulation of the Secretary or agency head.

30 USC §185.

The Forest Service did not hold any public hearings, and the Parties refer the
BLM to the Notice of Objections on this point.

(k) Public hearings. The Secretary or agency head by regulation shall
establish procedures, including public hearings (Wherelappropriate) to give

Federal, State, and local government agencies @hdithelpubliciadequate
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after the date of enactment of this subsection [enacted Nov. 16, 1973].

30 USC §185. Thousands of people have requested that the Forest Service hold public
meetings and the Forest Service has not done so.

The BLM has the duty to show that the right-of-way will be directed and
controlled in the following manner:

(a)Protects the natural resources associated with Federal lands and
adjacent lands, whether private or administered by a government entity;
(b)Prevents unnecessary or undue degradation to public lands;
(c)Promotes the use of rights-of-way in common considering engineering
and technological compatibility, national security, and land use plans; and
(d)Coordinates, to the fullest extent possible, all BLM actions under the
regulations in this part with state and local governments, interested
individuals, and appropriate quasipublic entities.

43 CFR § 2881.2. There are no assessments by the BLM of these regulatory criteria
upon which to comment. Once again, the Parties are offered opportunities to comment
when there is nothing upon which to base comments.

The procedure is unacceptable. The BLM needs to do its job, wait for the Forest
Service to do its job, or perhaps the agencies can prepare a joint supplemental analysis.
But there should be no BLM comment period until all of the information on which to
comment is available to the public. It is clear from both the Forest Service Draft Record
of Decision and the BLM press release for its comment period that the rush to decision
and the decisions themselves are political decisions and not based on science or law,
and the public needs adequate time to provide substantive and meaningful comments to
the BLM and objections to the Forest Service.

Sincerely,

Tammy L. Belinsky, Esq.
Counsel for Objecting Parties

Enclosures
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Exhibit 1

Comments on the Notice of Availability of the
Final Environmental Impact
Statement for the Proposed Mountain Valley
Project
by Preserve Craig, Indian Creek Watershed
Association and the Wilderness Society
July 31, 2017

Notice of Objection to the Draft Record of Decision for the Mountain Valley Project Land
and Resource Management Plan Amendment for the Jefferson National Forest
Objecting Parties: Preserve Craig, Inc., Save Monroe, Inc., and The Wilderness Society

July 31, 2017



FOR IMMEDIATE RELEASE
Date: June 29, 2017
Contact: Lesley Elser (202) 912-7711

Federal Energy Regulatory Commission Releases Final Environmental Impact Statement
for Mountain Valley Pipeline Right-of-Way

WASHINGTON — The Bureau of Land Management Eastern States (BLM-ES) announced
today, the Federal Energy Regulatory Commission (FERC) release of its Final Environmental
Impact Statement (FEIS) under the National Environmental Policy Act (NEPA). This FEIS
analyzes potential impacts associated with the Mountain Valley Pipeline (MVP) Right-of-Way.
As proposed, the MVP is a 303.5-mile, 42-inch, buried, natural gas pipeline construction project
that would cross public lands in Virginia and West Virginia. The project, if approved, is an
example of the Trump Administration’s commitment to putting America back to work
through the development of the nation’s energy infrastructure.

©
I

The applicant held a total of 16 Open Houses to share information about this project, followed by
six public meetings sponsored by FERC for the purpose of taking public comments. The release
of the FEIS begins a 30-day comment period during which the BLM may accept comments on
the NEPA document. The FEIS is available on FERC’s website: www.ferc.gov. (Select in the
following order: Documents & Filings, e-Library, General Search, Input Docket Number CP16-
10). A link to the FEIS can also be found in the BLM e-Planning Comment Web Page (provided
below). You may use any of the following methods to submit comments: Visit the project’s e-
Planning Comment Web Page at http://bit.ly/2gByLIw; or mail to: Vicki Craft, U.S. Bureau of
Land Management, Southeastern States District, 273 Market Street, Flowood, MS 39232.

The FERC is the lead agency for preparing the FEIS, with the BLM, U.S. Forest Service (USFS),
and U.S. Army Corps of Engineers (USACE) as cooperating agencies. BLM staff worked closely
with FERC and the USFS, providing data and other information to ensure that the FEIS meets
the necessary requirements under the NEPA. Additionally, the FEIS must meet standards
established by the Council on Environmental Quality, before the BLM may accept its findings as
basis for authorizing the ROW application.

BLM

The BLM manages more than 245 million acres of public land, the most of any Federal agency.
This land, known as the National System of Public Lands, is primarily located in 12 Western
states, including Alaska. The BLM also administers 700 million acres of sub-surface mineral
estate throughout the nation. The BLM's mission is to sustain the health, diversity, and
productivity of America’s public lands for the use and enjoyment of present and future
generations. In Fiscal Year 2015, the BLM generated $4.1 billion in receipts from activities
occurring on public lands.

Lesley Elser, External Affairs, Eastern States, 20 M Street SE, Washington, D.C. 20003-3503
Desk: (202) 912-7711  Email: laelser@blm.gov



tel:(202)%20912-7711
http://www.ferc.gov/
http://bit.ly/2qByLlw
tel:(202)%20912-7711
mailto:laelser@blm.gov
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TAMMY L. BELINSKY
Attorney at Law
0544 Pine Forest Road
Copper Hill, Virginia 24079
telep]none (540) 020-42922
telefax (540) 020-90195
email: tambel@hughesnet

July 31, 2017

Reviewing Officer Tony Tooke, Regional Forester
USDA Forest Service

1720 Peachtree Street

Atlanta, GA 30309

Facsimile 404-347-4821

Email to: objections-southern-regional-office@fs.fed.us

RE: Notice of Objection to the Draft Record of Decision for the Mountain Valley Project
Land and Resource Management Plan Amendment for the Jefferson National
Forest

Dear Regional Forester Tooke:

Preserve Craig, Inc., Save Monroe Inc., and The Wilderness Society (“Objecting
Parties”) each and all object to the Draft Record of Decision (DROD) for the Mountain
Valley Project Land and Resource Management Plan Amendment for the Jefferson
National Forest (LRMP or Forest Plan) for whom the responsible official is Joby P.
Timm, Forest Supervisor.

We have numerous bases for the objections, both procedural and substantive, the
combination of which requires the preparation of a supplemental environmental
analysis, revised analysis of the implication of the substantive forest planning rules,
revised draft record of decision, and public review. In addition, the Forest Service also
has an independent duty to develop a Programmatic Environmental Impact Statement.

Finally, and objectionably, GiSEGiSHiENSEIRgIGRSMESiNgIRRuESIRRERED

We file these objections despite the fact that it is unclear whether Forest Service staff

will read these objections, (GEEIAGCHNEHNANDECERbENSN20MGIVIESHRgIViRuES
(MVP contractor developing strategy to streamline responses to objections)), we object

to the delegation of the Forest Service duties to a third-party contractor paid by
the proponent to assess the objections, and we demand strict proof that Forest
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Service staff themselves have considered these objections as required by
regulation.

We also file these objections well before the objection deadline to meet the irrational
BLM comment deadline for the special use permit right of way application that closes
today. The BLM comment deadline is irrational because the Forest Service is still
receiving written objections and the objection period will not close until sometime
beyond the deadline for written objections. The Objecting Parties may therefore find it
necessary to supplement these objections before the end of the objection deadline.

The Federal Energy Regulatory Commission (FERC) is the lead agency in the
preparation of the environmental impact statements under the National Environmental
Policy Act (NEPA). The Forest Service has duties under its forest planning rules which
duties are in addition to fulfilling its own NEPA responsibilities. The MVP is a 42-inch
gas pipeline proposed to be constructed over ridge and valley terrain that is
characterized by highly erodible soils, steep slopes, karst geology with a past and
recent history of seismic activity. There is no comparable project that has ever been
undertaken in terrain with such high incidence and combination of risk factors. There is
no evidence that the project can be undertaken without causing harm to National Forest
Resources. Conversely, evidence in the record shows that smaller gas pipelines
constructed in areas that pose the same or lesser risks have caused harm. There is no
evidence that the proposed mitigations are effective and the conclusions reached by
Supervisor Timm to support the DROD have no reasonable basis.

The DROD violates the National Forest planning rules, NEPA, the Revised Land and
Resources Management Plan for the Jefferson National Forest (LRMP or Forest Plan),
and perhaps most troubling, the DROD stunningly undermines both the planning rule
and the Forest Plan. The damage to the planning rule and the Forest Plan are
particularly objectionable because tremendous public resources and human effort were
expended to achieve adoption of both the planning rules and the Forest Plan in efforts
to achieve sustainable and harmonious outcomes.

The Objecting Parties have made comments throughout the process. The following
accounting documents the numerous submissions to the FERC docket.

Preserve Craig submitted comments, accession numbers 20160630-5308, 20161222-
5512, 20161222-5321, 20161221-5446, 20161221-5353, 20161221-5349, 20161221-
5346, 20161222-5321, 20161221-5452, 20161221-5359, 20161221-5361, 20170622-
5107,20170329-5053, 20170221-5116, 20150616-5052, 20150616-5222, 20150616-

5296, 20150616-5193, 20150616-5349, 20150616-5244, 20150616-5189, 20150616-
5335, 20150616-5339, 20150616-5190, 20151019-5374, 20150806-5144, 20150730-
5013, 20150709-0021, 20150617-5048, 20150617-5050, 20150618-0029, 20150616-
5189, 20150616-5190, 20150616-5193, 20150616-5222, 20150616-5244, 20150616-
5335, 20150616-5339, 20150616-5349, 20150616-5359, 20150612-5180, 20150616-
5364, 20150615-5296, 20150615-5052, 20150611-5022.
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Save Monroe submitted comments, accession numbers 20151013-5159, 20150807-
5034, 20150616-5320, 20150616-5321,20151013-5158, 20151125-5076, 20150804-
5026, 20160509-5043, 20160603-5162,20160914-5031, 20161019-5061, 20161221-
5066, 20170227-5137,20161220-5014, 20150616-5243, 20150807-5034, 20151125-
5115, 20151125-5114, 20160505-5090, 20161223-5157, 20161222-5551, 20170622-
5107, 20170329-5053, 20170221-5116.

The Wilderness Society submitted comments, accession numbers:
20170622-5107, 20170622-5201, 20170329-5053, 20161223-5062, 20161223-
506320170622-5107.

INTRODUCTION

In cooperation with the US Forest Service, Bureau of Land Management, and other
agencies, FERC prepared both a Draft and Final Environmental Impact Statement
under the NEPA. The conclusions stated in each EIS are those of FERC. See Section
5.1, paragraph one of both the DEIS and FEIS. Neither the Forest Service or the BLM
adopted the DEIS as sufficient for their independent decision-making processes, and
BLM filed comments on December 22, 2016, stating that the DEIS was wholly
inadequate. FERC accession number 20161223-5049. At this stage, the Forest
Service has adopted the FERC-issued FEIS in its DROD and the BLM has not adopted
the FEIS for the purpose of granting a special use permit for a right-of-way for the MVP.

In the FEIS, FERC concludes that the MVP would cause significant adverse
environmental impacts including impacts to forest resources. FERC also concludes that
impacts, with the exception of impacts to forests, “would be reduced to less-than-
significant levels”. FEIS, p ES-16. Impacts to forests remain significant. Impacts to
resources are considered reduced because the proponent would use mitigation
measures -- on a resource-specific basis -- against impacts to soils, geology, karst,
wetlands, surface waters, groundwater supplies, underground mines, sensitive water
bodies, cultural and historic resources, air quality, fisheries, and terrestrial, avian and
aquatic species of various levels of concern. FEIS pp ES 16-18. FERC isolates each
resource from another to write about impacts, using a template for printing
environmental impact statements that FERC uses over-and-over again.

FERC has not quantified the level to which impacts will be reduced and only generally
asserts that impacts will be reduced to below significance. Is the reduced level of
impact just a tad below significance, which would render the comparison meaningless?
Is the significance of impact to one resource reduced a lot compared to that of another
resource? The concept of scaling the impacts against purported public benefit cannot
be utilized because the impacts are not quantified to any level. FERC just says the
level of overall impact will be reduced, maybe a tad -- who knows, below significance.
Is that a tad per resource? If all of the impacts to which impacts are attributed are put
on one scale, will even the “reduced” impacts be so great in combination that the
combined impacts are still significant? FERC has not addressed these questions,
rather FERC has very carefully, yet meaninglessly, parsed its conclusion to seem like
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the conclusion means something when it really means nothing. Many resources are
significantly impacted and mitigation measures are proposed, but there is no measure
of reduction on either an individual resource level or on the resources combined as they
exist in the real world.

Setting aside for now the issue of whether there is any evidence that mitigation
measures can be effective in reducing impacts below significance (however that is
established), the approach to analyzing impacts resource-by-resource is not credible
based on what is known about the interrelationships of the resources. The construction
of a 42-inch gas pipeline on this proposed route cannot cause significant long-term
impacts on forests without also causing significant long-term impacts on the water
resources that flow from the forests and the species that depend on the forests. The
Jefferson National Forest was expressly established for the conservation and
restoration of water resources. Revised Land and Resource Management Plan
Jefferson National Forest, p 2-2; see also FERC accession number 20161222-5512, pp
6-9.

One example of the absurdity of separating the forest impacts from other resource
impacts is buried deep in the proponent’s Draft Plan of Development. FERC accession
number 20170630-5393. The pipeline is proposed to be constructed on slopes that
exceed 50% and are in the 70% range on the National Forest. The soils, if any soil is
present at all, are shallow and erodible, the slopes are rocky and landslide prone, and
there are always streams at the bottoms of the slopes that are fed by both ground and
surface waters flowing from the mountains. During construction, the proponent
proposes to separate the soil layers on the slopes and put the layers back the way they
found them. The soils will be compacted in the construction process, and then an
attempt will be made to de-compact so that grass seed can take root. In the process,
water drains will be constructed to divert all water away from the corridor to reduce the
risk of erosion and landslides. See FERC accession number 20170630-5393, MVP
Draft Plan of Development, pp 6-9 to 6-11.

The point here is that water cannot be diverted away from its course without changing
the character and qualities of the systems within which the water once flowed.
Regardless of efforts to put the soils back the way they found them, the water regime is
disturbed. FERC (and the Forest Service) attribute the practice of reconstructing the
soil profile as a mitigation of impact to soils, but without the water systems that once
flowed through the soil column the soil system is not restored. The question then is,
what is the meaning of FERC’s conclusion — what exactly is mitigated and by what
measure?

FERC generally concludes that mitigation for one resource reduces impacts (perhaps
only a tad below significance for that resource) but has not accounted for the cascading
impacts to other resources on a systems basis. Purported mitigation for one resource
does not equate to mitigation for the system as a whole. FERC’s conclusions are not
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only meaningless on their face, the conclusions fail to measure the significance of
compounded impacts, whether mitigated or unmitigated.

As of March 2, 2017, the Forest Service expressed that the agency itself was still
unable to assess residual impacts that remain after mitigation because the DEIS was so
inadequate. See Attachment B, March 2, 2017 Meeting Minutes (“Grace updated she is
still waiting on additional guidance with how to proceed with the environmental
consequences/mitigation tracking table. Tim noted he would like it to be very
straightforward with regard to what residual impacts exist after mitigations are in place.
Grace, Jennifer, and Tim agreed this would be difficult to address as the Draft EIS is not
straightforward with regard to impacts, and several analyses are still outstanding.”) The
straightforward approach described by Forest Service staff has not been presented to
the public.

In defiance of NEPA, FERC never intended to be specific. See Attachment C, March 9,
2017 Meeting Minutes (“Tim inquired if a proponent’s proposed mitigation impacts
would be analyzed in the environmental impact statement (EIS). Kevin said a high-level
summary of the proposed mitigation would be included but the impacts would not be
fully analyzed.”)

Nevertheless, the Forest Service has adopted the FERC-directed FEIS in support of its
DROD. The FEIS may be a good enough paper exercise for the industry-driven FERC
but it falls short of supporting the Forest Service DROD. In fact, FERC has consistently
posited that if any cooperating agency finds the analysis inadequate for its purposes the
agency may supplement the analysis. DEIS, section 5.1, p 5-1; FEIS, section 5.1, p 5-
1. The BLM expressly rejected the DEIS, the Forest Service never adopted the DEIS,
and has continually required additional analysis. As argued below, the analysis and
mitigation measures are still being developed and vetted with the Forest Service.
Therefore, it was premature for the Forest Service to adopt the FEIS and a
supplemental analysis must be performed and provided to the public for
comment after the Forest Service and the proponent have fully developed the
construction and operation information, come to agreement on a proper sediment
analysis, and all historic resource and protected species consultations have been
performed.

Furthermore, since the Forest Service has embraced the construction of not one,
but two gas pipelines through the George Washington and Jefferson National
Forests, the Forest Service now has an independent duty from FERC to perform a
Programmatic Environmental Impact Statement. Two more additional pipeline
proposals are real possibilities and the Forest Service must take leadership on
this NEPA responsibility.

Preserve Craig, Save Monroe, and The Wilderness Society lodge additional objections
as follows:
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A. The Forest Service Erred in Not Providing an Opportunity for Public
Comment on Revised Plan Amendments

The Forest Service did not provide a comment period for information set forth in a
Notice that was issued on June 5, 2017. The failure to provide for public participation
on information that was first published on June 5, 2017, violates Forest Service
Regulation 36 CFR §219.4. Nevertheless, the Objecting Parties submitted
comments by letter dated June 22, 2017 (FERC accession number 20170622-
5107), one day before the release of the FEIS and DROD which were

simultaneously released. THEIFGIESHSENICEaSINGESpondedioRecomments

The disregard for the public interest throughout the process might best be summed up
by one note in a Plan Amendment record dated October 16, 2016 wherein Forest
Service staff committed to performing a task “in order to keep MVP’s process moving.”
See Attachment D, Meeting Minutes, October 16, 2016. [The same meeting minutes

make note that the Forest Service staff is working with the contractor named Galileo to
identifx from gublic comments those who would have standing to challenge the Forest

Service decision -- which indicates the decision was made long ago and the information

developed in the process would never make any difference in the decision. See
Attachment D.

B. The Forest Service Has Not Provided Timely Public Notice of the Proposed
Amendments to all the Parties to the MVP Certificate Proceeding

The June 5, 2017 Notice was published only in the Federal Register. 82 Fed Reg
25761. The failure to also post the Notice on the project’s docket at the Federal Energy
Regulatory Commission (FERC) violates the standards and procedures set forth by the
Forest Service in the Notice of Availability of the Draft Environmental Impact Statement.
81 Fed Reg 71042 (“All comments must be submitted to the FERC, the Lead Federal
Agency...”). Under such directive, the public would expect the Forest Service to also
electronically file any such notices on the FERC project docket where interested parties
would be timely informed of the Forest Service actions.

C. The Forest Service Has Not Provided Adequate Notice of Publication of the
Draft ROD

Similarly, the public has not been informed of the DROD by publication on the FERC
docket. Based on the Forest Service’s previous representations, the Objecting Parties
did not anticipate the DROD would be published on the same date as the Final
Environmental Impact Statement (June 23, 2017). The Forest Service had rejected the
FERC-imposed schedule. By letter dated March 24, 2017, the Forest Service objected
to the FERC timetable and described certain prerequisites before the Forest Service
could act. FERC accession number 20170324-5024. The Forest Service specified in
March 2017 that it could not make a decision until “1. All consultations under the
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Endangered Species Act and the National Historic Preservation Act have been
completed;” and “2. The Forest Service has all of the information needed to make these
decisions. This would include requested data, analyses, and design criteria. All
avoidance, minimization, and mitigation measures must have been identified, agreed
upon, and disclosed to the public through the NEPA process.” FERC accession number
20170324-5024, Timm Letter, March 24, 2017. The Endangered Species consultation
process was only recently initiated, and although documents which purport to address
mitigation measures were filed on the FERC docket on June 30, the mitigation
measures are still in draft form and have not been agreed upon by the Forest Service.

D. All Comments Submitted During the Objection Process Are Timely
Because the DEIS Was Inadequate and the Forest Service Failed to
Supplement the DEIS

The DEIS was inadequate and the BLM and the Forest Service knew it at the time.
Meeting minutes in the Plan Amendment record document the inadequacy of the DEIS.
See Attachment E, F. The BLM, through the Department of Interior, filed comments that
objected to the inadequacy of the DEIS which comments are dated December 22, 2016.
FERC accession number 20161223-5049. The DOI said that preparation of a
Supplemental Environmental Impact Statement (SEIS) was necessary after the
proponent provided information for proper analysis, noting not only the agencies’ need
for the information but the public need as well. The BLM summarized its rejection of the
DEIS as follows which summary (including BLM footnotes to its summary) continues
here through page 11 of these Objections:

Currently, the DEIS for MVP lacks the information and analysis necessary
under the National Environmental Policy Act for BLM to adequately
consider the project’s effects. Because the DEIS lacks information, it
precludes meaningful analysis of the potential impacts discussed herein.
As explained in the attached comments, the analyses of alternatives,
cumulative effects, and cultural, visual, aquatic, geological, and biological
resources are deficient because information has not been provided, was
provided after the release of the DEIS, or was not incorporated in the
DEIS.

The proposed MVP would affect 3.4 miles of the National Forest System
lands on the Jefferson National Forest and approximately 125 feet of
United States Army Corps of Engineers lands on the Weston Gauley
Bridge Turnpike Trail. Pursuant to the Mineral Leasing Act of 1920 and in
accordance with 43 CFR 2880, the BLM is the federal agency responsible
for issuing Right-of- Way (ROW) grants for natural gas pipelines across
federal lands under the jurisdiction of the BLM or of two or more federal
agencies. The BLM does not directly manage any land involved in the
MVP.
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Our full detailed comments are contained in the attached table that follows
these general comments. We have identified several concerns regarding
the data and analysis, including insufficiencies, which provide cause for
concern about the completeness and accuracy of the document. These
concerns and insufficiencies are summarized below.

General Concerns:

The purpose and need for the MVP, adequately explained in the DEIS and
based on the agency’s purpose and need rather than the applicant’s
purpose and need.

Analyses, reports, and mitigation plans referenced in the DEIS (i.e. draft
blasting report) are still in draft form or not yet available. BLM is concerned
this precludes a thorough analysis and public review and comment on
project materials.

Adequate explanations of why alternatives are dismissed or not carried
forward for detailed analysis.

A final route with updated maps of the final route. The route is not finalized
because the applicant has filed multiple changes or variations to the route
since the DEIS was published.® This poses a challenge to the BLM and
the general public in reviewing project documents.

Clear disclosure of the full Right-of-Way grant width and disturbance area.
Clear assessment of impacts to resources, particularly in regard to
context, timing, duration, and intensity.

Feasibility and Contingency Plans

The results of geotechnical and/or geophysical analysis demonstrating
that it is feasible to bore under the Appalachian National Scenic Trail and
the Weston Gauley Bridge Turnpike Trail.4

Contingency plans for potential failure of the direct bore method under the
Appalachian National Scenic Trail or the Weston Gauley Bridge Turnpike
Trail.

3 Of note, the applicant has not filed an updated SF-299 right of way application with
BLM that includes the changes to the proposed route through federal lands.

4 See DEIS at 3-46 (noting that the information was unavailable at the time of the DEIS
for ANST); U.S. Army Corps of Engineers November 1, 2016 Letter (requesting boring);
DEIS at 4-248 (noting that Mountain Valley had not documented communications with the
Corps of Engineers about impacts on the trail).
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Analysis of project-induced landslides and specific data on steep slope
cuts and fills including analysis of catastrophic hazards related to steep
slope construction.

The results of feasibility studies for water body crossings on federal lands.
Visual Impacts:

Visual Resource Survey methodology is either incorrect or improperly
explained.

A clear description of how the visual impact assessment was conducted.
Visual impacts disclosed in detail, not simply listed.

A narrative description discussing how the form, line, color, and texture of
the landscape are visually impacted.

Additional analysis and consideration given to the Appalachian National
Scenic Trail, including visual simulations to adequately determine impacts
to its congressionally recognized scenic value, off-leaf scenarios from Key
Observation Points selected in coordination with stakeholders including
NPS, BLM, U.S. Forest Service, and ANST management partners
including the ATC and local clubs.®

Meaningful analysis and a visual impact assessment of the stated
alternative of open cut trenching the Appalachian National Scenic Trail.
Include a detailed analysis of the potential “substantial surface disruption

of the ANST and surrounding area during days to weeks of construction,
with likely permanent effects to the landscape during operations.” DEIS at
3-46. Provide proof of consultation with the National Park Service
regarding this alternative.

A contingency plan for crossing the Appalachian National Scenic Trail if
the current crossing plan fails.

Additional analysis and consideration needs to include visual impact
assessments showing effects to the Jefferson National Forest and a
detailed discussion of the relationship of these effects to the scenic
integrity objectives of the Jefferson National Forest. Use Key Observation
Points identified in coordination with the U.S. Forest Service.

Visual impact assessments showing that adequate screening can be left
on each side of the bore for users of the Weston Gauley Bridge Turnpike
Trail and proof of coordination with the U.S. Army Corps of Engineers.

Updated seen-area analysis and complete surveys.
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The Key Observation Points and existing environment require more
description.

Cumulative impacts to visual resource degradation need to be discussed
Quantifiable acreage of disturbance for visual impacts.
Need and Alternatives

Meaningful analysis of the need for the project starting from consumption
by end users to capacity usage of existing natural gas pipelines.

Meaningful analysis of the alternatives of expanding existing systems,
using existing utility corridors, and pipeline collocation.

Meaningful analysis of the alternatives to crossing waterbodies with a dry
open-cut method.

Effects Analysis

Meaningful analysis of the cumulative effects of multiple proposed
pipelines on the Appalachian National Scenic Trail, including impacts on
the Park and visitors.

A discussion of impacts to public safety from emissions (especially
dust/particulate matter) from the construction of the pipeline, with special
focus on sensitive groups

Biological Resources:

The results of formal consultation with the United States Fish and Wildlife
Service (USFWS).

and Migratory Birds.
Address the several outstanding surveys that preclude effects
determinations and impacts analysis.

The results of surveys for locally rare plant species within the Jefferson
National Forest, conducted in August 2016, but not included in the DEIS.

Analysis of measures and procedures that will minimize or avoid impacts
on Tier lll and Wild Natural Trout streams.

5 Visual impact information has been requested for close to two years. For example, in
March 2016, the U.S. Forest Service reproached the applicant that leaf-off scenarios are
the standard procedure for such simulations. Given the multiple requests over a long
period of time from stakeholders and land management agencies, it is perplexing that the
DEIS contains one visual simulation from the Appalachian National Scenic Trail taken
during a leaf-on scenario.
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Documentation of consultation with NHP and a list of vegetation
communities of special concern within the project area.

Meaningful analysis of the relationship between adverse effects on forests
and adverse effects on threatened and endangered species and birds of
conservation concern.

MVP’s Mountain Valley’s plan describing long term and permanent
impacts on migratory birds and documenting consultations with FWS, FS,
WVDNR, and VDGIF.

Cultural Resources

The results of final cultural resource surveys and documentation of
consultation with agencies regarding sites potentially eligible for listing in
the National Register of Historic Places.

Other

Soil and erosion plans and mitigation measures on federal lands are
needed.

Analysis of any additional disturbance surrounding the right of way on
federal lands, including access to the right of way is required.

A final blasting plan is needed.
A mine pool mitigation plan is needed.

Additional consideration is required to address any outstanding requests for
information from the U.S. Forest Service, Bureau of Land Management, U.S.
Army Corps of Engineers, and National Park Service.

Information responsive to each of the concerns addressed in the attached chart
must be provided.

A DEIS “must fulfill and satisfy to the fullest extent possible the
requirements established for final statements in section 102(2)(C) of the
Act (NEPA)”. When “a draft statement is so inadequate as to preclude
meaningful analysis, the agency shall prepare and circulate a revised draft
of the appropriate portion. The agency shall make every effort to disclose
and discuss at appropriate points in the draft statement all major points of
view on the environmental impacts of the alternatives including the
proposed action." 40 CFR 1502.9(a).

The DEIS fails to analyze much of the information listed above because
the applicant did not provide it despite multiple requests, the applicant
provided the information after the close of the comment period, or the
process had not been completed before the release of the DEIS. As
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noted above, in some cases, the applicant had been advised of the
need for this information over a year before FERC released the DEIS.
In order to give cooperating agencies and the public an opportunity
to meaningfully consider and comment on such new information, we
are considering submitting a formal request to FERC to complete a
Revised Supplemental Draft Environmental Impact Statement. We
look forward to discussing these concerns with the FERC.

FERC accession number 20161223-5049, DOI/BLM Comments and Objections to the
DEIS, December 22, 2017, pp 13-16 (emphasis added). All comments submitted during
the DROD objection period are timely comments because the DEIS did not contain
information sufficient to provide meaningful comments and the Forest Service itself has
recognized this as an issue. See Attachment G, December 7, 2017 Meeting Minutes
(The Forest Service is discussing this internally how to proceed with allowing public
comment on outstanding information presented after the Draft EIS comment period.).
Furthermore, the Forest Service did not inform the public of the implication of the
planning rules until it published a notice, only in the Federal Register and not on the
FERC docket, on June 5, 2017, and no comment period was invited by the publication.
Essentially everything that has been released on the FERC docket since the DEIS
comment period ended is all new information, the Forest Service has never
provided a comment period for its conclusions about the application of the
planning rule, and no comments or objections may be excluded from the process.

E. The Forest Service Has No Purpose or Need to Amend the Forest Plan So
that Interstate Gas Pipeline Construction Can Occur on the Jefferson
National Forest, And a Need For a Pipeline Has Not Otherwise Been
Supported in the Record

FERC has still not disclosed any need for the project to the public. If the Forest Service
has evidence of the need for a gas pipeline, then it is not in the plan amendment record.

Without any authority to do so, FERC has stripped the Forest Service and BLM of each
agency’s independent authority to determine the need for the activity. The statements
of each agency’s purpose and need in the Notice of Availability are absurd. “The BLM’s
purpose and need for the proposed action is to respond to a Right-of-Way Grant
application submitted by Mountain Valley on April 5, 2016....The FS’s purpose and need
for the proposed action is to consider issuing a concurrence to the BLM for the Right-of-
Way Grant and to evaluate the amendments to the LRMP for the Jefferson National
Forest that would make provision for the MVP pipeline if the FS decides to concur and
BLM decides to issue a Right-of-Way Grant.” 81 Fed. Reg. 66269 (2016).

The BLM captured the issue succinctly in its comments to FERC on the DEIS when it
expressed concern to FERC that the DEIS should have contained “the purpose and
need for the MVP, adequately explained in the DEIS, and based on the agency’s
purpose and need rather than the applicant’s purpose and need.” FERC accession
number 20161223-5049, DOI/BLM Comments and Objections to the DEIS, December
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22,2017, p 13. The Forest Service has no purpose and need to waive the protective
management standards in the Forest Plan so that a limited liability company can build a
pipeline for private profit. The Forest Service should have objected to the
characterization of its purpose and need just like the BLM objected to it. We object to
the representation that was crafted by FERC that the Forest Service has a
purpose and need to waive the standards in the Forest Plan so that the investing
members of a limited liability company can use public resources to transport its
widgets to the marketplace. There is no lawful basis for the characterization of
the purpose and need, and no purpose and need has been demonstrated.

F. The Premature Draft ROD Precludes Comment and Objection to
Consultation Outcomes and Proposed Mitigation, all in Violation of NEPA

The Forest Service Plan Amendment regulations (planning rule) prescribe detailed
notification, public comment, and objection procedures that apply to every aspect of a
proposed project and the decision-making process. Nothing in the regulations or in
NEPA allows the Forest Service to issue a draft decision before all of the information on
which the decision is based has been subject to public notice, comment and objection
procedures. The Forest Service’s compliance with the Endangered Species Act and
the National Historic Preservation Act, and the mitigation and monitoring requirements
are important components of the decision and must be subject to public review,
comment, and objection. We object to the premature issuance of a draft decision,
and to the failure to publicly disclose the outcomes of consultation and agreed
upon mitigation measures prior to the commencement of the objection process.

The Forest Service relies on a flawed and inadequate environmental impact statement
that is based on false and incomplete information. Many comments filed on the FERC
docket challenge the information and assertions made by MVP and the government
agencies. Few, if any, of the comments on the DEIS have been properly responded to
as required by NEPA. In most cases the response refers the reader generally to a
section in the FEIS. We object to the failure to respond to comments. The minutes
from a March 28, 2017 meeting with FERC shed light on the failure to respond to
comments, as well as the fact that the Forest Service did not have the information it
needed from the project proponent to draft or respond to the parts of the FEIS that apply
to the National Forest. See Attachment H.

Tens of thousands of pages of documents, perhaps one hundred thousand pages of
documents have been loaded into the FERC docket by the proponent alone. On more
than one occasion, the proponent has filed thousands of pages at one time without
identification or labeling of what might be in the files. Unlike the public, the Forest
Service receives organized and identified paper copies of documents, and has staff and
contracted consultants to assist with review of the documents while the process has
been completely unwieldy and overwhelming for the public.

Landowners who know their land better than anyone have challenged MVP’s
representations about their lands to no acknowledgment. Credentialed scientists with
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relevant expertise have been belittled by unidentified writers who work for MVP. FERC
has paid only lip service to public participation and the Forest Service followed suit by
failing to implement the collaboration goals in the planning rule. Although the Forest
Service met with concerned citizens and listened, questions were seldom answered,
and there was no dialogue and no collaboration. There are thousands of signatures on
a petition requesting a public hearing. FERC accession number 20150616-5190.
Instead, the Forest Service merely provided representation at a table while FERC took 3
minute comments from the public at FERC-hosted public hearings on the DEIS. We
object to the failure of the Forest Service to hold any public meetings or hearings
on the proposed Forest Plan amendments, the need for which hearing and
meetings are directed by 40 CFR 81506.6 (c)(1) (“Agencies shall: . ... Hold or
sponsor public hearings or public meetings whenever appropriate or in
accordance with statutory requirements applicable to the agency. Criteria shall
include whether there is: (1) Substantial environmental controversy concerning
the proposed action or substantial interest in holding the hearing.”) The public
controversy is so profound and intense that rather than having public hearings as
required by NEPA, the Forest Service and the proponent instead have been devoting
extraordinary resources to the preparation of law enforcement response to anticipated
protests. See Attachment |, March 14, 2017 Meeting Minutes. The Forest Service is
creating an elaborate law enforcement plan to respond to the public’s consistent
outrage against the lawfulness of the process instead of complying with the law
themselves. It is a pitiful indictment of the entire process and the public should be
outraged. If the Forest Service would listen to the public and follow the law, then law
enforcement intervention would be less likely to be prompted. Instead the Forest
Service is complicit in escalating the situation and will be accountable for all of the
consequences that flow from its own unlawful decision-making process.

In January 2017, FERC provided a supplemental comment period for a route variation.
FERC accession number 20170113-3006. Even though FERC requested additional
comments after the close of the DEIS comment period, FERC nevertheless expressly
limited the responses to comments to those comments filed by the DEIS comment
deadline in December 2016 -- even though almost every comment filed by the
December DEIS comment deadline noted that the DEIS lacked sufficient information
upon which to provide comments. The route variation has implications for the
Jefferson National Forest, and Preserve Craig and Save Monroe filed comments
that have yet to be responded to by either FERC or the Forest Service. FERC
accession number 20170221-5116.

The Plan Amendment record reflects not only the lack of adequate information to
support the DEIS, but also the inappropriate control over the Forest Service decision-
making processes by the project proponent and FERC. During a BLM and FS
Coordination meeting held on September 1, 2016, the Special Project Coordinator for
the Jefferson National Forest Jennifer Adams “noted the DEIS is being pushed through
quickly without adequate time to gather and review data. FS has asked for more time for
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review, which was previously granted by Paul Friedman (FERC project manager) but
has since been taken out of the schedule per objection from proponents.” Attachment
J, Mountain Valley Project Coordination Conference Call Record, September 1, 2016.
The DEIS was released by FERC a little over two weeks later. In February 2017, Forest
Service staff again expressed concern over the lack of adequate time being afforded the
Forest Service to do its job. Attachment K, February 2, 2017 Meeting Minutes (“Jennifer
reviewed the current project schedule and updated that FS and BLM are not being
given adequate review time or review materials in order to meet their NEPA
requirements.”)

The FEIS is still incomplete. The FEIS was filed on the FERC docket on June 23, 2017.
The Notice of the Forest Service Draft Record of Decision (DROD) was published in the
Roanoke Times newspaper on June 23, 2017. On June 30, 2017, MV/P filed on the
MVP docket a collection of documents that purport to be a Draft Plan of Development,
with appendices, and a revised Hydrologic Analysis of Sedimentation. Various other
documents also were filed related to the Appalachian National Scenic Trail. These are
the documents upon which the Forest Service relies to manage MVP’s activity on the
Jefferson National Forest. None of the documents were accessible on June 30, 2017
because of the size of the files which totals thousands of pages. Since it was a Friday,
the material was not available to the public until the following Monday, 10 days after the
publication of the notice in the Roanoke Times. Even so, many people including
counsel for the Objecting Parties have not been able themselves to download the
documents from the FERC website, either due to the size of the documents or the
working status of the FERC docket.

The Forest Service represents that the proponent’s Draft Plan of Development (DPOD)
is the primary document for all impacts analyzed and for which mitigation is applied to
claim that impacts will be reduced to levels below significance or adverse impact. The
DPOD is the document that purportedly is the primary support for the DROD and its
findings that the significant adverse impacts will be mitigated. The DPOD is still in draft
form including many of the appendices that provide detail on the anticipated practices.
The issue is not just that we cannot comment on a DPOD, the issue is that the Forest
Service and the proponent have not yet come to agreement on significant aspects of
impact and alleged mitigations. The proponent and the Forest Service are still in
disagreement about the suitability of the predictive tools that were used in the Analysis
of Sedimentation. FERC accession number 20170630-5393.

The proponent also has not agreed to forest restoration measures to reduce the size of
the operational right of way. Attachment L, June 14, 2017 Meeting Notes (“John noted
MVP has been working to identify alternatives to reducing the permanent Right of Way
width on Jefferson National Forest lands in order to address visual impacts. He
suggested by not trimming the canopy MVP would be able to maintain the 50 ft ROW in
a mowed state to comply with US Department of Transportation’ Pipeline and
Hazardous Materials Safety Administration (PHMSA) regulations. Jennifer countered
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that the FS has worked with FERC to develop the ROW rehabilitation restrictions that
would still meet PHMSA regulations. She also said MVP’s proposed alternative
measure would not work, as trees would be cleared anyway for the construction phase.
Jennifer also said this matter relates to the BLM and FS decisions regarding the ROW
and plan amendments, respectively, and should not concern discussions with the NPS
at tomorrow’s meeting. John said the MVP’s Visual Impact Assessment concluded that
no additional mitigation measures or stipulations, in this case a reduced permanent
ROW width, would be needed to meet the FS’s Scenic Integrity Objectives. Jennifer
clarified the ROW width reduction and subsequent seed mixes and rehabilitation
measures requested by the FS are part of the analysis that showed reduced impacts to
not only visual resources, but also sedimentation and wildlife impacts. Jennifer restated
the rehabilitation measures are approved by FERC and comply with PHMSA
regulations. Jennifer concluded that the FS needs to complete internal conversations on
the best way to visualize and describe the FS’s ROW restriction and rehabilitation
methods, and later meet with MVP to clarify FS requests.”) We therefore object to the
DROD on the basis that information upon which the DROD is based is still in draft
form and the decision is premature because there is no agreement about the
scope of the impacts or the mitigations that will be required.

Mitigations include time of year restrictions for the protection of various resources and
species. The restrictions are noted throughout the DPOD and its voluminous appended
documents which total over 1000 pages. Again, the DPOD was among the documents
only recently filed on June 30, 2017. There is no practical way for the public to keep
track of the time of year restrictions, and in March 2017 the Forest Service noted
conflicts among the various restrictions. Attachment M, March 20, 2017 Meeting
Minutes (“Carol said the FS and FWS recognizes the need to evaluate and prioritize
resource-based (T&E, slope stability, soil movement concerns) seasonal construction
restrictions as several of the recommended restrictions are in conflict.”) The time of
year restrictions should be set forth on a schedule so that the public has a guide
by which to track when construction may and may not occur, particularly since
the managing partner for the proponent limited liability company pleaded guilty to
environmental crimes in Pennsylvania. FERC Prefiling accession number
20150616-5189, refiled (referenced/hyperlink) at accession number 20161221-5446.

Compensatory mitigation measures are generally described in the DPOD with no detail
or facts upon which to base comments. These Objecting Parties challenge the
Forest Service’s legal authority to trade public resource assets on our National
Forest by compensatory mitigation and enter such agreements with MVP, and
further object to the DROD on the basis that impacts and effects are discounted
on the bases of purported plans to perform compensatory mitigation for which
there is no legal authority and no information has been provided to the public.

The FERC requested the initiation of formal consultation with the US Fish and Wildlife
Service by letter dated July 10, 2017 due to the following findings:
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We have determined that the Project may affect and is not likely to
adversely affect the Virginia big-eared bat, gray bat, James spinymussel,
clubshell, snuffbox mussel, rusty patched bumble bee, and smooth
coneflower. We have determined that the Project may affect and is likely
to adversely affect the Indiana bat, northern long-eared bat, Roanoke
logperch, running buffalo clover, small whorled pogonia, shale barren rock
cress, and Virginia spiraea.

ember 11, , the Fores
Service and the BLM expressed concern that effects determinations would be made
before consultation. Attachment N, November 11, 2016 meeting notes (“Wildlife
impacts also a concern; formal consultation to be done ‘at future time’; effect
determinations done without FWS consultation; consultation must be done before DEIS
so terms and conditions from Biological Opinion are in the DEIS for everyone to
review.”).

As these objections are being drafted, on the afternoon of Thursday 27 July, 2017, the
proponent filed yet another document related to species consultation. FERC accession
number 20170727-5178. The July 27 filing, includes among other matters, new
information that the route has been adjusted. Id. p 28 of 92. We object to this
process which mocks the law and the public’s right under the law to meaningfully
participate.

A DEIS “must fulfill and satisfy to the fullest extent possible the requirements
established for final statements in section 102(2)(C) of the Act (NEPA)”. When “a draft
statement is so inadequate as to preclude meaningful analysis, the agency shall
prepare and circulate a revised draft of the appropriate portion. The agency shall make
every effort to disclose and discuss at appropriate points in the draft statement all major
points of view on the environmental impacts of the alternatives including the proposed
action." 40 CFR 1502.9(a). Based on the opinion and practice of the Forest Service
and the BLM, not only was the DEIS inadequate, so is the FEIS because it still
lacks information that should have been included and analyzed in the DEIS.

G.  The Proponent's HyAFGIBBICIARAIVAISINSEAIMERIAHOR EAIIS]to Use the
Best Available Science as Required by 36 CFR 219.3, and Reliance on the
Assessment is Invalid Under NEPA and the Planning Rule

which is the inability of the Forest Service to use the analysis to reach conclusions
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about effects).

The Revised Analysis was accompanied by the proponent’s response to the Forest
Service’s comments on the initial assessment. GEREIEGCESSIORNNIMBSN20MI0630®
@888 The proponent’s comments fundamentally challenge the opinion of the Forest
Service of the validity of the initial Analysis of Sedimentation. We argue that the
Revised Analysis is not improved.

The Forest Service is required to use the best available science in its assessment of
amendments to the Forest Plan. 36 CFR § 219.3. The Forest Service never had a
chance of doing so because it adopted the FEIS as its own and issued its DROD before
the proponent submitted the Revised Analysis. In fact, the FEIS and DROD were
drafted and went to print more than one month before FEIS and DROD were published.

IheIEGresHSENiceldesiSioRasIprematiife. Not only should the CEiESHSSNIGEINES
waited to see whether the proponent would properly revise the assessment, the Forest

Service had reasonable notice that if the analysis had been done properly the predictive
Glifcomesivatldiiavelseenldifféreit Both the Forest Service and the proponent are

playing harmful, if not deadly games with our public resources.

We object to each and every application of the Revised Analysis of Sedimentation
for any purpose whatsoever in the DROD and FEIS because it is junk science, and
misrepresents the sedimentation impacts and the effects that sedimentation
would have on aquatic life. The Objecting Parties accompany their objections with
three independent assessments of the proponent’s Revised Analysis of Sedimentation.
Each of the attached assessments support in detail the conclusion that the Revised
Analysis of Sedimentation is fatally flawed. See Attachment Q, Comments on MVP

DRGHESIAEERS terrapredictions.org; see also Attachment R, FEIS and Forest Service

Shortcomings in Assessing Mountain Valley Pipeline Sedimentation Impacts on
and see also accession number - , Notice o
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Objection, Indian Creek Watershed Association, Prepared by Pamela C. Dodds, Ph.D.,
Licensed Professional Geologist.

Forest Service staff raised the same issues as those raised by Adams, Bouldin, and
in a meeting held on May 9, 2017. m
We imagine that the resource staff objects to the as well, especially

H. The Forest Service Falsely Discounts Adverse Impacts by Claiming that
Restoration Will Occur in the Right of Way

We describe above and herein the soil segregation proposal upon which the Forest
Service relies to claim that the soils will be put back the way they were found, and that
this will promote the growth of vegetation to restore the right of way, thereby reducing
visual impacts and erosion and stream sedimentation some unmeasured level below
significance. However, meeting minutes show that MVP has admitted that such
mitigation is not possible on the entire right of way, and in particular on steep slopes.

See Attachment U, December 6, 2016 Meeting Minutes (HlGIBISHESSEHICEREEH
there could be limitations to slope contour and topsoil restoration due to steepness of
SepEERaEReVElGIEgeIEien. Tom C. confirmed the FS wants topsoil segregated

and replaced everywhere where slope steepness does not prevent it. Tom would like to
see MVP analyze and determine the slope gradient at which topsoil would not be
stable.”); see also Attachment V, December 8, 2016 Meeting Minutes (“Tom Bailey (FS)
requested detailed representation and analysis of topsoil segregation and stressed
concerns on limitations to replacing topsoil and slope contour post construction.”).

The Draft POD contains over 1000 pages and was filed after June 23, 2017. The
meeting minutes were not provided until July 10, 2017 It is not possible for the public
to track the multitude of issues. Nevertheless, the Forest Service has discounted
critically adverse impacts to soils, visual impacts, and water resources on grounds that
the soil profile and some type of vegetation will be restored. MVP and the Forest
Service have admitted that this is not possible on steep slopes but the public has not
been informed of the predictions. Rather, the representation to the public is the
opposite.

Even if the data requested on December 6, 2016, is somewhere in the tens of
thousands of pages that have been filed since the DEIS comment period closed in late
December 2016, the conclusion that the mitigation proposed will reduce adverse
impacts to less than significance defies reason and logic. The steepest parts of the
mountain sides are the highest in elevation. If restoration at the top is not possible, then
the rubble and dirt flows downhill, thereby reducing the likelihood that any restoration
below is achievable.
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The steepest parts of the mountainsides also have northwest aspects with limited
sunlight making revegetation an even greater concern, and the time of year restrictions
may result in logging in the fall which will further reduce the efficacy of establishing
vegetation. This is no mitigation plan, it is a blueprint for the failure of restoration
measures and a roadmap to erosion and stream sedimentation.

The Objecting Parties also include herein an objection based on the failure to use sound
science in the Analysis of Sedimentation that the Forest Service required, among other
@ESNRAES One of the continuing criticisms of the analysis that remains despite revisions
is that the analysis fails to capture high intensity episodic events and localized
COnditionsS SEEAISCRMERINARHNICN20NAVESHRGIVIRNIESD e know that localized

storms are becoming more intense and the restoration plan fails to consider the
probability that one storm alone could entirely undermine any mitigation offset, and that
probability is more likely than not to occur.

So just how is the Forest Service able to quantify irrational mitigation proposals against
the significant adverse impacts that will occur?

Mitigation failures on the/Rover gas pipeline that recently occurred in both{Ohio and
West Virginia are documented on the FERC docket: The Rover failures that are
relevant here are documented in the enforcement action imposed by the West Virginia
DEP. See FERC accession number 20170728-5187. The West Virginia enforcement
document contains extensive photographic documentation of both the misuse and
failure of the same sediment control tools proposed for use by the proponent. The
photographs start on page 10 of 82 of FERC accession number 20170728-5187. The
West Virginia site is not a steep slope, and it is apparent even to a lay person that the
mitigation measures were not effective. The mitigation measures that were used on the
Rover pipeline are the same measures that are proposed for the MVP where the slopes
are much steeper and the soils are highly erodible.

Construction of the Rover pipeline has been so catastrophic that members of Congress
just requested FERC to expand its investigation of the failures and asked very pointed
questions about FERC’s role. FERC accession number 20170731-5069. Specifically,
the members asked FERC to answer the following questions:

1) What policies, procedures, and regulations serve to ensure and
verify that FERC's assessments of natural gas pipeline certificate
applications are based on complete and accurate information?

2) How many applications for certificates of "public convenience and
necessity" did FERC receive during 2000 - 2017, and how many of those
applications did FERC deny?

3) What FERC procedures or regulations govern or monitor regional
distribution of natural gas pipeline certificate approvals? How do these or
other FERC policies or regulations account for the number of existing
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pipelines in a given region during FERC's consideration of applications for
new natural gas pipeline construction?

Id, p 3. At least in regard to the information on which FERC bases mitigation
offsets to discount significant adverse impacts, the answer to question number 1
is “none”. See Attachment C, March 9, 2017 Meeting Minutes (“Tim inquired if a
proponent’s proposed mitigation impacts would be analyzed in the environmental
impact statement (EIS). Kevin said a high-level summary of the proposed
mitigation would be included but the impacts would not be fully analyzed.”)

We object to the adoption of the FEIS because the FEIS concludes that adverse
impacts will be reduced to less than significance even though the proponent and
the Forest Service have admitted that the purported mitigation restoration is not
possible at critical locations along the route. In addition, the analysis fails to
guantify or identify where the restoration is and is not possible, which is required
to effectively weight the contribution of proposed mitigation against the
significance of the impacts. The conclusion that significant adverse soil, visual,
and erosion and stream sedimentation impacts will be mitigated with these
proposed measures is a fiction where the proponent admits that the slopes are
too steep to achieve restoration. These are also grounds for objecting to the
waiver of Forest Wide Standards in the Forest Plan and the substitution of those
standards with mitigation measures that the proponent and the Forest Service
admit cannot be successful.

. The Forest Service Failed to Consider Cultural Attachment as a Significant
Issue Under NEPA, and Failed to Complete an Assessment of Cultural
Attachment Under the Planning Rule that the Forest Service Itself Initiated

The Forest Service set NEPA precedent on the issue of Cultural Attachment on the
Jefferson National Forest when it denied a special use permit for a high voltage power
line across the National Forest. Due to the precedent of Cultural Attachment as a
significant issue, the Forest Service initiated a professional third-party assessment, but
the Forest Service never followed through with the consultant’'s recommendations to
perform a thorough effects analysis.

NEPA Precedent: Over twenty years ago, the Forest Service established Cultural
Attachment as significant issue under NEPA as it made its decision about whether to
allow an APCO 765KV line to cross the Jefferson National Forest on Peters Mountain.
In 1995, the JNF commissioned James Kent and Associates to perform the professional
assessment of Cultural Attachment (Cultural Attachment: Assessment of Impacts to
Living) that was incorporated into both the DEIS (1996) and in the ROD (2002). Cultural
Attachment was cited as one of the reasons that the JNF chose the No Action
Alternative. The bases for rejecting the route that caused adverse impacts to Cultural
Attachment is that the consultant concluded and the Forest Supervisor agreed that the
significant impacts to Cultural Attachment could not be mitigated.
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During the pre-filing and filing periods for the Mountain Valley Pipeline, the FERC and
the JNF received a multitude of comments from individuals and organizations citing this
NEPA precedent and emphasizing the importance of considering cultural attachment in
prohibiting the pipeline crossing Peters Mountain (for example, Accession nos.
20151023-5124, 20160505-5090, 20160630-5121, 20161205-5227, 20161220-5035,
20161221-5346, 20161222-5551, 20161223-5157, 20150806-5144, 20151125-5117,
20150804-5026, 20160524-0028,20150616-0137, 20150608-0139, 20150306-0028,
20150130-0028, 20150827-0041, 20161216-0008, 20161121-0301, 20151013-5158,
20151013-5206, 20151013-5207, 20150807-5034, 20150616-5243, 20150616-5278,
20150616-5279). Many of these filings include landowner comments about their deep
spiritual attachment to Peters Mountain, and their strong cultural identification with its
physical and historical presence.

The Forest Service Required the Conduct of a Professional Assessment: On
August 11, 2015, at the request of the Forest Service, the FERC directed MVP to
“Include a detailed discussion of ‘cultural attachment’ along the proposed pipeline route
crossing the Jefferson National Forest. The study of cultural attachment should be
conducted by a qualified professional cultural anthropologist.” (Accession No.
20150811-3043, page 21). Mountain Valley hired a professional cultural anthropological
consulting firm Applied Cultural Ecology (ACE.) (FEIS, 4-472) which produced the
report, “The Mountain Valley Pipeline Jefferson National Forest Segment Cultural
Attachment Report” (Accession No. 20160127-5356, 1-27-16). In their report, “ACE
indicated that the people who reside in the Peters Mountain area have a cultural
attachment to the land that is unique to this portion of Appalachia” (FEIS, Page 4-474).

The FEIS affirms the consideration of Peters Mountain as a rural historic landscape:
“Furthermore, the NPS has indicated that historic rural landscapes may qualify for
nomination to the NRHP (McClelland et al., 1999). Likewise, traditional cultural places
can also be nominated to the NRHP (Parker and King, 1998). In the opinion of ACE,
Peters Mountain could be considered a rural historic cultural landscape (Bengston and
Austin, 2016). We agree.” (FEIS, 4-474) (emphasis added).

No explanation by the JNF of why a professional effects analysis assessment was
not performed: The FEIS acknowledges requests for an effects analysis to determine
the effect of the pipeline on cultural attachment to Peters Mountain. “A letter to the
FERC and FS dated May 4, 2016, from the Border Conservancy, Save Monroe,
Preserve Craig, and Preserve Giles presented their comments on the ACE report. The
groups requested that the FERC and FS have a cultural anthropologist conduct an
effects analysis.” FERC Accession number 20160505-5090. No analysis of the effects
of the pipeline on cultural attachment was performed.

NEPA requires an analysis of adverse effects on properties listed or eligible for listing
on the National Register of Historic Places. Despite the evidence presented by ACE and
acknowledged by the FEIS that Peters Mountain might be eligible for nomination as an
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historic rural landscape, no analysis was conducted on the adverse effects of the MVP
project on those elements that help define and protect its eligibility.

Cultural Attachment is a significant issue that is glaringly absent from the DROD:
In spite of the attention paid during the past two decades to the Cultural Attachment to
Peters Mountain, including the JNF’s most recent commission of the ACE study, the
DROD does not include any discussion of Cultural Attachment, nor does it present a
justification of its exclusion. We object to the failure of the Forest Service to
address Cultural Attachment as a significant issue under NEPA.

The Forest Service is required to provide, sustain, and account for spiritual values. 36
CFR § 219.1(c). The Forest Service initiated an assessment of the issue under the
Planning Rule. “Plan amendment assessments. Where the responsible official
determines that a new assessment is needed to inform an amendment, the responsible
official has the discretion to determine the scope, scale, process, and content for the
assessment depending on the topic or topics to be addressed.” 36 CFR 219.6 (c).

An assessment is not required to amend a plan (FSH 1909.12, Ch. 20,
sec. 21.2.[)] Other documentation, such as a monitoring evaluation report
or other source of new information indicating changed conditions in the
plan area, may suffice to determine the need for an amendment.
However, the Responsible Official may determine that an assessment is
useful, to identify relevant available information and evaluate conditions
and trends of social, cultural, economic, and ecological systems relevant
to the issues that indicate an amendment may be needed. The breadth,
scale and complexity of the issues would typically determine the breadth,
scale, and complexity of the assessment.

FSH 1909.12 - LAND MANAGEMENT PLANNING HANDBOOK, CHAPTER 10 —
ASSESSMENTS, Page 70 of 70. In this case, although not required, the Forest Service
initiated an assessment and then abandoned the assessment without grounds or
explanation. We object to the abandonment by the Forest Service of the
assessment of a cultural and spiritual issue without explanation or cause.

The Objecting Parties adopt by reference the arguments made in comments to the
DEIS in the accession numbers noted above, and in particular 20161223-5062, pp 18-
19. The analysis in the FEIS is little improved from the DEIS. The Forest Service is
required to use the best available science in amending the Forest Plan. In the case of
Cultural Attachment, the Forest Service has instead adopted the unprofessional
treatment of the issue by FERC which not only disregards the Forest Service precedent,
it belittles both the precedent-setting decision maker and those who are culturally
attached. We object to the failure to use the best available science in the
treatment of Cultural Attachment in the DEIS and the FEIS.
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The Objecting Parties also adopt by reference the Notice of Objections submitted
by Richard Ettelson, Waiteville, West Virginia which Notice is dated July 7, 2017,
and assert the objections as our own.

J. The Forest Service Violated NEPA by Failing to Evaluate Reasonable
Alternatives With the Use of the Energy Project Siting Tool and By
Adopting a Flawed Analysis of Alternative Hybrid 1A, and Violated the
Regulation Requiring the Use of Best Available Science.

Alternatives analysis is the heart of the NEPA process. FERC cannot usurp the Forest
Service’s independent NEPA duties. “The EIS shall document the examination of
reasonable alternatives to the proposed action. An alternative should meet the purpose
and need and address one or more significant issues related to the proposed action.”
36 CFR § 220.5 (e).

NEPA directs that: “Federal agencies shall to the fullest extent possible: ... (e)
Use the NEPA process to identify and assess the reasonable alternatives to
proposed actions that will avoid or minimize adverse effects of these actions ...”
40 CFR §1500.2. The phrase “to the fullest extent possible’ in section 102
means that each agency of the federal government shall comply with that section
unless existing law applicable to the agency’s operations expressly prohibits or
makes compliance impossible.” 40 CFR §1500.6.

Supervisor Timm is charged with establishing the scope of analysis, the actions, and the
alternatives under Forest Service regulations. “For each Forest Service proposal, the
responsible official shall coordinate and integrate NEPA review and relevant
environmental documents with agency decision-making as follows: 1. Establish the
scope of the environmental analysis, including the scope of the actions, alternatives,
and effects (40 CFR 1508.25).”

The FERC docket contains an extensive analysis of the Alternative Hybrid 1A submitted
by the Greater Newport Rural Historic District Committee (“Committee”). FERC
Accession number 20170510-5023. Both the Committee’s analysis and analysis in the
FEIS are inadequate because not all of the information about impacts was, or even has
been identified and analyzed. Nor does the analysis in the FEIS expressly address the
extraordinary features on the National Forest that would be avoided by Hybrid 1A. The
tabular, numeric comparison misses the mark.

In regard to new information, cultural heritage surveys have identified a significant
cultural resource site on the National Forest that is so significant that it may be National
Register of Historic Places (NRHP) eligible. Attachment T, May 18, 2017 Meeting
Minutes. The FEIS is premature and there are two additional Historic Districts
impacted. So, in addition to the 7 Historic Districts, there is now a cultural heritage site
of significance on the National Forest that would be avoided by Hybrid 1A. The
Committee highlighted the advantages as follows, which necessarily could not have
included the newly revealed site on the National Forest:
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The Hybrid 1A is environmentally preferable, and 17 of these are
significant, they are:

¢ 52 miles more collocation, paralleling existing rights of way (ROW)
¢ 45 fewer residences within 50 feet of the construction work area,

¢ 4 fewer High Consequence Areas in the Pipeline Impact Radius

¢ Avoids new greenfield crossings of the ANST

¢ Avoids new greenfield crossings of the Jefferson National Forest

e 2.5 miles less impacts on a USFS Roadless Area

¢ Avoids fragmentation of three USFS inventoried Unfragmented forest
blocks

¢ 4.8 acres less effects on USFS designated old growth forest

¢ Avoidance of 8 state designated conservation sites,

e 7 fewer historic districts crossed

¢ 16 miles less historic districts

¢ Avoids impacts on habitat for three TES (Northern long-eared bat,

James River siinimussel, Roanoke Ioiierchi
[ ]

¢ 68 fewer wells and springs within 150 feet of the construction ROW
¢ 84 miles less shallow bedrock crossed

¢ 9 miles less karst crossed

¢ 130 fewer karst features within 50 feet of the construction ROW

FERC Accession number 20170510-5023, p 19. The Committee met with the Forest
Service and made the Forest Service aware of the filing of the analysis. Hybrid 1A
avoids all of the significant adverse impact issues on the National Forest, and beyond,
which impacts have required continuing analysis and distasteful negotiation with the
proponent. Hybrid 1A avoids Wilderness impacts, impacts to the entrance of the
Cascades Recreation Area, impacts to the James and Roanoke River basins entirely
and the protected species that are supported in those aquatic systems. Hybrid 1A
avoids the Inventoried Roadless Area and the fire management threat to the
communities adjacent to the Roadless Area. Hybrid 1A negates the need for extensive
and perpetual -- that means forever -- Law Enforcement support to thwart illegal use of
the right of way. The list goes on and the Forest Service never analyzed the
advantages to public resources, including newly discovered significant impacts of an
alternative that has significant environmental and cultural advantages. We object to
the Forest Service’s complete silence on Hybrid 1A and the Forest Service must
supplement the analysis in a proper manner so that the public may be informed
of the significant advantages to public resources by the Hybrid 1A alternative.

Hybrid 1A also made the cut as an advantageous route using a government sponsored
energy project siting tool. The Wilderness Society (TWS) filed comments about the tool
which has been ignored and avoided. The proposed routing of MVP fails to take
reasonable steps, including use of the best available science, to avoid conservation and
environmental impacts. The failure to use the science based tools and the best
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W& that would avoid unnecessary environmental
impacts violates the Planning Rule.

[WS identified the existence o ools to determine location and routing for energy
nfrastructure and development that seek to minimize environmental impacts and
onflicts. The comments discussed the need for such tools to minimize adverse
environmental impacts and the fact that minimizing environmental and conservation
mpacts is in the public interest. The comments also pointed out the existence of best
qvailable science tools specifically designed for this purpose. The Energy Zone
Mapping Tool developed by Argonne Labs under contract with the Department of

nergy is a based tool specifically designed for this purpose. TWS comments
(Accession No.: 20161223-5062 in Docket(s) No.: CP16-10-000, et al.) submitted Dec.
22, 2016 gave details about the *and how it or similar

science based tools -- many of which were developed in consultation or collaboration

with the very agencies undertaking this NEPA review -- could have been used to avoid
and minimize environmental impacts.

Jefferson National Forest Management Plan were developed using best available
science to assure that resources of the Jefferson National Forest must be utilized in a
combination that best meets the needs of the American people while sustaining
productivity and without impairment of productivity. § 219.3 requires “The responsible
official shall use the best available scientific information to inform the planning process
required by this subpart for assessment; developing, amending, or revising a plan; and
monitoring.”

The FERC FEIS and the USFS DROD fail to address how the proposed routing for MVP
addresses requirements for best available science. Indeed, a careful reading of the
FEIS and ROD make it clear that the primary routing considerations and criteria were to
serve MVP interests and not to assure that resources of the Jefferson National Forest
were utilized in a combination that best meets the needs of the American people while
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sustaining productivity and without impairment of productivity. There is no evidence

presented in the or DROD that any routing considerations were made to minimize
environmental or conservation impacts. Although various routing changes were made
throughout the MVP NEPA process some of which were made to avoid speci
environmental impacts, there was never an ience based analysis to design the route

0 minimize environmental impacts or conflicts. Making specific route changes from an
initially proposed route that does not utilize the best available science is very different
than designing a route that is specifically designed to minimize environmental impacts
and risk. As pointed out in prior TWS comments (Accession No. and
20170622-5201), such “best available scientific information” is readily available. We
object to the complete failure of the Forest Service to use not only the best

K. The DROD and FEIS Do Not Adequately Analyze the Scope of Use of
Herbicides Across the Entire Pipeline Corridor on the National Forest, in
Violation of NEPA

The scant presentation of information about herbicide use does not include a cumulative
effects analysis or an alternatives analysis. Forest Service staff acknowledged the need
to perform additional NEPA analysis in a November 18, 2016 meeting, the notes for
which are included as Attachment X (“The FS may require herbicide use to control
invasive species along the right of way. Herbicide use on FS lands requires additional
NEPA action.”). We object to the skinny NEPA approach to assessing the use of
herbicides in highly erodible terrain, karst geology and in the vicinity of both
terrestrial and aquatic communities that support TES.

L. The Forest Service Has Denied Public Access to the Plan Amendment
Record in its Form to Date, in Violation of 36 CFR § 219.14(b)

gency staff are
responsible for forwarding documents to the contractor for inclusion in the administrative
record. Counsel learned that the contractor has a contract with the project proponent
and not the Forest Service to maintain the plan amendment record. A copy of the
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contract was requested on July 10, 2017, and to date the contract has not been
provided to counsel. We object to the proponent being in control of the plan
amendment record by contract with a third-party contractor, and to which
contract the public is denied access.

Counsel also was provided with a table that described meeting records for which the
contractor had summarized the discussion and outcomes of certain meetings.
Attachment Z. It is notable that on the list in Attachment Z there are two meeting minute
records that are not labeled as privileged records, but that are not yet in the record
because MVP has not released them from the editing process; the meetings were about
the Appalachian National Scenic Trail. See Attachment Z, Entries for March 14, 2017
and April 11, 2017, p 2. Itis improper for the project proponent to have control
over the release of agency records and the withholding of the records based on
the proponent’s feelings about the records violates the planning rule.

The meeting minutes also show a progression of increased authority being assigned to
the third-party contractor while on MVP’s payroll. Attachment G, December 7, 2016
Meeting Minutes (Grace updated Galileo will be writing a contract modification to
include efforts to help identify commenters who have standing for the FS’s regulatory
objection process and to help the FS and BLM respond to comments identified by
Cardno as relevant to respective agencies.). On December 8, 2016, it had been
decided that the third-party contractor hired by MVP would be “coordinating with Cardno
and the FS to come up with a strategy to track comments and to streamline response to
objections (if received) during the FS 218 and 219 objection processes.” Attachment V,
December 8, 2016 Meeting Minutes. We object to a contractor paid by MVP
performing the duty of identifying commenters with standing for this process and
assisting in streamlining the response to objections process. Furthermore, the
planned practice suggests that the Forest Service has no intent of granting any
requests to meet for the purpose of resolving objections to which we object.

By January 11, 2017, the proponent’s contractor was tasked with responding to
the comments on the DEIS, and again the contract was expanded, to which we
lodge a continuing objection. Attachment AA, January 11, 2017 Meeting Minutes
(“Grace clarified Galileo is working with the FERC’s contractor Cardno to help FS to
review and respond to comments received on the DEIS. Galileo is also tasked with
using a keyword search to make sure all FS-relevant comments are identified and
addressed.”) By June 2017, the contractor was performing technical edits on the Draft
Plan of Development.

The only records that were made available to counsel on July 10 were provided on a
CD. Counsel was told that the information provided on the disk was not up to date; the
disk contained only select documents from the Plan Amendment record. Many of the
documents were obsolete versions of documents that had been filed on the FERC
docket that have been revised or updated, or working drafts of such documents. The
record contained meeting minutes that indicate that there must be additional records.
There were very few electronic mail messages included in the documents, some of
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which indicated that the person who received the message had replied to the message
but the reply was omitted from the documents. There were very few internal
assessment documents. There were no check sheets that had been described to
counsel as a tool that the Special Project Manager had used to direct the resource staff
on its tasks. Very little of what the agency knows to be record-documents and of the
type that the contractor describes in the form of record-development guidance is
currently being maintained in the official plan amendment record even though the
documents exist.

The meeting minutes describe a great deal of on-going activity, meetings, and
communications that are not otherwise documented in the record. There are references
to the development of various memoranda of understanding between and among the
proponent and the agencies. None of the MOU'’s are in the record, including an MOU in
regard to mitigation authority. Attachment BB, March 17, 2017. We object to the
denial of access to the plan amendment record during the written objection
period. Not only is the plan amendment not currently available, when counsel asked
whether electronic mail messages would be available before the end of the written
objection period, Forest Service staff responded, “l doubt it.” The staff member then
stated that the contract with the third-party contractor stipulates the completion of the
record by two weeks after the final decision is made. Regardless of the age of any plan
amendment documents, even if they are three years old, the plan amendment record
will not be available until after the decision is made. The Forest Service is interpreting
the contract between the third-party contractor and the project proponent as releasing
the Forest Service’s regulatory obligations to make the plan amendment record
available to the public, which it cannot do.

As a result of access to the plan amendment record being denied, counsel for the
Objecting Parties then requested certain documents by FOIA. The request was met
with the response of whether counsel was willing to pay the fees for responding to the
request for documents that should have been available in the plan amendment record
upon visiting the office on July 10, 2017. Requiring fees for records in this process
violates NEPA and Forest Service directives. "2. It is Forest Service policy to: . . . c.
Make documents available to the public free of charge to the extent practicable (40 CFR
1506.6(f)).” Forest Service Manual, Section 1950.3, citing NEPA regulations. We
object not only to the denial of access to the plan amendment record during the
written objection period, we object to the imposition of fees for obtaining the
records.

We further object to the relationship formed by the payment of litigation support
fees to the federal government by the proponent of the pipeline. See Attachment
CC, Meeting notes, November 30, 2016 (also indicating that a Power Point presentation
accompanied the meeting notes which presentation is not included in the plan
amendment records provided to counsel on CD on July 10, 2017). The fact that the
project proponent is paying the government’s litigation support costs signals that the
government will make any decision for which the proponent will pay the costs. If the
Objecting Parties had known that offering to pay the government’s litigation costs would
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make a difference in the outcome of the decision, perhaps we would have offered the
same. We object to being denied the same quid pro quo. We also object to the
implication from this business deal that as early as November 30, 2016, the
decision was already made to amend the Forest Plan and concur with the grant of
the special use permit.

achmen , April 21, . Thereis so
much wrong about the statements captured in these minutes that there are no
words. We object to everything that the statements in this meeting represent, it
all violates NEPA and the planning rule. Furthermore, we object to the BLM
acting in the place of the Forest Service on matters that are related to the plan
amendment process where records of those activities are not included in the
Forest Plan amendment record because the Forest Service did not perform the
activities, and therefore it may not be considered a Forest Service record.

M. The Environmental Analysis Documents Fail to Disclose Law Enforcement
Impacts in Violation of NEPA.

In the comment process, the Objecting Parties raised the matter of costs and burdens of
increased law enforcement if the pipeline is authorized to be constructed. The Forest
Service has admitted the same, and yet the information has not been disclosed in the
analysis. See Attachment EE, December 12, 2016 Meeting Minutes (“FS expressed
concerns about public exploitation of ROW to access the forest from sites not approved
for public access, if pipeline projects are approved and constructed. This could result in
damage to existing cultural, heritage, and archaeological sites; poaching; encroachment
on wilderness areas; and unauthorized access via off-road vehicles. Mike emphasized
concern about potential for archaeological sites to be raided stating significant
monitoring would be needed. Mike also expressed concern for unapproved access to
important sites during surveying or project implementation. Mike stated he is extremely
concerned with the forest service Heritage team absorbing monitoring and ARPA
related costs for this project long after potential project implementation. Cost recovery
for long term heritage monitoring, site stabilization, etc. Katie noted that there will be
long term effects from the potential pipeline construction long after it is completed.
Increased levels of illegal activities will occur on pipeline route right-of-way requiring
increased patrolling-monitoring by law enforcement (LEI) and increase the potential for
other LEI costs that have occurred in similar environs (l.E. dumping of
methamphetamine chemicals and lab equipment requiring clean up, illegal atv use
requiring repair, poaching, etc.) These activities will increase costs for LEI not covered
by forest budgets. . . . The Forest Service noted that any closure orders will require
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additional NEPA documentation and analysis before they could be approved. The
NEPA procedures for closure orders will be outlined in MVP’s Plan of Development and
the ACP COM Plan. Miriam stated the BLM will make sure FS law enforcement
stipulations are in the ROW grant written by BLM. Katie stressed the FS is not
equipped to handle protests and/or emergencies on its own. Allocation of law
enforcement responsibilities, including cost recovery, in the short and long terms needs
further discussion. James expressed a need for the proponent to identify needed safety
measures for dangerous areas along the ROW if the pipeline if constructed. This
includes road closures, extra enforcement, and proper regulations. James also noted
the proponent needs to outline a plan to coordinate with agencies to make sure
proponent employees/contractors know relevant regulations and restrictions during and
after construction, if approved.”) We object to the failure to assess and disclose law
enforcement impacts to the public during the NEPA process which are significant
adverse impacts for which no mitigation is analyzed or proposed.

N. The Forest Service Failed to Recognize the Introduction of Nonnative
Invasive Plant Species(NIPS) Species as a Significant Issue, Failed to
Address the Best Available Science, and Disregarded Comments About
these Threats in Violation of NEPA and the Plan Regulations

The substance of our objection on this issue are included in Attachment FF.

0. The DROD Does Not Comply with All Requirements for Forest Plan
Amendment

We object to Supervisor Timm’s conclusion that the substantive provisions
within 36 CFR 88219.8 through 219.11 are not implicated by the Forest Plan
amendments to the Jefferson National Forest Plan. The Forest Service never
provided a comment period on the implication of these regulations to the proposed
Forest Plan amendments. The first time the Forest Service even mentioned the
planning regulations was in the June 5, 2017 Federal Register notice for which the
public was not given an opportunity to comment. The proposed amendments to the
Forest Plan undermine the achievement of the Goals, Objectives and Direction in
the Forest Plan and we object to the omission of any assessment of these
impacts. The plan amendment record includes one document, attributed to the
proponent that conforms with and supports the objections made by the Objecting
Parties. See Attachment GG, Plan Amendments to the Jefferson National Forest LRMP
Associated with the Mountain Vally [sic] Pipeline, December 2015. On page F2-7, the
proponent states: “Option 2: develop a separate amendment for each inconsistency.
Effects on Goals and Objectives: Discuss how the proposed amendment(s) would
affect meeting Forest Plan Goals and Objectives for each resource affected.” Id.
(emphasis added). We argue that complying with the Planning Rule is not an “option”
and note that the issue was identified as early as December 2015.
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The Objecting Parties incorporate by reference, as objections, the comments at
FERC accession numbers 20170622-5107 and 20161222-5512, pp 5, 9, 11-13.
Furthermore, the unsupported conclusion that the regulations are not implicated is
based on “mitigation” for which there is no evidence that any mitigation can be effective
in the extraordinarily steep terrain with geologic hazards, and fragile soil and water
systems. The failure to show that mitigation is effective violates the National
Environmental Policy Act and we object.

We fundamentally challenge the authority of the Forest Service to waive
protective riparian standards that are required to be included in forest plans, and
the regulatory requirements certainly are implicated by the proposed action. The
plan amendment waivers implicate 88 219.8, 219.9, 219.10, 219.11, and 219.12, and
we object to the contrary conclusion in the DROD.

First, it is patently absurd to replace measurable standards with mitigation measures for
which there is no evidence of their efficacy (in violation of NEPA), and for which the
analysis of the use of the measures fails to conform to the use of best available science
as argued throughout these objections. We object to the failure of the Forest
Service to use best available science in the blind acceptance of unproven
mitigation measures and in the determination that the planning regulations are
not implicated in this action. The waiver of the standards undermines the Direction,
Goals and Obijectives in the Forest Plan, and no assessment has been performed. And
as argued herein, the FEIS, the DPOD, and the Revised Hydrologic Analysis of
Sedimentation do not support the DROD, and instead are representative of the worst
environmental impact statements, and abused available science.

As recently as April 2017, the Cooperating Agencies met to discuss which Forest-Wide
and Management Standards are still violated by the MVP project and which plan
amendments are still necessary to the MVP Project. Most notable from the meeting is
the statement by the Forest Planner on the Jefferson National Forest: “Karen
[Overcash] reiterated that the Proposed Amendments for the Proposed MVP projects
were based on scant information in the Draft Environmental Impact Statements (EIS).
She updated the Proposed Amendments need to follow the updated 2012 planning
rule.” Attachment HH, Cooperating Agency Conference Call Notes, April 6, 2017.
Despite the fact that the Forest Plan amendment decision was being based on scant
information, the same meeting minutes further disclose that “the FS deadline for final
plan amendments to include in the Final EIS are due April 21st”, which deadline was a
mere two weeks after the date of the meeting.

In regard to the waiver of the Old Growth standard, the Forest Service has intentionally
misquoted the regulation in order to force the waiver. The complete statement of the
regulation is:

Except as provided in paragraph (d) of this section, the plan may include
plan components to allow for timber harvest for purposes other than
timber production throughout the plan area, or portions of the plan area,
as a tool to assist in achieving or maintaining one or more applicable
desired conditions or objectives of the plan in order to protect other
multiple-use values, and for salvage, sanitation, or public health or safety.
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36 CFR 219.11 (c) (emphasis added to the words that the Forest Service omitted in the
DROD.). This is what we have been arguing. The desired conditions and objectives
expressed in the plan must be strived to be achieved and maintained, and in the case of
the old growth standard, the timber harvest must support the objectives of the plan itself
not the objectives of the project which is what the Forest Service attempts to imply with
its tricky omission of three critical words from its quotation of the regulation. Ignoring
those words means that the Forest Service did not perform the required assessment,
and rather is authorizing an activity that will violate the plan without the required
analysis and amendment to the desired conditions, goals and objectives. The
objecting parties set forth the legal framework for the objections to the plan
amendments in the June 22, 2017 letter cited above, and we assert the June 22,
2017 as objections as supported by the comments made on the DEIS. FERC
accession numbers 20170622-5107 and 20161222-5512, pp 5, 9, 11-13.

Page 12 of the DROD suggests that the MVP also would violate other Standards in the
Forest Plan -- but for certain route variations -- and then promises to mitigate. The
DROD improperly omits the analyses for such assertions because it fails to offer the
public an opportunity to comment on the assertions, fails to inform the public of these
potential violations of the plan if mitigations are not successful, and fails to provide
contingencies if the mitigations are not successful. Examples of these are the Forest
Wide Standards for the conservation of the listed endangered Indiana Bat, and FW-75:
“In order to maintain future restoration opportunities, do not cut live Carolina hemlock.
Exceptions may be made to provide for public safety, protection of private resources,
insect and disease control, or research.” We object to the above described
omissions, and we also object to the omission of assessment of the implication
of the following Forest Plan Standards, and the related Direction, Goals, and
Objectives in the Forest Plan as well as the Standards cited in the June 22, 2017
letter:

FW-2: Locate all facilities (e.g. trails, trail shelters, restrooms, designated campsites,
etc.) in a manner that minimizes the possibility of contamination of water sources.
Educate users on “leave no trace” camping practices, including sanitation practices that
minimize the potential for contamination of water sources.

FW-3: Prior to authorizing or re-authorizing new or existing diversions of water from
streams or lakes, determine the instream flow or lake level needs sufficient to protect
stream processes, aquatic and riparian habitats and communities, and recreation and
aesthetic values.

FW-4: Water is not diverted from streams (perennial or intermittent) or lakes when an
instream flow needs or water level assessment indicates the diversion would adversely
affect protection of stream processes, aquatic and riparian habitats and communities, or
recreation and aesthetic values.
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FW-6: Locate and design management activities to avoid, minimize, or mitigate
potential erosion.

FW-14: Up to 50% of the basal area may be removed down to a minimum basal area of
50 square feet per acre. Removal of additional basal area is allowed on a case-by-case
basis when needed to benefit riparian-dependent resources.

FW-17: The removal of large woody debris is allowed if it poses a risk to water quality,
degrades habitat for aquatic or riparian wildlife species, impedes water recreation (e.g.
rafting), or when it poses a threat to private property or Forest Service infrastructure
(e.g. bridges). The need for removal is determined on a case-by-case basis.

FW-20: When crossing channeled ephemeral streams, culverts, temporary bridges,
hardened fords, or corduroy are used where needed to protect channel or bank stability.

FW-21: Construction of crossings is completed on all channeled ephemerals as soon as
possible after work has started on the crossing. Permanent and temporary roads on
either side of crossings within the channeled ephemeral zone are graveled.

FW-33: Potential black bear den trees will be retained during all vegetation
management treatments. Potential den trees are those that are greater than 20”
diameter breast height. Potential den trees also include those that are hollow with
broken tops or those with limbs greater than 12 inches diameter broken near the bole of
the tree.

FW-35: Control non-native invasive species where they are causing negative effects to
threatened, endangered, or sensitive species. Do not intentionally introduce non-native
species that are known or suspected of causing negative effects to federally listed
threatened and endangered species in or near sites supporting these species.

FW-41: Known occurrences of Virginia spirea, small-whorled pogonia, northeastern
bulrush, and Virginia round-leaf birch are allocated to Management Prescriptions 4D or
9F to ensure protection and maintenance of their current populations and surrounding
habitat conditions.

FW-214: Locate and design facilities and management activities to avoid, minimize, or
mitigate negative effects on geologic resources with identified values (scientific, scenic,
paleontologic, ecological, recreational, drinking water, etc.).

FW-46: In order to promote potential summer roost trees and maternity sites for the
Indiana bat throughout the Forest, planned silvicultural practices in hardwood-
dominated forest types will leave all shagbark hickory trees greater than 6 inches
d.b.h.3 and larger, except when they pose a safety hazard. In addition:

. Clearcut openings 10 to 25 acres in size will also retain a minimum average of 6
snags or cavity trees per acre, 9 inches d.b.h. or larger, scattered or clumped.
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. Group selection openings and clearcuts less than 10 acres in size have no
provision for retention of a minimum number of snags, cavity trees, or residual basal
area due the small opening size and safety concerns.

All other harvesting methods (and clearcut openings 26-40 acres in size) will retain a
minimum residual 15 square feet of basal area per acre (including 6 snags or cavity
trees) scattered or clumped. Residual trees are greater than 6 inches d.b.h. with priority
given to the largest available trees, which exhibit characteristics favored as roost trees
by Indiana bats.

FW-76: During silvicultural treatments, retain all live butternut with more than 50% live
branches. Record the approximate location of these trees and notify the Forest
Silviculturist.

Wilderness - The Forest Service has not provided any assessment for the implications
of the above listed Forest Plan standards and the direction, objectives and goals with
which these are associated, all in violation of the Planning Rule.

The failure of the Forest Service to assess the impacts to the Peters Mountain
Wilderness and the Brush Mountain Wilderness areas violates the Planning Rule. The
corridor is not physically located within the Wilderness areas but will be adjacent to the
Wilderness Areas forever. There is no evidence in the Forest Service records for the
proposed Plan Amendments that an assessment was performed. The FERC record
contains numerous comments about the spiritual value of Wilderness, and in particular
the spiritual connection of Peters Mountain. The pipeline would destroy Mystery Ridge
on Peters Mountain and the name suggests the spiritual qualities that are felt in the
areas. The Forest Service has failed to assess impacts to the spiritual and
cultural qualities of the Peters Mountain Wilderness, in violation of the Planning
Rule, and we object.

The Objecting Parties filed comments on the DEIS that have not been addressed and
which support and serve as grounds for our objections. FERC accession numbers
20161222-5512, p 15 and 20161223-5062, pp 10-12.

The willingness of the Forest Service to sabotage the Planning Rule and the
Forest Plan for the benefit of a limited liability company is alarming and
disturbing. If waiving the Forest Plan standards for the MVP does not implicate the
Planning Rule, no project ever will. And the question remains whether any other future
proposed project on the Jefferson National Forest -- even a timber sale -- will ever be
required to comply with what was a pretty good Forest Plan that established a blueprint
for water resource restoration and protection.

P. Failure to Monitor in Violation of Planning Rules

As of July 28, 2017, the record does not include any proposed monitoring requirements
for the purpose of monitoring impacts caused by the waivers from the Forest Plan
standards on the attainment of plan direction, goals, and objectives. 36 CFR § 219.12.
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There are loose references to monitoring the implementation of certain conditions but
nothing specific and nothing enforceable, and no means to relate impacts to the waived
standard or any other component of the plan. The monitoring that is mentioned in the
POD is intended to be compliance monitoring and not monitoring related to the effects
of the pipeline development on implementation of the Forest Plan. Furthermore, there
is no analysis to defend the absence of such Forest Plan implementation impact and
assessment monitoring requirements. We object to the failure to establish and/or
revise the monitoring program in the Forest Plan.

Q. The Forest Service Has Not Stated Whether All Practicable Means to Avoid
or Minimize Harm Have Been Adopted and If Not, Why Not, and Has Not
Established a Compliance Monitoring and Enforcement Program for the
MVP, All in Violation of NEPA

NEPA requires the Forest Service to “State whether all practicable means to avoid or
minimize environmental harm from the alternative selected have been adopted, and if
not, why they were not. A monitoring and enforcement program shall be adopted and
summarized where applicable for any mitigation.” 40 CFR § 1505.2 (c). The DROD
does not contain such a statement.

The following indecipherable statement is in the DROD: “Measures to avoid or
minimize environmental harm that are incorporated in this decision include forest-wide
standards and guidelines, which at a minimum, meet all requirements of applicable
laws, regulations, State standards, and additional standards and guidelines for the
affected NFS lands.” This DROD proposes to waive forest-wide standards and
substitutes mitigation measures that cannot be measured. The Objecting Parties object
to this conclusory statement because it makes no sense.

Furthermore, the Forest Service has not established, or even proposed for public
comment, a compliance monitoring and enforcement program for the construction and
operation of the MVP. The Forest Service and MVP crafted a Plan of Development, still
in draft form, throughout which DPOD some monitoring activities are mentioned:;
however, the suggestion of monitoring does not establish a monitoring program, and no
enforcement mechanisms are described at all. The authority to impose compliance and
pursue enforcement has already been an issue on the Rover interstate gas pipeline.
See FERC accession numbers 20170523-5020 and 20170728-5187.

R. The DROD Violates the Roadless Area Conservation Rule

The Objecting Parties commented on the DEIS at FERC accession numbers 20161222-
5512, 20161223-5062, and 20170329-5053. MVP proposes to route a 42-inch gas
pipeline through an Inventoried Roadless Area (IRA). The management of IRAs is
prescribed by the Roadless Area Conservation Rule (RACR), 36 CFR Part 294 (69 Fed
Reg 3244 (2001), and we object to the routing of the pipeline through the IRA
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because it violates the RACR and would degrade wilderness characteristics,
making the area less eligible for Wilderness Designation.

The scant case law interpreting the RACR make clear that the agency has discretion to
interpret and apply the Rule, including what constitutes a road. Most importantly, the
courts have stressed that each case is fact specific, resource specific, and that the
overlaps between uses and management prescriptions are important in applying the
facts to the regulation, including the interpretation of what constitutes a road under the
Rule. We argue that the pipeline corridor will become an unclassified road.

Wilderness Workshop v. United States BLM, 531 F.3d 1220 (10th Cir. 2008) involved a
decision to grant a right-of-way for a pipeline through an IRA, Bull Mountain. The
definition of a road is at issue in the case of the MVP just as it was in the Bull Mountain
decision. In this case, however, the Forest Service has both the facts and the discretion
to interpret the rule to determine that the construction of the MVP in the IRA would
create an unclassified road.

Road. A motor vehicle travelway over 50 inches wide, unless designated
and managed as a trail. A road may be classified, unclassified, or
temporary.

(2) Unclassified road. A road on National Forest System lands that is not
managed as part of the forest transportation system, such as unplanned
roads, abandoned travelways, and off-road vehicle tracks that have not
been designated and managed as a trail; and those roads that were once
under permit or other authorization and were not decommissioned upon
the termination of the authorization.

(3) Temporary road. A road authorized by contract, permit, lease, other
written authorization, or emergency operation, not intended to be part of
the forest transportation system and not necessary for long-term resource
management.

36 CFR 294.11. The definition of an unclassified road includes off road vehicle tracks
that have not been designated or managed as a trail. The pipeline corridor for the MVP
is destined to become an unclassified road.

The relevant case-specific and resource-specific facts include that the Jefferson
National Forest is plagued by illegal off-road-vehicle and ATV use. Our understanding
is that there are more miles of unclassified roads than classified roads on the GW&Jeff.
Agency meetings about the proposed project included Law Enforcement whose officers
expressed access concerns as follows:

FS expressed concerns about public exploitation of ROW to access the

forest from sites not approved for public access, if pipeline projects are
approved and constructed. This could result in damage to existing cultural,
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heritage, and archaeological sites; poaching; encroachment on wilderness
areas; and unauthorized access via off-road vehicles. Mike emphasized
concern about potential for archaeological sites to be raided stating
significant monitoring would be needed. Mike also expressed concern for
unapproved access to important sites during surveying or project
implementation.

» Mike stated he is extremely concerned with the forest service Heritage
team absorbing monitoring and ARPA related costs for this project long
after potential project implementation. Cost recovery for long term heritage
monitoring, site stabilization, etc.

need to be addressed looking not only at current issues but also those
encountered much later on.

* Peter I. stressed proponent construction/development plans need to be
updated to reflect law enforcement responsibilities along the entire
proposed ROW, and not just at crossroads and likely access points, to
ensure recreation only happens on appropriate roads and trails. Katie
noted this will include surveillance camera work and increased FS law
enforcement patrols.

« Katie noted that there will be long term effects from the potential pipeline
construction long after it is completed. Increased levels of illegal activities
will occur on pipeline route right-of-way requiring increased patrolling-
monitoring by law enforcement (LEI) and increase the potential for other
LEI costs that have occurred in similar environs (I.E. dumping of
methamphetamine chemicals and lab equipment requiring clean up, illegal
atv use requiring repair, poaching, etc.) These activities will increase costs
for LEI not covered by forest budgets.

Attachment EE, Meeting Minutes, December 12, 2016. One of the concerns is looting
of cultural heritage sites, and a new site has been found in this area that is potentially
eligible for listing. See Attachment T.

Videos of illegal ATV use on new pipeline corridors in West Virginia are easily found on
the internet. Counsel’s UPS driver calls the proposed pipeline corridor a "red-neck
highway" and admitted that he would use it for ATV use. Such users cannot wait for the
corridors to be left unattended. The IRA proposed to be crossed by the MVP is in a
populated area, and the access roads built on adjacent private lands will make the
pipeline corridor even more inviting and accessible.

The FEIS admits that the pipeline corridor will provide illegal access. The Forest
Service and the proponent have crafted a plan to put up barriers, and signs, and
increase law enforcement presence the cost of which will be charged to the proponent.
Neither illegal use or the additional signs, barriers and law enforcement presence is
considered in the impacts to the recreational experiences offered by the IRA and its
companion Brush Mountain Wilderness Area. But make no mistake, the Forest Service
acknowledges the high probability of the corridor becoming an unclassified road even if
not stated in writing.
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The other relevant component of the RACR is the prohibition against timber cutting.
Hogback Basin Preservation Ass'n v. United States Forest Serv., 577 F. Supp. 2d 1139,
(W.D. Wash. 2008) the logging prohibition in the context of a ski area. This case, too,
makes it clear that the agency has discretion to interpret the Rule together with the
relevant facts surrounding the issue.

Removal of timber is prohibited by the RACR with certain exceptions. The only
potentially applicable exception is "(2) The cutting, sale, or removal of timber is
incidental to the implementation of a management activity not otherwise prohibited by
this subpart;..." 36 CFR 294.13(b)(2).

First, and obviously, construction of a pipeline is not a management activity. The judge
in the Hogback aptly noted the comments in the preamble that is a less-than-clear list of
examples of what incidental logging might be:

Paragraph (b)(2) allows timber cutting, sale, or removal in inventoried
roadless areas when incidental to implementation of a management
activity not otherwise prohibited by this rule. Examples of these activities
include, but are not limited to trail construction or maintenance; removal of
hazard trees adjacent to classified roads for public health and safety
reasons; fire line construction for wildland fire suppression or control of
prescribed fire; survey and maintenance of property boundaries; other
authorized activities such as ski runs and utility corridors; or for road
construction and reconstruction where allowed by this rule.

66 Fed. Reg. at 3258.

A reasonable interpretation is that this is again a list of activities that are management in
nature, not construction in nature. Removal of incidental trees, but not for full on
construction. The district court ultimately ruled that the Forest Service had the
discretion to interpret the timber cutting as incidental to the ski development project
because the IRA at issue must also be managed for developed recreation, in
combination with the efforts the FS had made to minimize the timber losses in reaching
its dual management purposes.

The logging exception does not apply in the case of the MVP because construction of a
utility line is not the implementation of a management activity under the Forest Plan.
Pipeline construction is not covered in the LRMP as a “management activity” on the
national forest. Indeed, the pipeline would require amendment of the Forest Plan to
change management allocation as well as exceptions for visual quality, old growth
cutting, and riparian impacts.

Nor is the proposed timber cutting for the MVP “incidental”. As the district court

explained in Hogback Basin Preservation Association v. U.S. Forest Service, 577
F.Supp. 2d 1139, 1153 (W.D.Wash. 2008), the scale of timber cutting may be so
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“disproportionate” that it cannot qualify as merely incidental to other activities under the
Roadless Rule. In that case, the court found that cutting on two percent of the land area
of an authorized project qualified as incidential. In contrast, here MVP would cut one-
hundred percent of the proposed right-of-way for one mile through the Brush Mountain
Roadless Area. Finally, the timber cutting and establishment of a permanent, cleared
right-of-way through the roadless area is the primary impact and purpose of gas pipeline
construction. To categorize it as “incidental” minimizes the severity of its impacts and
undermines the conservation objectives of the Roadless Rule. See 36 C.F.R. 294.11
(2001).

In light of the conservation objective of the RACR, we also note that the exemptions for
certain timber cutting activities primarily involve “pre-existing contracts or decisions; the
satisfaction of legal or treaty rights; and environmental preservation, public safety, or the
public interest.” See Hogback Basin Pres. Ass’n, 577 F.Supp. 2d at 1147. The MVP
does not easily fit within any of these general categories, and the Forest Service should
be wary of compromising the integrity of the Brush Mountain Roadless Area without a
thorough review of alternatives. In fact the preamble in the Roadless Rule states:
“Other, new non-recreation special uses may be limited in the future as well. Such
special uses include communication sites and energy-related transmission uses (such
as ditches and pipelines, and electric transmission lines).”"

The Forest Service and the proponent have been negotiating over the restoration plans
that are the subject of considerable objection above and herein. The proposed corridor
through the IRA has the steepest slopes and the most risk prone geology and soils. As
argued above, to apply any sort of discounted impacts due to mitigation has no basis.
The developer has already admitted that the proposed restoration will not work on the
terrain in the IRA. Furthermore, to say that the developer prefers this route because it
avoids karst is false. There is a karst field on the east side of Brush Mountain that is so
significant, complete with caves, that it is managed as a State Conservation Area. The
proponent did not avoid this area by routing the corridor through the IRA. The Objecting
Parties met with the Forest Service staff in Roanoke and Atlanta to discuss the threat on
the east side of the mountain, and followed up with documentation of the meetings in
writing.

In the case of the MVP, there is nothing in the RACR that gives a brand new utility
corridor a free pass to violate the RACR. The rulemaking discussion instead makes it
clear that the rights under existing grants of utility corridors are preserved; it does not
make it clear that new utility corridors may be authorized. In the case of the MVP, the
timber removal is not incidental -- the timber will be removed not only for the permanent
right-of-way but also for the construction easement.

" Part VI; Department of Agriculture Forest Service; 36 CFR Part 294; Special Areas; Roadless Area
Conservation; Final Rule; Federal Register / Vol. 66, No. 9 / Friday, January 12, 2001 / Rules and
Regulations. 3272. p. 3268
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Again, fundamentally, the Forest Service has both the duty and the authority to interpret
the RACR in the case of the MVP in the manner that is true to the implementation of the
RACR.

The Bull Mountain case is only precedential in the context that it gives the agency
discretion. The case is not precedential for allowing gas pipelines in any IRA, any time,
any where.

Furthermore, allowing a new pipeline corridor that bisects the IRA from its companion
Wilderness Area, inviting illegal off road vehicle use, putting up barriers and signs, all
intrudes on the Wilderness values in both areas. Reducing the Wilderness values risks
the loss of the IRA’s eligibility as a Wilderness Area and makes an irretrievable
commitment to resources without adequate analysis.

The FEIS cites to the ROD for the Plan Amendment to clarify that the RACR has
superseded the 4J Management Prescription for the area in the Forest Plan. It is
common knowledge that the reason the 4J prescription was assigned in the Forest Plan
was to give assurance to residents on the east, south-east side of the IRA that risk of
fire would be reduced when they opposed a Wilderness designation when the Forest
Plan was revised. The area will face increased risk from fire both because of illegal
ORYV use as well as the risk of pipeline explosions. However, the rationale for the 4J
prescription and the implications to that consideration of amending the Plan are ignored
in the DROD and FEIS.

S. The Forest Service Has an Independent Duty to Comply with NEPA

The meeting notes chronicle a broken process. See Attachment Il, Meeting
Minutes from the plan amendment record that were provided to counsel on July
10, 2017. Despite the obligation to cooperate via FERC’s interagency
memorandum of agreement, FERC performs only cursory NEPA analyses that
would never survive a court challenge if an intervenor could ever get a judge to
rule on the merits of a claim before a gas pipeline is constructed.

The records of meetings show that FERC is cavalier with its NEPA
responsibilities and does not tolerate an attempt by a land management agency
to perform its own duties under FERC’s umbrella NEPA process. See
Attachment JJ, March 30, 2017 Meeting Minutes, (FERC belittles the Forest
Service’s expert geologist and disregards the Forest Service’s interest in
developing the proper geologic analysis for construction on hazardous slopes,
asserting that maintaining the project schedule precludes proper analysis and
that the material drafted by the geologist was too long to include in the DEIS and
that’s why it was omitted).

Nevertheless, the Forest Service understood its duties. The meeting minutes
document over and over again that FERC was not waiting for anyone, and if any
cooperating agency found the FEIS lacking for its own purposes, that agency
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could perform its own supplemental analysis. The Forest Service chose not to
prepare supplemental analysis despite the incomplete process, the inadequate
FEIS, and the clear signals in the progression of the meetings that was the
direction in which the process was heading.

Requested Relief

The Forest Service must withdraw the DROD, provide notice on the FERC docket of the
information in the June 5, 2017 Federal Register notice, supplement the environmental
analysis complete with an assessment of impacts, mitigations, planning rule and Forest
Plan implications that fully account for impacts that cannot be mitigated, and provide a
public comment period on the information in the notice, the final plan of development
and mitigation measures before reissuing a draft decision. We also request a meeting
with Regional Forester Tooke for the purpose of resolving objections.

Sincerely,

Tammy L. Belinsky, Esq.
Counsel for Objecting Parties
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ATTACHMENT A

Notice of Objection to the Draft Record of Decision for the Mountain Valley Project Land
and Resource Management Plan Amendment for the Jefferson National Forest
Objecting Parties: Preserve Craig, Inc., Save Monroe, Inc., and The Wilderness Society

July 31, 2017



Mountain Valley Pipeline Project Coordination

Date/Time: Thursday, December 8, 2016 @ 12:00-1:00pm (PT)/ 1:00 — 2:00 pm (MT) 2:00-
3:00pm (CT)/3:00-4:00pm (ET)

Location: Conference Call

BLM Vicki Craft, Kimberly Melendez-Rivera, George
Matzke
Attendees Forest Service Alex Faught, Jim Twaroski,

Jess Saroka, Mitchell Kerr, Karen Overcash,
JoBeth Brown

Galileo Project Grace Ellis, Lauren Johnston

ACTIONS

Galileo forwards government entities comment tracking table to Karen, Rebecca,
Jennifer, and JoBeth. Complete.

Galileo adds petition and form letter tracking to comment and objection process
tracking.

Jennifer emails Lavinia DiSanto (Cardno) requesting information on petition and form
letter tracking in the Federal Energy Regulatory Commission (FERC) process.
Complete.

Galileo submits comment and objection process tracking strategy to FS next week.
Jennifer submits Visual Resources information request to the FERC project Docket.
Galileo compiles BLM comments on the Draft Environmental Impact Statement (DEIS)
and drafts transmittal letter for BLM DEIS comments. Complete.

Vicki submits BLM DEIS comments to the Office of Energy policy Compliance (OEPC)
by December 12.

DISCUSSION/DECISIONS

Vicki reiterated the BLM is concerned with the lack of data and analysis in the visual
resources section of the DEIS. BLM is also concerned with the lack of contingency plan
for crossing the Appalachian National Scenic Trail (ANST) and potential for open-
trenching. BLM biologists have expressed concern over incomplete survey data and
consultation with the United States Fish and Wildlife Service.

FS reiterated concerns regarding the still outstanding updated Craig Creek crossing and
overall lack of information in the DEIS. The new FS hydrologist is still reviewing the
relevant data for accuracy and completion. Alex cited general concern from agencies
and the public on the lack of analysis in the DEIS.

Jennifer stated FS is expecting Mountain Valley Pipeline (MVP) to file a response to their
information request for topsoil segregation and herbicide use to get both in the FERC
proposal and in the EIS for analysis.

Jennifer noted the FS met with MVP and contractors to discuss their progress on site-
specific stabilization designs. Tom Collins (FS) was pleased with the drawings and
requested additional information regarding analysis of potential for project-induced
slope, analysis of trench variability based on slope steepness, achievable levels of slope
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restoration post-construction, and mass balance accounting for spoil piles. Tom Bailey
(FS) requested detailed representation and analysis of topsoil segregation and stressed
concerns on limitations to replacing topsoil and slope contour post construction.

¢ Jennifer noted MVP expects to file updated slope-stability analyses in the coming weeks.

e Karen updated the FS is still discussing the threshold for requesting supplemental
analysis due to information missing from the DEIS. The concerns are specific to
availability of data and analysis relevant to the FS decision for public comment.

e Mitch provided an update from this week’s boundary/survey calls. FS is working with
MVP’s contractor to assist in identifying property corners and provide the FS with plan
drawings that include impacted acres on FS lands if the project is approved and
constructed. Mitch cited minor tweaks to the proposed pipeline route but stated the study
area and proposed and temporary easements have been adequately marked. He does
not recommend monumenting the Right of Way (ROW) at this point.

¢ Jennifer clarified the pipeline route has minor variations on National Forest System lands

however the variations are within the initial study corridor. iEiaicoRcErIaitRiSIGin
for the FS is the lack of acceptable alternative for the Craig Creek crossing.

o Grace summarized Galileo’s tasks for helping the FS identify and respond to FS-relevant
comments on the MVP project. Galileo is coordinating with Cardno and the FS to come
up with a strategy to track comments and to streamline response to objections (if
received) during the FS 218 and 219 objection processes. Karen requested Galileo
submit a strategy for identifying whether or not objectors have standing once the
objection process begins. Grace confirmed Galileo will also search for comments not
captured by Cardno which contain FS-relevant information. Jennifer noted she would as
Cardno for assistance in identifying commenters on petitions and form letters.

UPCOMING MEETINGS

Internal Law Enforcement Call: Monday, December 12 @ 12:00 ET
External Law Enforcement Call: Tuesday, December 13 @ 10:00 am ET
Visual Resources Call: Tuesday, December 13 @ 3:00 pm ET
Next FS/BLM Coordination Call: Thursday, January 12 @ 3:00 pm ET
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ATTACHMENT B

Notice of Objection to the Draft Record of Decision for the Mountain Valley Project Land
and Resource Management Plan Amendment for the Jefferson National Forest
Objecting Parties: Preserve Craig, Inc., Save Monroe, Inc., and The Wilderness Society

July 31, 2017



Mountain Valley Pipeline FS-BLM Mitigations Call
Date/Time: Thursday, March, 2 2017 @ 3:00-4:00pm (E)
Location: Conference Call

Bureau of Land Management | Vicki Craft, Miriam Liberatore, Bruce Dawson,
(BLM) Kimberly Melendez-Rivera, Nicole Virella,
Attendees George Matzke
Forest Service (FS) (ChRiERAdERS) (GERNREN JoBeth Brown, Tim
Abing
Galileo Project Grace Ellis, Lauren Johnston
ACTIONS

Bruce touches base with Karen Mouritsen (BLM Eastern States) re timeline for including
MVP in mitigation discussions.

Job follows up with FS regional foresters re timeline for including MVP in mitigation
discussions.

Jennifer touches base with Clyde Thompson (FS), Lesley Kordella (US Fish and Wildlife
Service, FWS), and Kevin Bowman (Federal Energy Regulatory Commission, FERC) re
participation in the next mitigation team call. Complete.

Karen Overcash and FS specialists complete review of Galileo’s environmental
consequences/mitigation table soils example.

Tim continues Memorandum of Understanding (MOU) development.

DECISIONS/DISCUSSION POINTS

Tim updated that he needs more time to author a sample MOU for mitigation development
and eventual implementation.

Jennifer noted that for natural gas pipeline projects there is no law, such as the Federal
Power Act for hydropower projects that requires FERC to consider management
requirements of resource-managing agencies. Jennifer said FERC has never required
compensatory mitigation. Jennifer suggested reaching out to Kevin Bowman (FERC) to
answer mitigation and regulatory authority questions.

Jennifer suggested inviting Lesley Kordella from the FWS headquarters to discuss the FWS
MOU with FERC regarding mitigation and the Migratory Bird Treaty Act.

Job, Tim, and Bruce agree there is value in bringing state agencies into the mitigation
discussion, and that it is encouraging that MVP has committed to developing a Habitat
Equivalency Analysis and associated mitigation plan for the entire pipeline route.

Bruce noted the BLM would strongly prefer a coordinated, landscape-scale approach to
mitigation. Bruce also stressed the BLM needs to have their mitigation plan in their Right of
Way Grant Record of Decision (ROD), so mitigation timing is important.

Grace updated that on the Ruby Pipeline Project (Ruby) the proponent sent a letter to the
FERC noting they planned on working with land and resource management partners at the
state and federal levels to develop a mitigation agreements, which didn’t have to be finalized
until the ROD was signed. This allows more time for mitigation development. Grace also
suggested she could reach out to Gene Seidlitz (BLM) as needed for more insight into the
specifics of how the Ruby mitigation MOUs and plans took form.
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e Bruce noted that BLM still has not yet heard back from the US Army Corps of Engineers
Norfolk, Huntington, and Pittsburgh districts, or the National Park Service regarding
participation in the mitigation meetings.

e Tim sent contact information for Jennifer Stanhope (FWS) and Troy Morris to the FS’s
Southern Research Center to assist in review of the Virginia Commonwealth’s mitigation
methodology.

e Grace updated she is still waiting on additional guidance with how to proceed with the
environmental consequences/mitigation tracking table. Tim noted he would like it to be very
straightforward with regard to what residual impacts exist after mitigations are in place.
Grace, Jennifer, and Tim agreed this would be difficult to address as the Draft EIS is not
straightforward with regard to impacts, and several analyses are still outstanding.

Next Mitigation Meeting: Thursday, March 9 @ 12:00 — 1:00 PT/ 1:00 —
2:00 MT/ 2:00 — 3:00 CT/ 3:00 — 4:00 pm ET
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Notice of Objection to the Draft Record of Decision for the Mountain Valley Project Land
and Resource Management Plan Amendment for the Jefferson National Forest
Objecting Parties: Preserve Craig, Inc., Save Monroe, Inc., and The Wilderness Society

July 31, 2017



Mountain Valley Pipeline FS-BLM Mitigations Call
Date/Time: Thursday, March 9, 2017 @ 3:00-4:00pm (E)
Location: Conference Call

Bureau of Land Management | Miriam Liberatore, Bruce Dawson, Kimberly

(BLM) Melendez-Rivera, Nicole Virella, George
Matzke
Federal Energy Regulatory Kevin Bowman

Commission (FERC)
US Fish and Wildlife Service Liz Stout

Attendees (USFWS)
US Army Corps of Engineers | Todd Miller, Joshua Shaffer
(USACE)
Forest Service (FS) (ERRiENAGSRS) (GNP ) oBeth Brown, Tim
Abing, Kent Karriker, Beth LeMaster
Galileo Project Grace Ellis, Lauren Johnston
ACTIONS

Tim continues Memorandum of Understanding (MOU) development.

Bruce follows up with Tim for an update on the MOU framework.

Bruce follows up with Grace re Galileo participation in upcoming BLM-MVP high-level
coordination meetings.

Bruce discusses meeting format for bringing in MVP to the mitigation discussions with
Karen Mouritsen (BLM).

Job and Tim continue briefing FS regional foresters on mitigation development.

Galileo assists BLM with briefings for Karen Mouritsen (BLM).

Karen Overcash (FS) and Ava Turnquist (FS) continue review of and additions to the MVP
environmental consequences/mitigation table.

DECISIONS/DISCUSSION POINTS

Job reviewed that the purpose of these meetings is to discuss how federal land
management agencies and state-level stakeholders could work together to develop a project
or landscape-level mitigation framework. Final participants and their authorities for
mitigation, as well as an overarching agreement are still in flux. Bruce noted the BLM is
discussing how best to bring the applicant into mitigation discussions, which would likely
need to happen soon to accommodate BLM’s new mitigation guidance.

Kevin stated that, because FERC does not manage any lands or have any easements under
their authority, they do not have management plans to meet. FERC relies on other federal
laws (i.e. the _ Section 106) to require some type of mitigation
plan, which they put the onus on the proponent to propose. FERC stated if they require
mitigation as part of their certificate for a particular resource, the mitigation applies to the
entire project. It is FERC’s expectation the federal land management agencies will supply
necessary mitigation measures in their records of decision and associated
grants/easements that go above and beyond, and possibly duplicate any mitigation in

FERC's orders. Mitigations required by other federal agencies would only apply to those
agencies’ jurisdictional lands.

Tim and Joby questioned whether FERC could ask proponents for any additional mitigation
beyond what the proponents initially propose. Kevin said FERC has been pushing
applicants to provide mitigation plans for impacts to forested and interior forest lands, but
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cannot provide additional recommendations reiardini those mitiiation ilans ier their Ieial

o Kevin stated the FERC does not have a clear answer as to whether another federal
agency’s statutory policy (i.e. mitigation policy in FWS for effects to migratory birds) with
regards to resource management and mitigation plans for a specific resource provides

¢ Kevin stated the proponents with the most projects approved propose a certain amount of

mitigation from the start of the aiilication irocess to ti and offset irolect imiacts from the

e Tim inquired if a proponent’s proposed mitigation impacts would be analyzed in the
environmental impact statement (EIS). Kevin said a _ of the proposed

mitigation would be included but the impacts would not be fully analyzed.

e Joby and Tim met with the regional foresters last week to discuss how an interagency
mitigation framework would look, when mitigation should be brought into the NEPA

e The team acknowledged they need to know more about what the residual impacts are in
order to determine what will need compensatory mitigation. Jennifer said Ava Turnquist (FS)
and Karen Overcash (FS) are coordinating review and additions to the MVP environmental
consequences/mitigation table in order to try and determine appropriate mitigations.

e Tim said that upon their initial review, the FS’s Southern Research Station specialists feel
that the Commonwealth of Virginia’s methodology for determining impacts that will need
compensatory mitigation is reasonable. They are still working on a full report.

e Joshua stated in an email during the meeting that, “any stream/wetland (Waters of the U.S.)
permanent impacts will be mitigated per the 2008 Mitigation Rule found at 33 CFR 332. |
have a revised set of information for MVP dated February 2017 and it has a revised
mitigation plan for stream and wetland losses. | have no areas of concern regarding
mitigation efforts with this project and plan on moving forward as things progress. Not sure
that the Corps really has any value to bring to the table for this working group as we already
have a mitigation frame work to follow.”

e Tim updated that he needs more time to author a sample MOU for mitigation development.
Grace offered to get Tim into contact with Gene Seidlitz (BLM) as a resource. Tim is
reviewing MOUs from the Ruby Pipeline Project as a starting point.

Next Mitigation Meeting: Friday, March 17 @ 12:00 — 1:00 PT/ 1:00 —
2:00 MT/ 2:00 — 3:00 CT/ 3:00 — 4:00 pm ET

Prepared by Galileo Project, LLC


Louisa Gay


Louisa Gay


Louisa Gay


Louisa Gay


Louisa Gay



ATTACHMENT D

Notice of Objection to the Draft Record of Decision for the Mountain Valley Project Land
Objecting Parties: Preserve Craig, Inc., Save Monroe, Inc., and The Wilderness Society
July 31, 2017



Mountain Valley Pipeline: FS m

Mountain Valley/Forest Service Update call
Date/Time: Tuesday, October 25, 2016 @ 11:00 am ET
Location: Conference Call

Forest Service (FS) Jennifer Adams
Attendees | Mountain Valley (MVP) | Megan Neylon

Galileo Project Grace Ellis, Lauren Johnston

Action Iltems

Jennifer forwards preliminary acceptable seed mix list to Megan. See discussion below.
Jennifer follows up with FS wildlife biologists to finalize seed mix list.

MVP updates Plan of Development (POD) with new seed mix data.

Jennifer confirms FS availability for POD page-turn in December.

Jennifer follows up with FS team leads to clarify what’s needed in Draft Environmental
Impact Statement (DEIS) Biology review.

MVP updates DEIS biology section to highlight needed data.

Jennifer forwards FS POD comments to Galileo.

Galileo sorts, formats, and removes duplicate comments from FS POD comments.
Galileo drafts pending documents/data tracking sheet for FS.

Jennifer confirms visual resource team availability for joint FS/MVP visuals update.
Jennifer coordinates with Galileo to clarify comment and objection tracking process.

Decisions/Discussion

Jennifer noted the FS plans to submit a data request for site-specific stabilization design

methods to the FERC docket today.

* In future meetings with MVP and the FS, Jennifer requested MVP provide any meeting
materials five business days in advance so the right FS team members can attend
meetings and complete reviews on time.

e Jennifer requested any on-the-ground mitigations measures not in the DEIS or Giglogica)
EVAIIEHGANBE) be highlighted in the next iteration of the BE. Jennifer requested MVP fill

in any needed avoidance and mitigation measures based on their own research and/or
past experience into the BE, _and make sure the correct

information iets into the EIS.
[ ]

Megan noted MVP wants to be sure they address all Appalachian Trail Conservancy
(ATC) concerns, but ATC filings with FERC have not been specific. Jennifer encouraged
Megan to reach out to ATC to address their concerns. Megan suggested a potential
FS/MVP visual resources meeting, with follow up to ATC as appropriate.

Jennifer noted Galileo will be helping organize FS comments, documents, and tasks in
ennifer also said the is will be developing

a Memorandum of Understanding (MOU) to clarify Galileo’s relationship with FS and
MVP.
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Notice of Objection to the Draft Record of Decision for the Mountain Valley Project Land
and Resource Management Plan Amendment for the Jefferson National Forest
Objecting Parties: Preserve Craig, Inc., Save Monroe, Inc., and The Wilderness Society

July 31, 2017



MVP Call Agenda Monday 21 November 2016

Attending: Mary, Pete, Frank, John H, Barry, Mark, Vicky, Andrew, Wendy, Denise, Lindy, Miriam, Nicole,
Leta, John C, @M@, Dan, Justin, Carol, Nicole, Haninah, Alison

Please note: BLM and the Forest Service are cooperating agencies; NPS is not.
Agenda:

» Crossing of the Appalachian National Scenic Trail: Authority for Forest Service

» Overall Concerns about the MVP DEIS
0 Impact of WV Court Decision

» How Does the NPS Position on the DEIS Figure in BLM/FS Concerns about the DEIS
0 Open Trenching
0 More Info Needed

> Role of OEPC

> Next Steps

Notes: Due dates are in red below so they are easy to find.

1) FS Authority for AT Crossing:
a. FSand BLM have authority for lands bought by the FS separately
b. Writing a legal memo
c. Nodisruption to current process
d. Some MOA changes may occur (NPS/ FS MOA)

2) Overall Concerns about the MVP DEIS:
a. BLM: inadequate DEIS, missing info, not enough info to adopt as is
i. Next steps:
1. Getdata
2. Considering deficiency notice to applicant, letter to FERC

ii. Could affect routing

iii. Additional info needed: would this include private property?
c. Does the FS need info from private land? e.g. persistence of species
d. FS/BLM: missing info: both along the pipeline and on FS land
i. Soils, water crossings, geology, but every resource needs info on the FS and COE
lands
ii. Visual impact analysis also a concern
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iii. Wildlife impacts also a concern; formal consultation to be done “at future time”;
effect determinations done without FWS consultation;

3) NPS Position:
a. Visuals, cumulative effects, Section 106
Cumulative effects section missing any analysis: see EPA comments on Atlantic Sunrise
for a good analysis
c. Construction method in question; inconsistencies in the DEIS
d. BLRI:
i. Crossing not in the DEIS
ii. Cultural resource concerns
e. AT:
i. No consultation on visuals
ii. Continuous tweaking of the route and the information provided
iii. MVP contacted the BLRI, but not the AT.

el e ot e ome o . s maion e 5

g. Section 106 consultation missing from all of the three pipelines (and a host of others).
h. Construction method: conventional boring or open trench

4) Role of OEPC:
a. Filing comments for DOI? Role of BLM (FS, COE), NPS, FWS

_ Will a joint Departmental letter do this?

OEPC would like to review comments beforehand, even if not joint Departmental letter.
Won’t need much time for review.

b.
c.
d

e. OEPCdeadlines: 1 or 2 weeks for review in normal procedure, but some flexibility and
can start with drafts.
f. DECHIGEAEIINE] could be the 15"? BUiECdOICOONdINAtEIONWAAEWelaleiSaVing (.M
NPS). See below.
g. Tentative agreement (pending internal discussions at each bureau):
i. Drafts to OEPC (and each other, NPS, BLM and FWS if applicable) by Dec 7 COB
ii. Final versions to OEPC and each other by Dec 15 COB
iii. Send to Lindy Nelson at OEPC: lindy nelson@ios.doi.gov
iv. Letthe group know if these deadlines can’t be met after internal discussions.
v. Mary will send MVP FAST-41 info to Lindy.

5) Next Steps / Questions:
a.

i. Haven’t decided for sure on the notice, but would be as soon as possible. Not
sure how it would affect the Dec 22" deadline for comments.


mailto:lindy_nelson@ios.doi.gov
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ii. BLM in strong position, but FERC may issue certificate anyway.
b. Deadlines:
i. See above tentative agreement on due dates

¢ MVP may change route to avoid BLM involvement.
d. NPS concern over Forest Service Forest Plan amendments.
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ATTACHMENT F

Notice of Objection to the Draft Record of Decision for the Mountain Valley Project Land
and Resource Management Plan Amendment for the Jefferson National Forest
Objecting Parties: Preserve Craig, Inc., Save Monroe, Inc., and The Wilderness Society

July 31, 2017



Mountain Valley Pipeline Project Coordination — Special Discussion

Date/Time: EHGEyMNGVNISI20N6 @ 10:30 — 11:30 am ET

Location: Conference Call

Bureau of Land Management | Vicki'Craft, Miriam Liberatore, Nicole Virella

(BLM) John Sullivan, George Matzke, Carol Zurawski,
Justin Katusak
Forest Service (FS) (ERRSMAEERSD A lcx Faught, Dawn Kirk, Jess
Att Soroka, Dan McKeague, JoBeth Brown, Ted
endees

Coffman, Tom Collins, Russ McFarlane, Carol
Croy, Mike Madden, Pauline Adams, Fred
Huber, Karen'‘Overcash, Tom Bailey, Rebecca
Robbins

Galileo Project Grace Ellis, Lauren Johnston

Meeting Objectives:
_
Path Forward:
>
>
» BLM and FS follow up with DOl and OGC, respectively, in addition to FS and BLM
management, for continued coordination.

* BLMLandFS ol coordnaton vih rporent st s e corpits

Decisions/Discussion

Ina PA,
BLM

Agency Action Item

General:

To date, the BLM has not yet received the updated SF-299
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right of way grant application that includes changes to the proposed route through
federal lands.

Cultural Resources:

Cultural resource surveys are constantly under revision and not up to date. Permits to
survey have not included a complete record of sites to be surveyed, and mitigation
measures have been inadequate or absent in reports.

Agency staff need to be consulted in process of identifying which sites are potential for
listing in the National Register of Historic Places (NRHP).

BLM is in the process of reaching out to tribes the FERC had potentially missed in their
consultation process, including reaching out to the Ponca Tribe. Agency Action ltem

Visual Resources:

The proposed pipeline route has been under revision since the first visual analyses were
completed in 2015. FS has requested the proponent re-run the seen area analysis and
complete surveys at leaf-off. FS stressed new Key Observation Points (KOPs) still need
to be identified for new route variations (Agency Action ltem), and the proponent needs
to complete initial narrative and photographical visual surveys to determine if additional
visual simulations are needed.

Both BLM and FS note the lack of contingency plan for potential failure of the direct bore
method under the Appalachian National Scenic Trail (ANST). BLM and FS cannot
support an open cut contingency plan. FS has requested, in writing and verbally, an
adequate contingency plan. Jennifer will follow up on this request. Agency Action Iltem
FS would also like to point out the ANST is under consideration for listing on the NRHP.
This has not been discussed or reflected in the Draft EIS.

FS and stakeholders are concerned the proposed route maps do not contain the most
updated route of the ANST.

Waterbody Crossings:

FS, contractors, and proponents have discussed the ClOSSINGIONCIAIGICIEER and its
unnamed tributaries on multiple occasions, have met to review proposed crossings, and

FS has filed requests in the FERC docket concerning the Craig Creek crossing. FS is
still not satisfied that the latest proposed crossing is consistent with the forest plan for
the Jefferson National Forest and is waiting for an updated proposed crossing of Craig
Creek.

FS is still missing an updated alignment for the Craig Creek Crossings and Mystery
Ridge portions of the proposed route.

The number and type of waterbody crossings on forest lands is inconsistent throughout
the Draft EIS and resource reports. Modifications to waterbody crossings are incomplete
as feasibility studies have not been finalized.

Supply EO aajacen! non-Eg ianhs anE wanEs iO ge sure Ei !ese concerns are aEﬁressed.
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Geology and Soils:

. Mitigations are

not explained in full detail in the Draft EIS or the POD.

FS requires plans for topsoil segregation along the entire route of the pipeline. These are
not reflected in the proponent’s application for a right of way grant or in the Draft EIS.

Biological:

Analysis and surveys for threatened and endangered species do not include species
likely to be listed as endangered by the United States Fish and Wildlife Service.

The FS may require herbicide use to control invasive species along the right of way.
Herbicide use on FS lands requires additional NEPA action.


Louisa Gay


Louisa Gay


Louisa Gay


Louisa Gay



ATTACHMENT G

Notice of Objection to the Draft Record of Decision for the Mountain Valley Project Land
and Resource Management Plan Amendment for the Jefferson National Forest
Objecting Parties: Preserve Craig, Inc., Save Monroe, Inc., and The Wilderness Society

July 31, 2017



Mountain Valley: BLM, USFS, EQT Check-In

Date/Time: Wednesday, December 7, 2016/@ 11:00am — 12:00 pm (Pacific)/ 12:00-1:00 pm
(MT/AZ)/ 1:00-2:00 pm (CT)/ 2:00 — 3:00 pm (ET)

Location: Conference call

BLM Miriam Liberatore, Vicki Craft

Forest Service (ERRSMATSRSD Alcx Faught
Attendees | Mountain Valley Pipeline Megan Neylon

(MVP)

Galileo Project Grace Ellis, Lauren Johnston

ACTIONS

Megan reviews objection process procedures and reviews with internal legal team
Karen Overcash (FS) forwards any other useful objection process regulations as
needed.

Galileo forwards objection process tracking methodology options to Jennifer for review.
Galileo develops objection process tracking scope/contraction modification for MVP.
Galileo emails Megan with interim use of general agency support hours to start
objection process and comment tracking.

Megan sends list of outstanding documents and target delivery dates to Jennifer
Jennifer forwards Galileo’s Nondisclosure Agreement and MVP-FS Memorandum of
Understanding to FS legal team.

Meaan works with Jennifer to discuss submitting sedimentation analysis to FS before
submitting the updated Biological Evaluation.

Jennifer follows up with FS Biologists re: herbicide use on forest lands.

Galileo schedules meeting for visual resources as needed.

Megan forwards visual aids from Dec 6. Boundary/Survey call to Galileo. Complete.
Vicki extends internal and external law enforcement call invitations to BLM law
enforcement.

Megan updates team re: visual resources after call with Tetra Tech (proponent
contractor).

Vicki invites Peter DeWitt (BLM Southeastern States) to Dec. 8 visual resources call.
Galileo sends compiled Draft Environmental Impact Statement (EIS) comments to Vicki.

DISCUSSION/DECISIONS

Grace summarized Galileo’s Dec. 5 call with Cardno, the Federal Energy Regulatory
Commission’s (FERC) EIS contractor. Grace updated Galileo will be writing a contract
modification to include efforts to help identify commenters who have standing for the
FS’s regulatory objection process and to help the FS and BLM respond to comments
identified by Cardno as relevant to respective agencies.

Galileo will need to identify comments from scoping and the Draft EIS comment period to
establish a full list of commenters with objection standing. Megan approved in concept
Galileo using current “General Agency Support” hours to continue developing a strategy
for these efforts, but asked that Grace send an email making a formal request to that
effect. The request should also include out of scope work to support response to
comments and draft updated EIS text to address agency-relevant comments.
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e The Forest Service is discussing this internally how to proceed with allowing public
comment on outstanding information presented after the Draft EIS comment period.

e Megan clarified MVP does not need to add an extra 25 feet to their Right of Way grant
and proposal with FERC to accommodate topsoil segregation. Jennifer said MVP should
submit a document to the FERC docket stating they plan to provide topsoil segregation
(so it can be analyzed in the EIS). Jennifer also instructed MVP to explain in detail why
their construction plans will not require extra width for topsoil segregation. Given
FERC's Plan allows for the extra 25 feet and most companies use the extra space, the
FS will need assurance from MVP that topsoil segregation could be accomplished
without the additional workspace.

¢ Megan noted MVP explicitly stated in the October 2015 Resource Report #3 they would
use herbicides on national forest lands at the direction of the forest service (text from
October 2015 Draft Resource Report #3 pgs. 3-22 to 3-23 below).

“MVP has committed to not use pesticides or herbicides during routine right-of-way
maintenance, unless requested by a land management agency. In its comments on draft
Resource Report 3, the USFS notes there may be situations where using pesticides or
herbicides will be desirable, for example control of nonnative invasive plants and treatment of
insect infestations within Jefferson National Forest. If during project operation control of invasive
species is requested by a landowner or land-managing agency, MVP will work with the
respective landowner or agency to develop an agreed upon approach for control.”

Megan stated this was not listed in the EIS. She plans to add the language back in to the
EIS per the FS request. Jennifer noted that the language “MVP has committed to not
use pesticides or herbicides during routine right-of-way maintenance, unless requested
by a land management agency” states that MVP will not use, though MVP’s statement
says it would address an agency’s request, it doesn't specifically ask FERC to include
herbicide use. It is MVP’s responsibility to close this loop with FERC

e Megan indicated MVP is working on updated visual analyses. Megan requested a call
with Tetra Tech and FS resources specialists to discuss visual resources analysis. BLM
will also attend the call.
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ATTACHMENT H

Notice of Objection to the Draft Record of Decision for the Mountain Valley Project Land
and Resource Management Plan Amendment for the Jefferson National Forest
Objecting Parties: Preserve Craig, Inc., Save Monroe, Inc., and The Wilderness Society

July 31, 2017



Mountain Valley Pipeline: FERC & Cooperating Agencies Call
Date/Time: Tuesday, March 28, at 1:30-3pm (E)
Location: Conference Call

Troy Morris*, (EfRifeMAGaRMSPKaren Overcash

Bureau of Land Management | Miriam Liberatore, George Matzke, Nicole Virella
(BLM)

Invitees | GEESIENERSIGYREGUISIEH Jim Martin, CEuNRHSHREm

Commission (FERC)
Cardno Lavinia DiSanto, Doug Mooneyhan
Galileo Project Grace Ellis, Lauren Johnston

*Partial Attendance

ACTIONS

Karen identifies which comments FS needs to adequately answer the comments
designated by FERC as requiring a FS response. Complete.

Karen, Lavinia, and Galileo coordinate any future document and coding needs for
comment responses. In Progress.

FS continues writing comment responses for inclusion in the Final EIS.

DECISIONS/DISCUSSION POINTS

FERC confirmed the Administrative Final Environmental Impact Statement (EIS) will not
include FERC’s Response to Comments (RTC) table or side-by-side comment response
appendix. These documents will only be available electronically at a later date.

FS and BLM noted some of the comments to which FS has been asked to respond
reference responses FERC will provide or has provided partway into the comment
response process. FERC clarified FS is welcome to include additional responses to
comments FERC has already addressed.

FS and BL
include info
Evaluation,

espond
e Biological

Administrative Final EIS (AFEIS) in order to properly respond to some comments. FERC

clarified FS and BLM can have additional time after the AFEIS to complete their portions
of the RTC. A final RTC due date was not specified.

Cardno agreed to code any additional letters the FS needs, which were not initially
included in the master RTC table. FERC will cross-reference their own responses with
FS responses as needed to produce a final RTC appendix to the Final EIS.
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FS asked how much of the AFEIS the FS would be expected to update for National
Forest System (NFS) Lands. Lavinia said FIS is welcome to edit NFS-related sections of
the AFEIS. Lavinia does not anticipate her team updating those sections.

Jennifer exeressed FS concerns regarding future Iitigation due to inadeguate analzses

and NEPA documents. At this time the FS does not feel they have enough information
from MVP to properly edit the FS-relevant sections of the AFEIS. FS and BLM are
concerned about the breadth of new information that still needs to be incorporated into
the Final EIS. N

Jennifer suggested additional issues-based meetings and continued coordination in an
effort to assure the Final EIS meets FS needs to assess their NEPA requirements for the
proposed MVP project.
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ATTACHMENT |

Notice of Objection to the Draft Record of Decision for the Mountain Valley Project Land
and Resource Management Plan Amendment for the Jefferson National Forest
Objecting Parties: Preserve Craig, Inc., Save Monroe, Inc., and The Wilderness Society

July 31, 2017



Internal FS Law Enforcement (LE) Call
Date/Time: Tuesday, March 14 @ 3:00-4:00 pm (E)
Location: Conference Call

Forest Service (FS) (ERRISIAEES, <ent Karriker, Alex Faught, James
Attendees Willet, Katie Ballew, Joe “Tony” McGallicher
Galileo Project, LLC Grace Ellis, Lauren Johnston
ACTION ITEMS

James & Katie develop a law enforcement operations plan, clarifying especially that the
George Washington and Jefferson National Forest (GWJNF) Forest Supervisor, Job
Timm, wants authority, in coordination with LE, to make decisions on pre-construction
law enforcement and safety for the Forest Supervisor’s Office. In progress

James & Katie develop separate lists of pre- and post-construction equipment needs to
assist in FS comments on the Plan of Development (POD). In progress

Jennifer forwards updated project timeline out to call participants.

Alex, Kent, Katie, James, and Public Affairs Officers (PAOs) review the draft
schedule for potential protest and other trigger points for LE needs.

Katie and Tony send estimate to Jennifer for hours spent developing a LE operations
plan as well as for reviewing the proponent’s LE materials.

Jennifer informs Megan that enforcement and closure & security measures will be
considered on a case by case basis and samples don’t need to be included in the POD.
Jennifer reaches out to LE officers to assist in review of LE sections of the POD.

Katie forwards cost recovery agreement contact for Virginia State Police to Alex.

Alex confirms that cost-recovery allows for protest response billing.

Jennifer contacts MVP to figure out what coordination they have already completed with
local law enforcement.

James coordinates with Jennifer and local crime analysts to plan LE needs.

DISCUSSION/DECISIONS

Katie and James met with the GWJNF forest supervisor, Job Timm, to discuss how LE
would work with the forest to decide on a law enforcement/security plan. Job would have
authority, with LE help, to make decisions regarding safety at the forest supervisor’s
office. Line officers have authority to close facilities they supervise.

Katie noted the PAOs had a plan in place in the case of peaceful protests, however it
would not be sufficient for the paid protests the FS law enforcement anticipates. Katie
said LE is planning for significant protests.

Tony stressed the protests will be given an adequate first amendment site that takes
safety, traffic, movement into consideration. Tony said worker safety is handled on a
case by case and site specific basis with regards to protests during business hours. How
the forest deals with a particular protest is determined, at least in part, by what
intelligence the FS gathers up front. Jennifer stated the FS has received notification up
front that FS stakeholders are planning protests on the forests. James notified that he is
working with the Virginia Fusion Center to monitor potential protests and other activities
related to pipelines on National Forest System lands.
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¢ Jennifer restated there are multiple cultural sites of concern on the GWJNF that FS
wants to be sure to protect and monitor long term. Katie said this has been well
discussed and long term monitoring plans will be included in the POD.

e Katie said LE Eersonnel could come from several sources, with FS federal officers
Eroviding last minute Elanning to Erotect FS resource, similar to the arrangement with
fire enforcement. LE oetions for the GWJNF include State Policei TrooEers in riot gear
on two week rotationsi FS LE Eersonneli andi countx response teams. Katie Elans to
relz on tactical field forces for any Eroblems on the GWJNF. Additional roving troopers
can also Erovide suEEort. Katie said FS is coordinating with Virginia regarding available

law enforcement personnel and their fees. Virginia State Police also work with local
landowners.

o Alex stated it would be helpful for LE planning purposes to know the schedule of FERC
and FS decisions and objection/appeals processes. She noted FERC'’s practice is to
publish their decision without warning or notice to FS. Jennifer said FS would issue its
draft decision shortly after the FERC. Alex said he would expect protestors to start
showing up shortly after the FERC decision.

¢ Alex said he is nearly done with a cost recovery agreement with the proponent from now
until the FS’s final decision. Participants discussed the possibility of reimbursement vs.
upfront payment from the proponent to cover LE needs for such events as protests. The
agencies also need to work with local LE to determine how they would like to be
compensated for their work on the project, whether through cost recovery with FS or with
the proponent. Alex stressed that for the current cost recovery agreement he needs to
know how many hours the LE officers are spending writing and reviewing operations
plans. Equipment needs, review needs, and additional LE personnel cost recovery for
construction phase is all addressed in a separate cost recovery agreement for after the
FS signs their decision, if the project is approved.

o James updated that the proponent has already been working with other local LE entities
and it would be beneficial to coordinate with them. Jennifer said she has previously
asked the proponent to provide a list of their LE coordination activities to FS.

o Jennifer stated the proponent is expected to pay for and manage security for its own
equipment and personnel. This has been documented in conversations with the
proponent. Jennifer said she would like to have a list of what law enforcement needs
specified in the POD so the proponent can update the POD.

e Tony, Katie, and Jennifer discussed the potential need for closure orders during
construction, if approved. Tony stated the FS might be able to make use of emergency
closure orders on a rolling basis.

e Tony and Katie agreed barriers and closure notices, etc., will be determined on a site by
site basis. At this time the proponent does not need to have samples in their POD.
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Notice of Objection to the Draft Record of Decision for the Mountain Valley Project Land
and Resource Management Plan Amendment for the Jefferson National Forest
Objecting Parties: Preserve Craig, Inc., Save Monroe, Inc., and The Wilderness Society

July 31, 2017



Mountain Valley Pipeline Project Coordination
Date/Time: September 1, 2016 10:30 pm CT
Location: Conference call

BLM Vicki Craft, Miriam Liberatore
Attendees | Forest Service (FS) (EnnifefMAdams, Karen Overcash
Galileo Project Grace Ellis, Lauren Johnston

ACTIONS

¢ Jennifer sends project schedule and any objection period info to Grace.

¢ Galileo updates project schedule and flow chart using Forest Service (FS) decision and
objection requirements. Forwards to FS for review, then to BLM when complete.

¢ Galileo drafts joint communication/coordination plan.

¢ Galileo develops a draft decision file strategy based on BLM guidance and forwards to
FS to incorporate their specifications.

¢ Galileo schedules conference call and GoTo meeting to review the FS Notice of
Availability (NOA) language with BLM and FS on September 6", 2016. (complete)

¢ Vicki confirms NOA strategy with BLM Solicitor.

o Karen forwards draft NOA to Vicki and Miriam for review. (Complete)

¢ Jennifer forwards FS comment filings on Mountain Valley Biological Evaluation (BE) to
Vicki with cc to Grace. (Complete)

e Galileo coordinates with FS on handout for upcoming Draft Environmental Impact
Statement (DEIS) public meetings.

DECISIONS/DISCUSSION

o The Federal Energy Regulatory Commission (FERC) is the lead agency preparing an
Environmental Impact Statement (EIS) to issue a certificate of public convenience and
necessity for the project.

o BLM'’s decision is whether to issue a Right of Way grant (ROW) for the Pipeline with
concurrence from the FS and the United States Army Corps of Engineers (USACE or
ACE). FS must concur with the BLM Record of Decision (ROD) before it is issued. The
Secretary of the Department of the Interior can issue a ROD without FS concurrence.

e FS will decide on whether to issue plan amendments, so the 218 and 219 objection
processes are in effect. The Notice of Availability (NOA) for the Draft Environmental
Impact Statement (EIS) accommodates a 90-day comment period for the forest service
plan amendments.

¢ Jennifer noted the FERC project schedule does not necessarily include time for correct
sequence of the objection process, concurrence, and decisions.

e Jennifer noted the DEIS is being Eushed through guicklx without adeguate time to gather
and review data. FS has asked for more time for reviewi which was Ereviouslx granted
bx Paul Friedman SFERC Eroiect managerz but has since been taken out of the schedule

per ob'|ection from proponents. FS noted that comeleting the DEIS without adeguate
data could slow down progress from the DEIS to the Final EIS (if FS receives numerous
comments from the public).
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o FS has asked Dominion to request more time on the DEIS to avoid needing a
supplemental EIS, but FERC denied the request to amend the schedule.

e FS and BLM will be reviewing FERC’s NOA to make sure it adequately represents the
decisions to be made by the agencies. FS plans to issue their own NOA (and will allow
BLM to review text pertaining to the decision). BLM is not inclined to issue an NOA.
While a BLM NOA would be more easily accessed by their constituents, the review
process is prohibitive and the NOA(s) that add clarifying language on the BLM decision
should be adequate. Vicki will confirm.

Bi-Weekly Cooperator meetings do not require documentation from Galileo.

e All public comments on the Pipeline are submitted to the FERC.
e All communications with FS will go through Jennifer and not directly to the IDTeam.
¢ Sequence of BLM and FS concurrence and Decisions:

(0]

Upcoming Meetings
Participants Objective Date Time (P/C/E)
BLM/FS/GP Review comments on NOA 9/6/16 12:00/2:00/3:00
BLM/GP Decision File Review 9/28/16 12:00/2:00/3:00
BLM/GP PM Coordination (in MS) 8/5/16 8:30/10:30/11:30
BLM/GP BLM IDT Kick-Off (in MS) 8/5/16 11:00/1:00/2:00
FS/IGP PM Coordination/Kick-Off TBD
BLM/FS/FERC | Bi-Weekly Cooperator Calls Ongoing
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ATTACHMENT K

Notice of Objection to the Draft Record of Decision for the Mountain Valley Project Land
and Resource Management Plan Amendment for the Jefferson National Forest
Objecting Parties: Preserve Craig, Inc., Save Monroe, Inc., and The Wilderness Society

July 31, 2017



MVP FS-BLM Coordination Pre Meeting

Date/Time: Monday, February 27, 2017 @ 11:30am-12:00pm (PT)/12:30 — 1:00 pm (MT)/1:30-
2:00pm (CT)/2:30-3:00pm (E)

Call-in: 866.906.9888 Code 9493642#

BLM Miriam Liberatore, Bruce Dawson
Invitees | Forest Service JEnnifemAdams, JGBYINIRM, Karen Overcash,
Troy Morris, Ted Coffman
Galileo Project Lauren Johnston, Grace Ellis
ACTIONS

o Jennifer and Karen discuss DEIS comment response and keywords. Coordinate with
Galileo.

e Jennifer forwards house bill proposing changes to BLM mitigation policy to Bruce, Vicki,
and Galileo.

e Galileo includes a link to the BLM mitigation manual for MVP in the High Level Meeting
coordination notes.

DECISIONS/DISCUSSION POINTS

o Karen stated the FS needs additional information from MVP, including the updated Plan
of Development (POD), SF-299, and Biological Evaluation (BE) before they can provide
full comment responses.

¢ Joby cited a proposed change to BLM’s mitigation policy circulating in the government.
Bruce stated the policy was developed as a response to an executive order. Bruce
stressed one of the stated purposes of the policy is to start considering mitigation early
on in the EIS process. FS and BLM agree it is prudent to start including the proponent in

mitigation discussions as soon as they provide essential missing project documents — for

example the BE, POD, and SF-299.

¢ Jennifer reviewed MVP’s proposed Craig Creek Crossing route and reiterated the FS
cannot complete its review of the updated alternatives until they receive the full
sedimentation analysis. Jennifer also said MVP has identified their preferred route for
the Craig Creek Crossing. The FS has not yet identified the FS’s preferred route.
Jennifer notes this may be a Forest Supervisor decision based on specialist
recommendations

e Jennifer said MVP has requested meetings with the FS and other Appalachian National
Scenic Trail (ANST) managing partners, including the National Park Service (NPS) and
the Appalachian Trail Conservancy (ATC). Jennifer reiterated it is not the job of the FS to
consult with these groups on behalf of the proponent. Jennifer has also requested MVP
provide a purpose and agenda for the meeting to determine what, if any, FS participation
would be required.
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ATTACHMENT L

Notice of Objection to the Draft Record of Decision for the Mountain Valley Project Land
and Resource Management Plan Amendment for the Jefferson National Forest
Objecting Parties: Preserve Craig, Inc., Save Monroe, Inc., and The Wilderness Society

July 31, 2017



MVP FS BLM Coordination Call
Date/Time: Wednesday, June 14, 2017 @ 11am-noon (P)/noon-1pm (M)/1-2pm (C)/2-3pm (E)

Conference Call: 866-906-9888; code 1603852#

Bureau of Land Management Vicki Craft
(BLM)
Forest Service (FS) JEnnifemAdamsPKaren Overcash, Mike
Attendees
Madden
Mountain Valley Pipeline (MVP) | Megan Neylon, John Centofanti
Galileo Project Grace Ellis, Lauren Johnston
ACTIONS

MVP completes and uploads Plan of Development, Biological Evaluation, Habitat
Equivalency Analysis, and Sedimentation Analysis to Galileo’s FTP site. In Process
Lauren notifies agencies when MVP documents are available on the FTP site, including
review deadlines (June 21) and instructions.

Jennifer works with Galileo to schedule resource-specific POD meetings.

MVP submits final Phase Il Archaeological Report after meetings with the National Park
Service (NPS) and BLM Executive Team.

Galileo sends meeting invite for the Executive and Biweekly agency proponent calls to
Mike. Complete.

Galileo distributes agenda for Executive Call on Monday, June 19, 2017 @ 2 pm ET.
Galileo sends updated Culvert Site Visit meeting invite (6/19 @ 10-2 ET). Complete.
FS, BLM, MVP, and Galileo send representatives in person or via phone to tomorrow’s
Appalachian National Scenic Trails meeting with the NPS and Appalachian Tralil
Conservancy.

DECISIONS/DISCUSSION POINTS

Megan updated the HEA and Sedimentation Analysis are all going through final review. The
POD and BE are ready for distribution to FS and BLM. Jennifer reminded Megan the files
should be word documents for ease of editing.

Mike complimented MVP on SEARCH’s preliminary Phase Il Cultural Report. He stated the
report is very well done and will only potentially require closer review of a few small details.
FS agreed they plan to share the final Phase Il report with the State Historic Preservation
Officers and Tribal Historic Preservation Officers once received. Jennifer requested MVP
remove references to Federal Energy Regulatory Commission (FERC) transferring National
Historic Preservation Act Section 106 (Section 106) responsibilities to the FS for Jefferson
National Forest lands. This is no longer accurate (see accompanying email).

John noted MVP has requested FERC to provide more finite information regarding Section
106 consultation completion. All agreed the best course forward is to talk about Section 106
on the upcoming call Executive Team call. Vicki noted BLM is working internally with their
solicitors and with the Advisory Council on Historic Preservation to identify an appropriate
path forward. BLM hopes to have more solid answers for MVP next week.
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¢ John and Megan noted MVP did complete a study of the Weston and Gauley Trail, included
in the West Virginia Criteria of Effects Report.

e Jennifer said the FS is planning on resource-specific grouped meetings to address final
edits to MVP’s latest POD, once delivered. Jennifer is assessing staff availability.

e John noted MVP has been working to identify alternatives to reducing the permanent Right
of Way width on Jefferson National Forest lands in order to address visual impacts. He
suggested by not trimming the canopy MVP would be able to maintain the 50 ft ROW in a
mowed state to comply with US Department of Transportation’ Pipeline and Hazardous
Materials Safety Administration (PHMSA) regulations.

e Jennifer countered that the FS has worked with FERC to develop the ROW rehabilitation
restrictions that would still meet PHMSA regulations. She also said MVP’s proposed
alternative measure would not work, as trees would be cleared anyway for the construction
phase. Jennifer also said this matter relates to the BLM and FS decisions regarding the
ROW and plan amendments, respectively, and should not concern discussions with the
NPS at tomorrow’s meeting.

e John said the MVP’s Visual Impact Assessment concluded that no additional mitigation
measures or stipulations, in this case a reduced permanent ROW width, would be needed to
meet the FS’s Scenic Integrity Objectives. Jennifer clarified the ROW width reduction and
subsequent seed mixes and rehabilitation measures requested by the FS are part of the
analysis that showed reduced impacts to not only visual resources, but also sedimentation
and wildlife impacts. Jennifer restated the rehabilitation measures are approved by FERC
and comply with PHMSA regulations.

o Jennifer concluded that the FS needs to complete internal conversations on the best way to
visualize and describe the FS’'s ROW restriction and rehabilitation methods, and later meet
with MVP to clarify FS requests.
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Notice of Objection to the Draft Record of Decision for the Mountain Valley Project Land
and Resource Management Plan Amendment for the Jefferson National Forest
Objecting Parties: Preserve Craig, Inc., Save Monroe, Inc., and The Wilderness Society

July 31, 2017



MVP FS-FWS Coordination
Date/Time: Monday, March 20, 2017 @ 12-1:00pm (ET)
Location: Conference Call

Bureau of Land Management | Alison McCartney, Miriam Liberatore, Vicki
(BLM) Craft
US Fish and Wildlife Service | (EhfifeMSERRGHe, Sarah Nystrom, Stimalee

Attendees | (FWS) Hoskin
Forest Service (FS Carol Croy, Dawn Kirk, Fred Huber, (SHiiigh
@EES Jesse Overcash, Steve Croy
Galileo Project, LLC Grace Ellis, Lauren Johnston
ACTIONS

propose y e |rg|n|a Department o

Jennifer coordinates with Karen Overcash (FS) and Ava Turnquist (FS) to update the
FS’s environmental effects chart as FS specialists review new MVP documents.
Jennifer emails Job with FS and FWS input on mitigation.

Federal Energy Regulatory Commission (FERC) finalizes the BA and initiates
consultation with the FWS.

FWS meets with MVP to review MVP’s Habitat Equivalency Analysis (HEA).

BLM and FS meet with MVP to review MVP’s HEA.

FWS anticipates requesting an Environmental Constraints Map for MVP to help resolve
potentially conflicting seasonal restriction recommendations.

DECISIONS/DISCUSSION POINTS

Carol said she wants to be sure MVP is not missing any priority birds covered under the
Migratory Bird Treaty Act (MBTA). Carol also stated the FS recommends MVP have a
biological monitor onsite during winter construction. In addition Carol said she wants
MVP to know that golden and bald eagles could be found anywhere along the route and
bald eagles could start breeding activities early in the calendar year.

Carol said the FS and FWS recognizes the need to evaluate and prioritize resource-
based (T&E, slope stability, soil movement concerns) seasonal construction restrictions
as several of the recommended restrictions are in conflict.

Dawn noted Craig Creek is considered potential Threatened and Endangered (T&E)
Species habitat for the James spinymussel, although the documented occurrence of the
species is located 21km downstream of the project. Jen S. expressed concern that in the
draft BA, MVP did not look at species occurrence for the James spinymussel in the
Natural Heritage Database, which puts the closest occurrence of the mussel at
approximately 7 kilometers downstream from the project action area (Note: this includes
the area where MVP modeled sedimentation impacts). MVP did not conduct mussel
habitat assessments within the original action area from the draft sediment analysis.
However, MVP has indicated to FWS that they have reduced the sediment impacts to
within the mussel survey area. Jen S. said she needs to read through MVP’s recent
filings, including the revised BA, to determine if their sedimentation load assumptions
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and construction window make sense. Jen S. noted she thought MVP would be
constraining their construction window to 8 weeks around Craig Creek.

e Dawn and Jen S. stated they need to review MVP’s sedimentation analysis before they
can determine if the analysis is complete, and, if so, which alternative represents the
preferred crossing for the agencies. Dawn said upon preliminary review, the FS
recommends different alternatives based on which resource (i.e. biology, hydrology,
geology, etc.) is being considered.

e Jen S. confirmed she asked MVP to include the Candy Darter and Yellow Lance as well
as other petitioned species in the BA analysis. FWS will make sure these species are
adequately addressed.

e Sarah updated that the Rusty Patched Bumblebee will not be listed in Montgomery
County, however FWS has stressed to proponents that pesticide use and widespread
herbicide use on the right of way is of concern. Sarah said FWS prefers MVP use
targeted herbicides in order to promote early successional habitat that encourages
pollinator occupancy. Sarah stressed FWS does not anticipate the Rusty Patched
Bumblebee returning to the MVP project area before it is complete, and as such the
proponent should not have to worry about the bee becoming a regulatory species for
their project, even if pollinator habitat is encouraged and develops.

e Sarah confirmed there is no need for FS to consult with FWS regarding the Rusty
Patched Bumblebee.

e Steve said the bat surveys turned up evidence of a small footed bat (a FS sensitive
species) but no evidence of federally listed bats. Sumalee confirmed MVP has done their
due diligence with mist net bat surveys and that she believes where bats are concerned
the project is in good shape. Sumalee added she will review the BA to confirm.

¢ Vicki recounted that BLM and FS are coordinating with the Commonwealth of Virginia on
mitigation, and that MVP has now been looped into the conversations. Vicki said MVP is
working on a HEA to evaluate direct and indirect impacts to federal lands, and will be
scheduling a meeting with FS and BLM to review the analyses. Jesse stressed he is in
favor of a landscape scale mitigation plan that substitutes affected landscape features
accordingly. Jesse said he is concerned an edge effects analysis of acres is inadequate
to determine impacts, especially to shellfish.

e Sumalee? said the FWS is requesting an environmental constraints map to look for
potential impacts to migratory birds due to fragmentation and early seasonal impacts.
These impacts and environmental constraints will also need to be addressed for other
species.

e Sumalee confirmed MVP has a meeting with FWS to review the HEA. She said FWS is
open to looking at edge effects and fragmentation and in assisting FS in mitigating
habitat effects on FS lands.

e Sarah confirmed there is no authority for FWS to issue or enforce a permit for incidental
take of certain species under the MBTA.
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e Jen S. confirmed FERC has not finalized the BA to initiate formal consultation, but that
FERC is currently developing a consultation timeline.

° ﬁ]ﬁle Hﬁiisl igﬁ ga;m aﬁgig #F%H?E iggi were a% ?HEFQFIW Fumgxi me FS
needed, especially in regard to the s Slussers Chapel alternative route.
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Notice of Objection to the Draft Record of Decision for the Mountain Valley Project Land
and Resource Management Plan Amendment for the Jefferson National Forest
Objecting Parties: Preserve Craig, Inc., Save Monroe, Inc., and The Wilderness Society
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MVP Call Agenda Monday 21 November 2016

Attending: Mary, Pete, Frank, John H, Barry, Mark, Vicky, Andrew, Wendy, Denise, Lindy, Miriam, Nicole,
Leta, John C, Jennifer, Dan, Justin, Carol, Nicole, Haninah, Alison

Please note: BLM and the Forest Service are cooperating agencies; NPS is not.
Agenda:

» Crossing of the Appalachian National Scenic Trail: Authority for Forest Service

» Overall Concerns about the MVP DEIS
0 Impact of WV Court Decision

> How Does the NPS Position on the DEIS Figure in BLM/FS Concerns about the DEIS
0 Open Trenching
0 More Info Needed

> Role of OEPC

> Next Steps

Notes: Due dates are in red below so they are easy to find.

1) FS Authority for AT Crossing:
a. FSand BLM have authority for lands bought by the FS separately
b. Writing a legal memo
c. Nodisruption to current process
d. Some MOA changes may occur (NPS/ FS MOA)

2) Overall Concerns about the MVP DEIS:
a.

b. WV Supreme Court decision:
i. MVP not in public interest, no connection in WV, no eminent domain for surveys
until have certificate
ii. Could affect routing
iii. Additional info needed: would this include private property?
c. Does the FS need info from private land? e.g. persistence of species
d. FS/BLM: missing info: both along the pipeline and on FS land
i. Soils, water crossings, geology, but every resource needs info on the FS and COE
lands
ii. Visual impact analysis also a concern
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iii. Wildlife impacts also a concern; formal consultation to be done “at future time”;
effect determinations done without FWS consultation; consultation must be
done before DEIS so terms and conditions from Biological Opinion are in the
DEIS for everyone to review.

3) NPS Position:

a.

Visuals, cumulative effects, Section 106
Cumulative effects section missing any analysis: see EPA comments on Atlantic Sunrise
for a good analysis
Construction method in question; inconsistencies in the DEIS
BLRI:
i. Crossing not in the DEIS
ii. Cultural resource concerns
AT:
i. No consultation on visuals
ii. Continuous tweaking of the route and the information provided
iii. MVP contacted the BLRI, but not the AT.
Overall, the FERC DEISs have come out too early, missing critical information. MVP is 3
of the big pipeline DEISs to come out.
Section 106 consultation missing from all of the three pipelines (and a host of others).
Construction method: conventional boring or open trench

4) Role of OEPC:

o o T o

Filing comments for DOI? Role of BLM (FS, COE), NPS, FWS
What is FWS doing?
Reduce confusion. Will a joint Departmental letter do this?
OEPC would like to review comments beforehand, even if not joint Departmental letter.
Won't need much time for review.
OEPC deadlines: 1 or 2 weeks for review in normal procedure, but some flexibility and
can start with drafts.
Dec 7 deadline; could be the 15™? But need to coordinate on what we are saying (BLM,
NPS). See below.
Tentative agreement (pending internal discussions at each bureau):
i. Drafts to OEPC (and each other, NPS, BLM and FWS if applicable) by Dec 7 COB
ii. Final versions to OEPC and each other by Dec 15 COB
iii. Send to Lindy Nelson at OEPC: lindy nelson@ios.doi.gov
iv. Letthe group know if these deadlines can’t be met after internal discussions.
v. Mary will send MVP FAST-41 info to Lindy.

5) Next Steps / Questions:

a.

If BLM issues a deficiency notice, how does that affect the Dec 22" deadline?
i. Haven’t decided for sure on the notice, but would be as soon as possible. Not
sure how it would affect the Dec 22" deadline for comments.


mailto:lindy_nelson@ios.doi.gov

ii. BLM in strong position, but FERC may issue certificate anyway.
b. Deadlines:

i. See above tentative agreement on due dates
c. MVP may change route to avoid BLM involvement.
d. NPS concern over Forest Service Forest Plan amendments.
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MVP Sedimentation Discussion
Date/Time: Thursday, April 6, 2017 @ 7-8 am PT /8-9am MT /9-10am CT /10-11am ET
Location: Conference Call

Forest Service (FS) Dawn Kirk; Pauline Adams
Attendees | GAIl Consultants Joshua Noble, Kevin Bortz
Galileo Project Lauren Johnston

Objectives:
v

ACTIONS

¢ Dawn and Pauline check Environmental Protection Agency 2003 article reference to

determine adequacy of 10% sedimentation load impact threshold.

Dawn and Pauline confirm aquatic biota sediment standards.

Pauline and Dawn complete and send Sedimentation and Hydrological Analysis comments

to Jennifer.

e GAIl starts review and modifications of MVP’s sedimentation analysis section in the
Administrative Final Environmental Impact Statement (AFEIS) as it becomes available.

DECISIONS/DISCUSSION POINTS

e Kevin Summarized his comments with MVP’s analysis as follows:
o MVP uses broad mapping and a large, watershed-scale with averaged input values
across the landscape and lack of localized conditions.

¢ Dawn and Pauline agreed they are concerned
In addition, Dawn expressed concern that
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o Dawn expressed concern MVP’s analysis might not meet her needs to estimate biological
impacts, as the cumulative effects area doesn’t include Stony Creek and Craig Creek.
e Pauline clarified inspection of erosion control measures and sedimentation mitigation

measures needs to be specified in the FS’s Special Use Permit and/or Bureau of Land
Management’s Record of Decision.

Joshua, Kevin, Pauline, and Dawn agree the following points in_

o Clarification on construction starting point and timeline throughout the analysis area;
instruction to make sure analysis includes data for 5-7 years post-construction.

L g oo T
o0 Whether MVP needs to run a limited disturbance scale model to adequately address
effects to smaller scale areas in addition to a whole watershed analysis.

o Accuracy of analysis of efficacy of erosion control measures
. _
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ATTACHMENT P

Notice of Objection to the Draft Record of Decision for the Mountain Valley Project Land
and Resource Management Plan Amendment for the Jefferson National Forest
Objecting Parties: Preserve Craig, Inc., Save Monroe, Inc., and The Wilderness Society

July 31, 2017



MVP FS BLM Biweekly Coordination Call
Date/Time: Monday, May 8, 2017 @ 1:30 — 2:00 pm EST
Location: Conference Call

Bureau of Land Management Vicki Craft, Miriam Liberatore, Mark Mackiewicz
(BLM)

Attendees | Forest Service (FS) (ERRIEMAEERS, Ginny Williams, Tim Abing
MVP Megan Neylon, John Centofanti, Joe Dawley
Galileo Project Lauren Johnston, Grace Ellis

Objectives:

v

ACTIONS

MVP completes the Habitat Equivalency Analysis (HEA) and shares FS-related sections
with FS and BLM as soon as possible.
MVP completes Visual Impact Assessment (VIA) addendum/amendment by May 10, 2017.
FS/BLM start next steps for National Historic Preservation Act Section 106 (Section 106)
consultation compliance.
FS/BLM, and MVP meet to discuss:

0 VIA —Tuesday, May 9, 2017 12:00 — 2:45 pm

o HEA-TBD

0 Sedimentation analysis — Tuesday, May 9, 2017 3:00 — 4:00 pm

DECISIONS/DISCUSSION POINTS

|mpera ive to comp ete the V A as soon as p033| e, preferably by Wednesday, May 10, so it
can be included in the FEIS.

Tim and Mark stressed they feel MVP has been responsive to data requests and that most
of the analysis work has been completed, but that final polishing work still needs to be done.

Joe updated that MVP’s consultant is eager to start review of the Phase Il Cultural Surveys
for sites on the Jefferson National Forest (JNF). Joe stated MVP’s concern that FS has not
been working with MVP’s contractors to do incremental review of the cultural surveys.
Jennifer said this is incorrect, and that FS has been working through incremental review.
Jennifer said FS has been actively providing written and verbal feedback to MVP throughout
the process with myriad environmental and cultural documents.
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¢ Tim said the next step for Section 106 consultation is to complete review of the Phase Il
reports and then develop a Memorandum of Agreement (MOA) with the affected parties.
Mark and Tim stressed the MOA does not need to be completed until the FS and BLM sign
their final records of decision, but that the process should be on MVP’s radar as it takes
significant review time to develop an appropriate MOA.

¢ John reiterated previous concerns about the FS’s comments on MVP’s initial sedimentation

analysis. John said he wants to work with the 0 avoid having to lower the capture

undamentally change impacts to species. Jennifer said FS comments on MVP’s analysis
were prepared by FS’s own resource experts and are written to help guide MVP on how to
structure analysis for FS’s needs to address impacts. Jennifer suggested scheduling an
additional call with resource experts to discuss John’s questions on the sedimentation.

e Tim and Ginny clarified there are only a few additional points in the VIA that FS still wants to
see MVP analyze. John confirmed MVP’s contractor added additional photo locations on
Craig Creek Road and WV 219 roadway. John said the photo simulations take roughly 8
hours to complete per photo. Ginny agreed to review pre-simulations to help MVP determine
which photo locations require complete simulations. Ginny updated that her comments on
MVP’s most recent VIA are specific and brief and should be quick to incorporate into a
complete VIA. Jennifer suggested a page-turn meeting to edit the final VIA would be the
most efficient path forward.

e Joe updated that MVP has completed a HEA for the entire proposed pipeline route and is
awaiting feedback from several agencies and state governments, not including BLM and FS.
MVP has not yet shared the VIA with the FS or BLM, and has not solicited comments from
the FS or BLM on the HEA development or report. Joe said MVP is willing to pull out the
sections of the HEA pertaining to JNF lands and share it with the FS. He also said the HEA
is being used to help create a Migratory Bird Conservation Plan. Joe stressed that given the
recent changes in mitigation directives and policy across federal agencies it has been
difficult to finalize and apply the HEA.

o Tim said it's encouraging that MVP has used the FWS’s methodology to develop the HEA
model. Tim reiterated the FS is mainly concerned with how the project will impact core forest
and how MVP would plan to mitigate those impacts.
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Notice of Objection to the Draft Record of Decision for the Mountain Valley Project Land
and Resource Management Plan Amendment for the Jefferson National Forest
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FEIS and Forest Service Shortcomings in Assessing Mountain Valley Pipeline
Sedimentation Impacts on Streams: a Citizen’s Review

In working through FERC's treatment of stream-related impacts in the FEIS for the
Mountain Valley Pipeline, | have discovered what | believe are seriously compromising failures of
reasoning and procedure in FERC’s handling of the MVP-commissioned study by ESI of streams in
the Jefferson National Forest. Although the ESI study is itself flawed, some of the valid issues it
raises call into question the validity of all the FEIS conclusions concerning possible impacts from
sedimentation on affected streams. Problems in the FEIS include drawing generalized conclusions
based on limited or deeply flawed studies that are inadequate proof of FERC’s conclusions,
ignoring relevant data from available studies, and 'cherry picking' information and statements that
are supportive of agency conclusions—even while ignoring other conclusions from the same
studies that are not supportive of the application’s claims. The issues addressed below are
damaging to the FEIS, to the 401 Water Quality permits based on the FEIS, and to the Forest
Service comprises with and approvals of the MVP project.

The following discussion includes evidence of a number of failings and irregularities in the
handling of the MVP application by FERC. My focus is on the project's potential effects on more

than 1000 streams. FERC and the US Forest Service share responsibility for seriously deficient
evaluation of information submitted by MVP and its subcontractors.

Among the problems identified here are the following:

e Based on Forest Service discussions of the procedures for estimating sedimentation, FERC's
approach to evaluating stream impacts—which depends almost exclusively on sediment
resulting from stream crossing methods—is wholly inadequate and unprofessional. The
sources presented by FERC in support of their claims about dry ditch crossing procedures
are inadequate as a basis for generalizing about the MVP route's impacts: one study
involved a single stream and its tributary, the other collected no data on long-term
sedimentation impacts resulting from anything but the crossing method.
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e FERC appears to have utilized data favoring the Project that was drawn from an outdated
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1. The FEIS Assesses ONLY the Crossing Method—an Inadequate Basis for Estimating
Sedimentation Impacts

To understand the centrality of the ESI study, it is important to note first that FERC's
argument in the FEIS is grounded on two other studies of sedimentation that purport to show that
impacts will be minimal. These studies are referenced in the FEIS on page 4-120. The first was a
2009 study by Moyer and Hyer of sedimentation over 24 months resulting from the dry-ditch
crossing in Tazewell County, Virginia of a single stream (Indian Creek) and one of its tributaries.
While such a limited sample was adequate for the study's purpose of evaluating continual
sediment monitoring, clearly, a single stream does not provide a scientific basis for generalizing
effects to all the 1000+ streams affected by the MVP (there is too much potential variation in such
relevant variables as Soil types, the steepness of surrounding slopes, maximum discharge rates and
so forth). The second study was published in/ 202y IREEIACEIEREINIESKSSH; the authors
compared "sediment entrainment" resulting from various crossing methods on several streams,

but they included no long-term examination of sedimentation, some of which would result from
other aspects of construction in affected areas.

From these two studies, GERGISIafficoRGINcEtaNhEwsen e yaicnerossingmethos
ensures that the MVP will have minimal impact on streams. They claim that sediment increases
will be short term—mostly no more than a few hours or possibly 1-4 days following the

construction of the crossing—and will be limited in extent to "a few hundred feet" downstream of
CREIGFESSIABISIES) (FEIS, pg. 4-120). FERC staff attempt to bolster this argument by enumerating the

types of plans that FERC and MVP have in place for construction and mitigation. These plans,
however, do nothing to resolve the illogic of asserting that the only significant source of
sedimentation will be the crossing method used at the crossing site. In fact, the ESI study clearly
refutes the claims of “minimal impact”, duration of effect, and extent of downstream
sedimentation. While such claims may be true for a single crossing examined in the abstract, they
do not hold for a crossing in its actual context of occurrence.

In fact, assessing only the crossing method as a source of sedimentation defies basic
principles of environmental assessment as articulated by the Forest Service's response to early
studies of potential MVP impacts to the Jefferson National Forest (the relevant documents will be
discussed in greater detail in subsequent sections of the present comment). To properly estimate
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2. What FERC Staff Say—or Fail to Say—about the ESI Study

FERC staff had access to another body of research, studies that addressed geographical
areas directly affected by the MVP Project, specifically the crossing of the Jefferson National Forest
(JNF). MVP commissioned Environmental Solutions and Innovation, Inc. (ESI) to conduct two
studies of the JNF which were submitted to FERCon'March 1, 2017, almost four months priorto
the release of the FEIS:" The studies are included in the FEIS as Appendix O; O-1 is entitled
Biological Evaluation for Threatened, Endangered, and Sensitive (TES) Species; O-3 is entitled

GydrelegicAnGlSisIofSedifmentatiom The two studies utilize much of the same basic data and
even share verbatim a few entire paragraphs of discussion. UiENESoRSlRcREEaiREIEIRES

||
i

1 This information can be found in Docket CP16-10, Document #20160408--5318, Document file containing narrative
responses to Forest Service requests which includes transcriptions of Forest Service commentary on MVP's original
submissions of impacts on streams in their Resource Report 2. The FS response includes the following:
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? See Docket CP16-10, Document #20160816—5247. The Forest Service review of the original ESI studies includes the
(GISWIREIGEEEHERMS I n the first sentence, the applicant makes the statement that the actions proposed would
“temporarily” increase sediment yields. This is an incorrect premise and unfortunately is the foundation of the
effects discussion. The applicant states that pipeline construction will generate sediment loads well above
background, but treats the disturbance as a single-year occurrence. The reality is that the sediment yields will
continue to be elevated, decreasing over subsequent years to a new normal that is dependent on the persistence of
the waterbars and other structural BMPs and the cover and type of revegetation of the pipeline corridors. The
pipeline corridors will likely be maintained in a shrub/grass/forb state for the life of the pipeline. As Table 2 (p.
7) shows, this kind of land cover would have a different Management Factor that will be more than three times
the current condition."
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In contrast to the two studies of the dry-ditch crossing method, the ESI studies of the
MVP in the Jefferson National Forest were intended to evaluate all sources of sedimentation
resulting from the project (FEIS, Appendix O-1—pg. 9: "Taking into account the USFS comments
and recommendations, ESI re-conducted the analysis to include all aspects of the Project."). In the
same vein, the Hydrologic Analysis study's intention was to project a reliable estimate of the
impact of the Project—not just crossings—on area streams.

The FEIS refers to this hydrological study's results in only the most selective and cursory
way on page 4-146. The ESI studies provide a good deal of information: the Hydrologic Analysis is
29 pages, the Biological Evaluation is 142 pages long, but the FEIS presents only 4 major
propositions relative to the study, all compressed into a single paragraph addressing effects to the
Jefferson National Forest. In the sections that follow | present these propositions and analyze
their weaknesses.

2.1 The FEIS claims that the ESI studies show that impacts will be temporary.

The first FEIS proposition is this: "Three subwatersheds would exhibit temporary increases in
sediment loads and yield due to project construction (year 1-2 of construction of each respective
subwatershed)."

This claim of “temporary increases” extends the pattern of assertion, already discredited
above, that sedimentation from the crossing will last no more than 1-4 days: but here, the term
'temporary' is now extended to a period of 1 to 2 years. The statement minimizes impacts in
some other ways as well. First, the statement implies that impacts are restricted to only three
subwatersheds. The FEIS neglects to say where the figure for only three affected watersheds
appears in the Hydrologic Analysis, and | was unable to find such a statement there. In another
source, | did, however, discover that such a claim appears in MVP's early responses to Forest
Service criticisms of their sediment studies. There, MVP also identifies the three subwatersheds
as being Clendennin Creek, Craig Creek, and Stony Creek."? It is troubling, though all too
revealing, that the FEIS might depend in part on a document that was subsequently extensively
revised and corrected after severe criticism from the Cooperating Agency which reviewed the
MVP submissions.

In fact, the Hydrologic Analysis Table 1 (Appendix 0-3—pg. 8) lists five subwatersheds
studied—not three. Table 5 (Appendix 0-3—pg. 24) lists streams projected to suffer greater than
10% increases at some point in the 5 years of the study's projections—and it includes streams in all
five subwatersheds described in Table 1. Tables 3 and 4 in the Hydrologic Analysis both examine
changes over 5 years and include streams in all five subwatersheds: in the first year (which
involves active construction, clearing of forest canopy, etc.) Table 3 reports that 1st-year
percentage increases for JNF catchments range from .40% to 361%, with 17 of 29 areas seeing a
greater than 10% increase. By year 5, according to the same Table, the 17 has risen to 20—which
contradicts the FEIS implication that impacts drop as the environment reaches equilibrium.

3 See Docket CP1610, Document 20160408—5318, file of narrative responses to Forest Service, file page 67.
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Still, the common-sense FEIS claim that sedimentation damage is likely to be worst in the
period closest to construction receives some empirical support in the Hydrological Analysis: Table
4 states that in the first year (i.e., during active construction) downstream segments of affected
streams will probably see increases between .83% and 63.5%, with 4 stream segments above 10%
(by year 5, there are only three streams still suffering a greater-than-10% increase over baseline,
all in the same subwatershed). But in other dimensions, the FEIS statement clearly understates
and misrepresents the impacts described—much to the benefit of the applicant.

2.2 The FEIS says that the highest reported impacts are exaggerated.

The second FEIS proposition is this: "Approximately 29.3 miles of stream segments
downstream of the MVP area within the Jefferson National Forest and within the study area are
expected to have a 10% increase in sediment loads or more (Appendix 0-3). However, a large
portion (nearly 13 miles) of stream impacts can partially be attributed to the pre-existing
Pocahontas Road, the presence of which, due to several modeling factors, led to an
underestimation of existing sediment loads."

I've identified four issues (a-d below) about this proposition which undermine the FEIS
implication that there is no serious problem raised by the impacts described in the ESI studies.

(a) The data reported by ESI offer a serious objection to FERC’s FEIS claim that there will
be no significant impacts to streams. By the point where this statement is made on page 4-146,
the FEIS has already asserted that sediment damage will be limited to "a few hundred feet"
downstream of crossings (FEIS, pg. 4-120). In Hydrological Analysis Table 5, the ESI study projects
that sediment impacts will carry for miles downstream of a crossing—even assuming that the
dry-ditch method and all proposed mitigation techniques are used. Thus, the ESI study refutes
the assertion that impacts to streams will be limited to “a few hundred feet”. It also suggests
the need for a more systematic estimate of the extent and duration of sediment plumes
generated by every one of the 1000+ crossings along the route—and in many cases these will be
further enlarged by other construction factors such as access roads or ATWS'’s.

(b) FERC staff do not react to the admission in the ESI study that a methodological error
invalidates conclusions for approximately 44.3% of the stream impacts evaluated; however, the
FEIS does makes good rhetorical use of this error in an attempt to dismiss the severity of
projected sedimentation increases. An examination of the ESI material shows that neither the
Pocahontas Road nor Mystery Ridge Road were included when estimating baseline data on
existing sediment loads—a hugely damaging methodological error "likely due to a combination of
cell resolution or forest canopy" (according to the Biological Evaluation report, Appendix O, page
01-12).* Without accurate and reliable baseline data, no conclusions about increases can be

4 The reference to “cell resolution or forest canopy” indicates that the study depended largely on desktop information
rather than on-site observation of the terrain being analyzed.
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drawn for those segments of the study affected by the error. Streams involved in the area of the
two roads include some of those with the highest estimated increases: fifiialiGRIBIERED

(69.75% increase), Clendennin Creek (29.15% increase), and Curve Branch (48.76% increase) — as
AENESSioRyICFEESNIYaiRGIEasSE)FERC and the Forest Service seem eager to discredit these
large reported increases—while accepting the flawed report's evidence that the most severe
impacts will endure for only two years--despite the errors in method. This is hardly a rigorous,
scientific response.>

(c) Impacts expected from Access Road construction are obscured and confused. The FEIS
statement obscures the complexity of the data on access roads in the JNF area. The Table of
Access Roads (FEIS Appendix E-1) describes MVP's plans for Pocahontas Road and for Mystery
Ridge Road (see file pages 52/53). While the ESI study asserts that improvements to Pocahontas
Road will be minimal, and that upon completion of the project the road surface “will be returned
to original or better conditions" (ESI Biological Evaluation, pg. O-1-12), the tables in Appendix E on
Access Roads and Appendix F-1 describing stream crossings create a different impression.
Pocahontas Road appears to be what the Access Road table calls "MVP Gl 232", a permanent
access road which will intersect the pipeline ROW at Milepost 197.8. While the 2000 edition of the
Delorme Atlas for Virginia describes this road as a "Jeep Trail," FEIS data show Pocahontas Road is
6.24 miles in length, with a gravel surface on a roadbed 12 feet wide. MVP intends to extend this
roadbed to 25 feet involving land disturbance 60 feet beyond the roadbed footprint. The Access
Road Table also indicates that only 10% of the road will require improvements which will result in
a disturbance of only 3.02 acres.

Despite these reassurances in the Access Road Tables, the Appendix F-1 listing of
waterbody crossings seems to describe a somewhat different scenario. The listings depicting
crossings in the JNF begin on file page 80 of the Appendix. Here the table entry for Kimbalton
Branch lists an ROW crossing (permanent easement and workspace) followed by an Access Road
crossing for Gl 232. Following this initial mention, there are 21 listings for access road crossings by
Gl-232 (i.e., Pocahontas Road.) In 8 instances the entry includes a first crossing described as
culvert/fill, followed by a second entry listing a crossing described only as "TF"—an abbreviation
that remains undefined in either the Appendix or the FEIS text, but which | take to indicate some
form of temporary workspace or temporary fording of the stream needed to install the culvert and
fill. Streams crossed by Access Road Gl 232 include Kimbalton Branch and 5 UNTs, Clendennin
Creek and 6 UNTs, Curve Branch and 1 UNT, and a UNT to the New River. | assume that the
crossing table's listing of both a culvert/fill construction method and the accompanying TF needed
for installation implies that all these crossings are to be built during the project. If so, they

5 In analyzing the earlier versions of MVP Resource Reports, Forest Service commentators were especially concerned
with developing accurate sediment assessments and estimated increases, Document #20160311—5013 (submitted on
3/10/16), esp. pp. 5-7.
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constitute something considerably more damaging than the minimal work claimed in the ESI
discussion.

Confusions abound: by my calculations, to extend a 12-foot road surface to 25 feet over a
length of 6.24 miles would result in something close to 10 acres of disturbance, not 3.02. Similarly,
if land disturbance beyond the current footprint will extend 60 feet, then disturbed acreage would
total 46.45 acres—and even if only 10% of this is to occur, disturbed acreage is in excess of 3.02.
For the permanent conversion of Mystery Ridge Road, my calculations are somewhat less
problematic: the 1.4 mile-long, dirt road is said to be 10 feet wide and will be extended to 25 feet,
which will result in 2.79 acres of new land disturbance. However, the table states that newly
disturbed land will extend 30 feet from the current footprint—which could result in as much as 5.2
acres of disturbance, but only 50% of the road is thought to need work: so 2.79 acres seems a
reasonable estimate. It seems quite important to clarify these issues since total surface of
disturbed land is a major factor in predicting sedimentation.

(d) A final note on this second FEIS statement: while the FEIS acknowledges there may be
sediment load increases greater than 10%, FERC staff do not note why that 10% figure is
significant.® The ESI study acknowledges that the 10% increase is used as a standard because—
in the absence of some nationally-defined standard for sedimentation limits—it is a widely
accepted MAXIMUM increase acceptable given the vulnerability of aquatic organisms to
increased sediment. This is stated in the ESI Biological Evaluation, FEIS Appendix O-1, pages 10-11
where the claim is referenced to the USEPA, 2003. For the Moyer and Hyer study, US Fish and
Wildlife Service established that a 15% increase would be the highest acceptable. This provides us
with our first statement of a measured 'minimal impact,' a quantified definition that FERC has
resisted formulating. By this standard a large number of the impacts described in the ESI study
are NOT minimal or insignificant. FERC, on the other hand, has shown a preference for highly
elastic definitions of “minimal” and “temporary”. The FEIS on page 120 refers to “insignificant”
amounts of sediment as “temporary impacts” that will endure only a few minutes or possibly 1-4
days—and will affect only a few feet downstream of a crossing. But by page 4-146, the definition
has been stretched to include sediment increases greater than 10% which may occur over a period
of 1-2 years. Clearly, for FERC, whatever negative impacts will occur will be judged by the staff to
be “minimal”.

%1n an earlier comment to FERC | pointed out that the agency has systematically refused to quantify or even to
define a 'minimal' impact—that is, the greatest acceptable impact from sedimentation beyond which the agency
would withhold approval. This fits the regular pattern of their argument: the stream crossing method minimizes
impact, so whatever effect it has will be 'minimal’. From FERC staff's point of view, apparently, this argument renders
detailed data on sedimentation unnecessary.



2.3 The FEIS states that most impacts would last no more than 5 years.

The third proposition the FEIS bases on the ESI study is this: "Sediment loads and yields
would reach a new equilibrium within 4 to 5 years after completion of the project that for most
streams would represent a 1 percent or less increase in sediment load over baseline conditions,
with the exception of Kimbalton Creek, Curve Branch, and Clendennin Creek."

Again, the FEIS fails to reference the source of this information (possibly Table 4 in the
Hydrologic Analysis?), and there are a number of objections to the claim. First, note that this
statement omits the extremely high levels of increase projected for these three streams
(Kimbalton: 68.9%, Curve: 48.76%, Clendennin: 29.5%). Second, note that the three
"exceptions" mentioned are all part of the subwatershed where data is invalidated by the
Pocahontas Road problem. So the claim implies that there will be no streams with effects as high
as those attributed to the three exceptions, although FERC protects itself with the accommodating
phrase "most streams".

In fact, the ESI study indicates that there may be further exceptions to the "less than 1%
increase" claim, affecting stream catchments in areas where the estimates are not invalidated
by that error—but these data are effectively hidden from the reader. While it appears to be true
that, by year five in the projections, sediment increases above baseline have subsided in most
downstream segments, the same is not true of the JNF catchments in which the stream segments
are located. As | previously noted, for the catchments listed in Table 3 of the Hydrologic Analysis,
there are 20 instances (out of 29 catchments listed) where land disturbance from construction is
predicted to result in increases above the 10% standard to as high as 320% -- even in year five.
These range from a low of 11.58% for a segment of Craig Creek, to a high of 320.55% for one
segment of Kimbalton Branch. Of the 29 areas listed, 12 are projected to see increases above
50%. Nothing in the FEIS treats of these figures—or explains what will be done to assure that such
sediment loads do not enter the streams draining these catchments. ElEhlfEREIESISTHEYS

projected 79% success rate proves accurate for sediment mitigation (see the ESI Biological
ErEluEtionSCyIEEISIAppEndoInoiEtoNabIENRENOIsIR)) we have to wonder how far this

can reduce a 320% increase in sediment load for the Kimbalton segment described. @iliflib

2.4. The FEIS concludes the ESI study shows that any unavoidable impacts can be mitigated.

In their final proposition, the authors of the FEIS concede there will be impacts but that
they don't really matter: "Although sedimentation is unavoidable during in-stream construction,
associated impacts would be minimized by the use of temporary and permanent sediment and
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erosion controls designed to avoid the movement of upstream sediment into downstream portions
of watersheds."

The disingenuous first clause is typical of FERC's reduction of the problem of sedimentation

In response, one wants to GUSIEHSECIESHSSVcSSIEARyIcHtoNS : GiNEEtSISupPoRing

MmitigationsiareleffectivelsimotisuffiGient The Hydrologic study attempts some further
discussion of this issue, havifgicommitteditselfitotheZo% figurereferencediaboverasibeingithe
Gasisifernsemelefitheifcaléulations The Hydrologic Study includes a brief discussion of sediment

control rates referencing USEPA studies which register ranges of success between 10% and 90%
(USEPA 2009) with success rates for construction sites as high as 85% if care is taken in
implementing all best practices (FEIS Appendix O, page 03-15). However, what is needed is a
detailed examination of success rates for the various techniques as established in terrain similar to

that in which the MVP would be constructed if approved. Thefailuretoldecumenticlaimsiof

submissions?, and the FEIS does not fully escape from such a concern despite such passages as

So, in the end, it appears that the authors of the FEIS did not really learn that much from
the ESI studies. Instead, they extracted from the reports only those statements that would
confirm what MVP and FERC have claimed all along: All impacts from the proposed construction
will be temporary, limited to a year or two. Even the worst predicted impacts may not actually
reach significant levels. Impacts that do occur will subside within 5 years. All unavoidable impacts
can be resolved through mitigation.

3. What can the FEIS and ESI materials tell us?

Obviously, some parts of the ESI studies are largely invalid as data on specific stream
impacts within the JNF: both the US Forest Service and FERC must admit that a substantial

7 This point is forcefully made in the Forest Service responses to early MVP data: see Docket CP16-10, Documents
#20160311—5013 and #20160816—5247.

8 See for example, Docket CP16-10, Document 20160408—5318, which includes QN BSSatVelesponsesoIEOres)
Service'RequestsifiledMarchi9;2016:0 The exchange begins on page 42 of the document with this terse comment from
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number of the conclusions about percentage increases in sediment must be rejected. GHGEIES)
recognized the error in their procedures, they should have recalculated baselines for the affected
subwatersheds—and the Forest Service and FERC should have demanded no less of MVP's
subcontractor. It was irresponsible of either FERC or the Forest Service to have tolerated the
flaws, and dishonest to draw from the study only those statements that favored the applicant.
At the very least, there must be some quantified estimate of the probable impact on the baseline
data and any resulting estimates of increase: it is clearly not scientifically acceptable to state that
"a large part" of the increases (though who could say how large) can "partially" be "attributed"
to a procedural error. Instead, much of the data in essentially half of the study should be
discarded.

However, the data that are not implicated in the procedural failure should be examined
more seriously than has so far been the case. We should avoid the proverbial mistake of
throwing out the baby with the bathwater, no matter how muddy the little whisker may be. The
ESI studies do directly challenge conclusions stated in the FEIS, which seems to have ignored the
implications of these bodies of research although the ESI studies are all we have to draw upon in
terms of local data. Moreover, there are some results from the studies that are immediately
useful estimates of potential damage to JNF water resources (EVERliftREIRGrEstSErvicelias
@decideditareducalitsistandardsisotheseicanibelignored) And, most importantly, the ESI studies

should have motivated FERC staff to develop (or locate) a matrix for streams assessment that
would have informed effective research on predicted impacts outside the Jefferson National
Forest.

3.1. There will be significant impacts to streams along the entire MVP route.

If we assume that at least some of the ESI materials are, in fact, acceptable, they provide a
basis (admittedly rather limited) for asserting that the FEIS has ignored evidence which flat-out
contradicts their claim that all impacts on streams will be insignificant and short term. If we
accept the ESI assertion that a 10% increase in sediment load is the maximum acceptable, then
the ESI studies do document some significant impacts. For example, the tables of data in the
Biological Evaluation reveal that Craig Creek, Mill Creek, and Rich Creek drainages—none of
which is implicated in the Pocahontas Road fiasco—share an important structural similarity
which is also a common feature of most of the affected streams in the discredited
subwatersheds: in each case there are multiple tributaries, many of which suffer substantial
increases and could pass along these increases to their mainstem stream as well. Moreover, Table
5 in the Hydrological Analysis identifies 12 stream segments that are said to have a greater than
10% increase in sediment load at some point in the 5-year period needed to establish a new
equilibrium—including entries for multiple Unnamed Tributaries (UNTs) to mainstem streams. In
total, these 12 units account for as many as 20 of the 29 catchments identified in Table 3 of the

same study. That is, up to 68.9% of the Jefferson Forest streams studied are threatened with a
10% or greater impact from sedimentation. This includes, for example, 3 UNTs to Craig Creek, 3
for Stony Creek, 3 for Clendennin Creek, and 2 each for Kimbalton Branch and Curve Branch, as
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well as most of these mainstem streams. On the basis of the studies, then, we can affirm that
there ARE some significant impacts to streams that will probably result from MVP construction.

3.2. Accumulating (Cumulative) impacts are likely in at least 84 local watersheds.

A responsible response to the ESI studies could have provided a means by which to
identify more clearly how many such streams there are along the route of the MVP. As already
suggested, the ESI study shows that the vast majority of affected streams are, in fact, part of a
branching system of tributaries that, in addition to the mainstem stream, are also crossed by some
element of MVP construction. The prevalence in this list of a pattern involving both UNTs and
mainstem stream suggests that serious effects are highly likely where multiple crossings occur
within a single local watershed.® The first step in projected research on impacts could start with
this question: how many instances of this multi-branched stream pattern occur along the route?

The FEIS does not make it easy to answer this question. The FEIS provides no detailed maps
of the affected watersheds (a feature | requested repeatedly throughout the application process).
The Project Maps provided in Appendix B make the larger streams visible only at 200%
magnification, and they entirely exclude many of the ephemeral and intermittent tributaries that
become an important dimension of the stream systems we need to view. Moreover, the Appendix
F Table of Waterbodies Crossed by the Project fails to indicate when a given stream complex is
actually a tributary to another listed complex. For example, "Stonelick Branch" in Summers
County West Virginia is listed as having both its mainstem and several UNTs crossed by the MVP,
but nothing in the table acknowledges that Stonelick Branch flows into--and may contribute
accumulated sediments to--Hungards Creek, which itself is crossed multiple times along with its
numerous UNTS. And, of course, in the absence of effective mapping, readers must draw on any
firsthand knowledge they may have of the hundreds of streams involved--or else use a more
thorough atlas of the waterbodies in affected counties.

Despite these irritations, | have been able to assemble some information on the number of
'local watersheds' endangered by the MVP. | have assumed that significant damage is likely to
occur for any local watershed with crossings on 5 or more tributaries. [In the listing below, | report
figures derived by hand-counting the entries in the FEIS Appendix F-1 so numbers may not be
absolutely correct. Appendix F-1 is not entirely consistent about listings, including as a 'crossing' a
large number of entries bearing the undefined designation "TF"—which appears to be some form
of temporary crossing, ford or workspace which usually accompanies a more clearly-defined
crossing such as an Access Road or the ROW. | did not try to separate these TF crossings from the
others. However, | excluded from my counts any stream complex with fewer than 5 identified
UNTs contributing to a mainstem stream, using the Appendix designation (e.g., "UNT to Hungards
Creek") as my guide.]

% have pointed out to FERC that this pattern of multiple crossings within a single stream complex is quite common,
affecting the vast majority of the stream crossings described in the Table of Waterbodies Crossed (FEIS Appendix F.) In
fact, there is evidence in the Table that there are over to 100 instances of such multiple crossings.
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# of Watersheds Crossings in Watershed/ % of Total Crossings

w/ 5+ UNT's Total Crossings Listed
WEST VIRGINIA 54 640/923 69.3%
VIRGINIA 30 376/421 89.3%
TOTAL 84 1016/1344 75.1%

This data, | believe, clearly demonstrates FERC’s lack of environmental due diligence in assessing
impacts to watersheds, a failure resulting from the Agency’s insistence on considering only the effects of
a single stream crossing in isolation from any other factors. This falsification by exclusion of relevant
contradictory data is, quite simply, the only way to make a claim of minimal impact. Of course, a single
stream crossing by open-cut dry-ditch methods may have minimal impact on a stream—assuming, at least,
that the crossing was originally sited in such a way as to avoid serious complications such as steep
surrounding slopes, heavily-silt-based soils and so forth. However—as best | can determine— in 75% of
the crossings required by the present route, there is the additional factor of accumulating (i.e.,
"cumulative”) impacts within the local watershed, the unavoidable effects of multiple crossings.

In some cases, the number of crossings for a single watershed is quite shocking. As shown
in the following data, in both WV and VA there are fairly large numbers of streams where the
number of crossings exceeds 10 for a single watershed. [In Virginia especially, a number of
mainstem streams (e.g., the Roanoke River and others) have multiple sections listed, with the
mainstem watershed apparently interrupted by some other tributary complex. In these cases |
treated all the contributing UNTs to that mainstem in a single count for the stream in question.]

# of Watersheds with High numbers of crossings/watershed
10 or more crossings 10-20 crossings >20 Crossings
WEST VIRGINIA 25 19 6 (22, 23, 30. 31, 36, 47)
VIRGINIA 16 11 5(21, 24, 24, 24, 34)
TOTAL 41 30 11

Clearly, if the kinds of impacts identified in the Jefferson Forest may predictably occur outside the
Forest lands, then significant impacts are not just possible but likely to be widespread.

3.3 Typical stream characteristics could further narrow the focus of needed research.

Once we know more clearly the watersheds that should be examined, we would need to
develop more specific focus on streams with particular characteristics. A review of FERC's
Appendix F-1 Waterbodies Crossed could provide further details on the streams in the ESI study
set: their width, the number of crossings proposed, the flow regime (perennial, intermittent, or
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ephemeral). Drawing on other compendiums of MVP data contained in the FEIS appendices, FERC
could also have established such relevant variables as surrounding slopes, soil types in the crossing
context, and possibly even typical precipitation patterns for the area. The resulting stream profiles
could have helped predict just how many streams along the route would be similar to those JNF
streams most likely to be damaged. An agency interested in evaluating stream impacts would
surely have required such research be carried out before announcing any far-reaching
conclusions.

For example, FEIS Appendix F-1 "Waterbodies Crossed by the MVP" allows us to identify the
number of streams along the entire MVP route that are similar to the streams studied by ESI
within the vicinity of the Jefferson National Forest in terms of width and flow regime (e.g., "7'-wide
perennial streams"), and the number of such streams that also had multiple UNT crossings (as did
most of the streams in the ESI study). To illustrate the process, | have prepared such a
presentation of information in Table 1, Appendix Il to this document. It shows that there are at
least 64 streams along the MVP pipeline route that are similar enough to streams in the ESI study
to deserve individual evaluation.

While stream width, flow regime, and watershed structure are significant variables that
indicate the need for additional evaluation, there are other factors that should be considered as
well. Table 1 suggests that 64 streams along the MVP route qualify for further assessment
because of their similarity to the ESI study set. But FERC might also have pursued an approach
based on a general set of variables known to be crucial to sedimentation issues. As noted in
"Pipeline Stream Crossings: A Risk-based Approach to Minimize Aquatic Impacts” (Janine Casto,
Geomorphologist with the US Fish and Wildlife Service)?, desktop review of other properties
could lead to a far more detailed assessment of those streams most at risk. Variables include an
evaluation of the floodplain and stream characteristics such as valley width, width and condition
of the riparian corridor, stream types, stream slopes, and bed and bank materials. It is troubling
that such analytic tools are available—but were not utilized by either MVP or FERC to do the
kind of analysis that would aggregate impacts into a scientific and fact-based assessment of
potential impacts to streams.

3.4 FEIS data can correct and expand on the ESI presentation.

We can also use the Appendix F-1 Table of Waterbodies Crossed to confirm, correct or
expand on information provided by ESI or the text of the FEIS. For instance, we can identify all
those streams that might be assumed to be "in the vicinity" of the JNF. This turns out to be rather
more than the ESI study included. Such research can reveal the sources of sedimentation in Rich
Creek, which is said by ESI to mark the Western limit of effects for MVP's work in the JNF: the
ESI study does not identify the two tributaries (Dry Creek and Painter's Branch) which

10 An abstract of this article is available at https//acwi.gov/sos/pubs/3rdJFIC/Contents/8F-Casto.pdf
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presumably must be primary sources of the heavy sedimentation predicted for Rich Creek, since
they are the only two such tributaries directly crossed by elements of the MVP.

We can also describe streams omitted from the ESI study, but which the MVP must cross
in reaching the Eastern-most branch of the Jefferson National Forest. The ESI study ignores these
streams—although they are heavily impacted by construction and are clearly in the "vicinity” of
the Jefferson, lying between Milepost 201.9 (just East of Curve Branch, which is analysed by ESI)
and Milepost 217.9 (just west of the Craig Creek Drainage which resumes the treatment by ESI).
These miles of crossings include multiple impacts on the watersheds of Dry Branch (7 crossings),
Doe Creek (6 crossings), Little Stony Creek (11 crossings), and Sinking Creek (35 crossings). It
should be noted that both Little Stony Creek and Sinking Creek are described in the FEIS Appendix
F-1 as coldwater streams supporting reproducing populations of wild trout. In addition, Little
Stony Creek is the primary access to Cascades Falls, a popular tourist destination attracting up to
500,000 visitors a year, many of whom come to fly fish as they hike their way upstream to the falls.
These streams are therefore likely to have some considerable economic value to local
communities in Giles County—a fact that makes their exclusion from the ESI study harder to
explain.

Table 2 (Appendix Il) of this comment provides an illustration of this use of FEIS data as a
check on ESl accuracy. In summary, the results show that there are 126 crossings of 106 individual
streams between the Rich Creek drainage on West and Dry Run/North Fork of the Roanoke River
subwatershed to the East of the Jefferson National Forest. The Table includes 75 crossings not
addressed in the ESI study—and which therefore escape the notice of both the Forest Service and
FERC, despite the importance of these watersheds to the region. The table also includes an
abbreviated indication of the 'type' of crossing (ROW, Access Road, etc.) involved.

This Table allows us to see more fully the dimensions of the pipeline's impact on the
region around the National Forest. The fact that the ESI study excluded such a large number of
streams is cause for concern, especially in light of the Forest Service directive that the study must
be sensitive to effects that might originate on JNF land but impact the general public by affecting
private holdings in the area. The effects on Little Stony Creek and Sinking Creek—46 crossings in
all—are unavoidable effects of routing across the JNF in the way MVP has chosen. It is an added
reason for assessing impacts on these 2 streams which provide environmentally sensitive
coldwater habitat and are economically significant to the region as well.

A further benefit of this examination of the ESI data is that it also allows us to consider
another significant question by providing some information on crossing type, a valuable
additional variable in characterizing the proposed project. As shown in Table 3 on the following
page, combining the data with information from Table 1 concerning the % increase in
watersheds suggests that there is a tendency—although no close correlation—for heavy
concentrations of Access Road and ATWS crossings to be associated with higher % increases.
Streams with lower predicted increases tend to have a higher concentration of ROW crossings.
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However, this association is not exact, and the ESI sampling is too small to support any firm
conclusion.

For the data from the ESI study, we can say that the FEIS claim that dry ditch crossings
minimize impacts is given some support: both the watersheds that remain below a 10% increase
involve mostly (over 90%) ROW crossings. The data also suggest that housing a temporary

workspace (as in the case of Rich Creek, MilliGfeekontheNGrEEorkoithelRoanokeRivenis
likely to move a watershed into dangerous territory in regard to sedimentation. This makes a

good deal of sense given the fact that a temporary workspace serving the construction process for
up to 29 months would remain a constant source of disruption and increased soil impermeability
leading to sediment run-off. As shown in Table 2, had the ESI study been extended to include data
on other streams in the area, the overall picture might be clearer: Dry Branch is about 50% ROW,
Little Stony Creek is almost 91% ROW, and Sinking Creek is only 43% ROW. Had the Forest
Service or FERC insisted on including these 3 streams in the ESI study, we might have had more
persuasive evidence of the impact of workspaces and access roads on sedimentation increase.
Given the fact that both elements of the pipeline are likely to see continued use throughout the 29
(or more) months of the construction period, it makes intuitive sense that they might contribute to
continuing renewal of sediment releases to streams. But FERC and the Forest Service seem
determined not to entertain such a hypothesis.

% increase  Mainstem Watershed # UNTs % ROW % ATWS % Access
69.75% Kimbalton Branch 4 28% 0% 72%
48.76% Curve Branch 1 0% 0% 100%
34.07% Rich Creek 9 72% 18% 9%
29.42% Mill Creek 5 83% 17% 0%
29.15% Clendennin Creek 7 0% 0% 100%
19.43% N. Fk. Roanoke River 9 42% 8% 50%
9.11% Stony Creek 1 100% 0% 0%
8.71% Craig Creek 5 85+% 0% 14+%

| trust this exercise shows that FERC had suggestive evidence requiring far more
extensive research into potential stream impacts. Flawed though the ESI study may be, it was
surely sufficient warning that MVP's proposed route and construction techniques might well pose
substantial threat to area water resources. Why would FERC not have used the ESI study, despite
its limitations, as a clear motivation to demand further research? In light of the results of the
study of the Project's overall impacts on the Jefferson National Forest, how can the FERC staff
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have relied on only two studies restricted primarily to crossing methods to conclude there will
be no significant impacts? While some of the ESI results must be rejected, the remaining data
are troubling indicators that FERC's conclusions in the FEIS are likely to be not just
unwarrantedly optimistic but simply wrong.

4. Streams FERC Ignores: Two Examples of Predictable Damage

| want to further illustrate why FERC should have made better use of the implications of
the ESI study. Obviously, the agency is charged with the responsible assessment of the
environmental impacts of the projects proposed by the gas industry—and obviously these impacts
go far beyond directly observable damages to valuable natural resources. Such direct impacts also
affect the uses human beings have for these resources. In the case of water, these indirect impacts
include such things as the effect of turbidity on municipal water supplies, and effects of
construction and operation of the pipeline on recreational use of the streams and riparian areas
affected. In this section of my comment | use the ESI study as the basis for further exploring these
indirect impacts.

4.1 MVP-linked sedimentation of the Roanoke River Watershed

An article in the Roanoke Times in the spring of 2017 (Duncan Adams, "Pipeline Passage
through the region would add sediment to the Roanoke River," March 12, 2017) clearly expresses
the regional anxiety about the problem sedimentation originating with the MVP poses for

municipal water supplies. TiSENCHPGIRSOUIEIEMajoNcrossingoitisRoaNokEIRIVERS

downstream until the sediment is arrested behind the first dam...or is deposited in Smith
(VicuRtaimEEkKErihe article continues: "From the pipeline's crossing of the upper Roanoke River to

the Niagara Dam is a distance of about 20 miles..." (which places the dam somewhat downstream
of the city of Roanoke).

While municipal water uses receive no particular attention in the ESI study, there are some
important connections to be made. Increased turbidity increases the costs of water treatment for
municipalities, and in cases where sedimentation is especially pronounced it can, as suggested in
the Roanoke Times article, temporarily close down use of a water source altogether. And the
MVP does have potential impacts on such resources. Rich' Creek; for example;isthe secondary
water source for the' Red Spring Public'Service District—and ESI estimates potential increases of
sedimentation for Rich Creek may run as high as 44%. The ESI study also touches on impacts to
the North Fork of the Roanoke, but these occur far upstream from the crossings mentioned in the
Roanoke Times.

And yet, in truth, the impacts of MVP construction and operation on the Dry Run/North
Fork of the Roanoke River subwatershed are almost impossible to a calculate from either the ESI
study or related materialsiin the FEIS. The documents disagree on what streams in the watershed
are affected, and on the percentage of the increases in sedimentation to be expected, and they
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are inconsistent in estimating the physical extent of sediment impacts. Evaluation is further
complicated by the inadequate mapping provided by the FEIS.

First, the ESI study neglects to provide any data on impacts to the Dry Run, a small stream
tha@iERaSiSIametoEssubWatersheasEsigation According to the Appendix F Table (in the
FEIS), Dry Run is a perennial stream, only 5' wide, with a single unnamed tributary that is also
impacted by the MVP. However, Dry Run flows about 3.8 miles from the mountain ridge down to
the North Fork of the Roanoke River, their confluence lying about half a mile above the pipeline

CressingIeftREINGRMECRkEIVIlEResSEZ2I2 At no point does the ESI study attempt to estimate
an impact to the Dry Run watershed, although the FEIS Appendix F-1 Table shows that it is@ffected

by 2 crossings for Access Road MN-266.02 and by ATWS 1458 —which suggests the possibility that
sedimentation problems may be considerable.

Such an omission, however, is not uncommon in the ESI materials. For example, Table 5 in
the Hydrologic Analysis reports the length in miles of impacts on stream segments expected to

exceed 10% as a yearly maximum. UiiSEableStatesthattheRHaRuA/NorEoraoieIRoGHoke

MillCrEekntSelfSm2umilesp |n creating Table 1, | therefore combined these figures as an impact
on 4.8 miles of the subwatershed. | then consulted the ESI study tables estimating impacts of

increased sediment: Table 4 in the Hydrologic Analysis states that impacts to Mill Creek (no UNT is
mentioned) in the first year will result in a 26.28% increase (which then declines over the next 5
years). However, Table 5 in the Biological Evaluation Study (which reports the "Maximum Yearly
Sediment Loads in Downstream waterbodies") indicates the maximum impact to Mill Creek
(again without its UNT) as 29.42%.

A similar disparity exists between the Hydrologic Analysis and the Biological Evaluation
data on the NofREGiKGiENEIRGERGKEIRVERMITSEIR although the two reports agree on a formal
segmentation of the stream. The length of the impact on the North Fork is not mentioned in
either study (both Table 4 in the Biological Evaluation and Table 5 in the Hydrological Analysis
mention only the Mill Creek portions of the subwatershed). However, tables in both studies
reporting sediment loads in downstream segments of steams identify percentage increases for
four North Fork segments—although they disagree about the percentages:

Segment Hydrologic Table 4  Biological Table 5
(1) above the confluence with(fGiSRIRED 6.16% 7.17%
(2) above the confluence with Slate Lick 5.36% 6.24%
(3) above the confluence with Wilson Branch 5.11% 5.94%
(4) above the confluence with Laurel Branch .05% .08%

There is one further twist to these estimates. If the Roanoke Times article is correct in
stating that upstream sediments will be stopped by the first dam, then the ESI estimates may need
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some revision. The North Fork of the Roanoke enters Willow Springs Lake about % mile above

| was unable to locate any mapping in the FEIS or the ESI study that traced the North Fork
of the Roanoke River as far as a confluence with Slate Lick, Wilson Branch, or Laurel Branch.
Therefore | turned to the mapping resources of the Indian Creek Watershed Association
Interactive Environmental Map (available online at
http://dss.maps.arcgis.com/apps/webappviewer/index.htmI?id=19dfe207eb9846b2be42228d79b68d7b).
Using the measuring tools available at the site and the USGS National Map as a base, | was able to
estimate the following mileages for the impacts to 3 of the 4 segments of the North Fork:

(1) Stream crossing at Milepost 227.2 to ¢onfluence with Indian'Run 3.9 miles
(2.) Stream crossing at Milepost 227.2 to confluence with Slate Lick Run 7.2 miles
(3.) Stream crossing at Milepost 227.2 to confluence with Wilson Creek 8.4 miles

| was unable to locate any mapping for Laurel Branch, which | presume ESl is representing
as the point furthest downstream where impacts can be attributed to the MVP construction in the
Jefferson National Forest. Therefore, in Table 1 | have indicated that the impact on the North
Fork of the Roanoke River extends for 8.4+ miles—a figure large enough to explain why it might
seem desirable to obscure the data.

But no matter how far downstream sediment from JNF construction will carry, we are still
left with the question: How great an increase is to be expected overall in this 8.4+ miles of the
stream? The ESI study contains no total load or total percentage increase for the 4 segments
combined. Nor does anything in the study suggest how one might compute this number. If we
total the percentage increase for each of the 4 segments we get 19.43% increase (the figure | used
in my own Table 1). If we average those individual-segment increases, we get 4.83% increase
overall. If we add the tons-beyond-baseline for the four segments and divide that total by the
total baseline measures for the four segments, we get an increase of 5.85%. A range of possible
increase between 4.83% to 19.43% is hardly the basis for confidence. There may be hydrologic
assessment conventions for arriving at projected estimates which would verify ESI’s tallies. If so,
they should be made explicit.

We might assume that the ESI study is a complete catalog of impacts to the North Fork of
the Roanoke River drainage, but it is not. The online map shows that there are about 22 river
miles between the crossing at Milepost 227.2 and the last crossing of the Roanoke at Milepost
237.1 just outside the town of Salem (probably the crossing to which the article in the Roanoke
Times is referring). The MVP does not follow the river closely, but in the 9.9 miles of ROW
construction and associated access roads and workspace, according to FEIS Appendix F-1, there
are at least 28 crossings of mainstem and UNT streams that feed into the Roanoke River system.
These include small UNT's, larger-scale tributaries such as Flatwood Branch and Bradshaw Creek,
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UNTs to the South Fork, the North Fork mainstem, and the Roanoke mainstem downstream of the
Fork’s confluence. Thus, even if the dam at Willow Springs Lake would stop sediment from JNF
construction, a whole new load will be added, which would be of legitimate concern for the
citizens of Roanoke. This is a substantially greater number of crossings than are included in the
upstream portion of the watershed.

So we see that the ESI study could have instigated a review of the possible damages to
the North Fork of the Roanoke River and to municipal water supplies of a major regional city.
But it appears that no one at FERC saw any compelling reason to collect the data needed to project an
estimate of the damage.

4.2 MVP Impacts on the Region’s Trout Streams

As | hope to have demonstrated, taking the ESI data as a starting point—even when that
data is incomplete—can lead to important investigations that FERC has had no inclination to
undertake. One major service of the nation's water resources is to provide water for
municipalities—and the MVP poses a potential threat to that function, as well as to private wells
and springs. The proposed pipeline also poses considerable threat to another function of our
water resources: recreational fishing. Within the Tables of the ESI study are streams especially
valued as providing coldwater habitat for trout. These species require cold water temperatures
year round, and low sediment levels especially in spawning season when sediment can seriously
lower spawning success. A review of the Appendix F listing for the stream crossings in the JNF
reveal that 29 are identified as coldwater streams, that 26 of these provide habitat for reproducing
populations of wild trout, and that 4 of these also provide habitat for stocked fish. A further
review of the appendix shows that there are approximately 41 streams along the entire MVP route
with similar descriptors, 6 in West Virginia'! and 35 in Virginia.

What can the data in the ESI study reveal about the possible impacts on such streams?
First of all, among the streams in the area of the JNF, the FEIS Appendix F identifies 6 mainsteams
and 17 UNTs which have populations of wild trout. The table also identifies 2 of these mainstems
and 2 UNTs that are also stocked by the State of Virginia. The streams involved range considerably
in size: 9 are 5' or less, 6 are between 6' and 15', and 7 range between 20 and 55."' And also, 2 of
the 6 streams that hold trout have substantial numbers of tributaries that also hold trout, a fact
that might make these streams especially vulnerable if multiple tributaries are crossed by pipeline
construction. Clearly this sample suggests that trout populations can be adapted to a wide range
of streams in terms of size and tributary status, although it is likely that some of the smallest
streams in this sample are not year-round habitat.

111t is deeply saddening for me to have to reveal that in recent months the West Virginia legislature systematically
stripped from numerous streams any indication of their function as trout streams. This became clear to me as |
attempted to research trout streams for a presentation on 401 Water Quality issues and discovered that many
streams along the MVP that had been listed as trout water earlier in the application process were no longer officially
recognized in that capacity.
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The ESI projections of sediment increase for some of these streams suggest that multiple
crossings are a concern. Kimbalton Branch/Stony Creek watershed (some 9.3 miles in length)
provides an example. Kimbalton and its 5 tributaries face a combination of 7 crossings (2 for ROW,
5 for an Access Road—the mainstem being crossed twice), and Stony Creek and one UNT face 4
crossings (all for the ROW). Kimbalton is projected to suffer an ongoing increase of slightly over
69%, while, downstream, Stony is thought to see no more than a 9.11% increase, confined
primarily to the first two years. From this data it would appear that the smaller stream and its
tributaries are more vulnerable than the larger stream into which it flows: while Stony Creek is 40'
wide, Kimbalton is only 14-15' wide (and its tributaries range from 3.5' to 15'). It also appears that
Kimbalton transports its sediments downstream to Stony Creek. And, indeed, the ESI data predict
that while above the confluence with Kimbalton, Stony Creek's increase will be run to only 1.81%
above baseline, below Kimbalton that number rises to 7.30%, suggesting the main source of
trouble for Stony Creek may lie with its named tributary stream and its multiple crossings by
Access Road construction.

Besides the Kimbalton/Stony watershed, the ESI study provides data on two other
drainages that hold wild trout: Mill Creek and the North Fork of the Roanoke River. As already
shown, the study's data on the latter stream are a bit hard to follow—seemingly incomplete in
some important details. The treatment of Mill Creek, however, is a bit more consistent. Like
Kimbalton, the mainstem stream is about 14' wide, and also like Kimbalton it is fed by 5 UNTs with
almost as wide a range of widths (between 5' and 14' compared to Kimbalton's 3.5’ to 15’). And
yet the two very similar streams suffer somewhat different impacts as projected by ESI: where
Kimbalton faces a long-term increase of over 69%, Mill Creek is predicted to see no more than
29.42% increase as a high measure over the first 5 years following construction. This difference
may be related to the fact that Mill Creek's 6 streams involve 5 ROW crossings and a single ATWS,
where the similar Kimbalton watershed involves 5 Access Road crossings and only 2 crossings of
the ROW.

These, then, are the characteristics of ESI trout streams for which there are
sedimentation data. How do the other trout streams in the immediate area compare? The Little
Stony Creek watershed involves 2 crossings of the 25'-wide mainstem and 9 crossings of UNTs that
range in width from 2' to 12', with most being smaller streams 5' wide or less. This far, Little Stony
looks like a somewhat enlarged Kimbalton Branch—wider and with more UNTs. But where
Kimbalton is dominated by Access Road crossings, Little Stony is 91% ROW crossings with the only
Access Road crossing of the mainstem occurring at the same point as one of crossings for the
ROW. It would seem probable that damages to Little Stony would be far less severe than those to
Kimbalton—assuming that other factors such as slopes and soils did not increase the stream's
vulnerability. But this hardly guarantees that the effects of 11 stream crossings would result in
sediment increases less than 10%.

Sinking Creek on the other hand presents a very different picture. For one thing, at 55'
Sinking Creek is much wider than any other stream in the ESI study except the lower end of the
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North Fork of the Roanoke River. But while it is larger, Sinking Creek also suffers a larger number
of crossings: the watershed involves 31 streams which will be crossed 35 times. These are
almost evenly divided between ROW and Access Road crossings (17 and 16 respectively) with an
additional 2 crossings by ATWSs. This combination of large numbers of crossings and a high
percentage of non-ROW crossings should pose a red flag for Sinking Creek: responsible agencies
would surely demand a more complete and revealing assessment of the stream's vulnerability to
sedimentation. It is not clear why the Forest Service did not direct ESI to evaluate this watershed
when performing their research.

This kind of exploratory diagnostic assessment can be extended to any other of the 41
trout streams outside the vicinity of the JNF. Take Hominy Creek in central West Virginia as an
extremely distressing example. Hominy Creek is about 20 miles long from its headwaters to its
confluence with Summersville Lake, and it is known to shelter some breeding populations of trout
descended from earlier stockings. The drainage is large—approximately 23 square miles (by my
inexpert calculation using the Indian Creek Watershed map measuring tools), and involves
numerous tributary streams, from small UNTs to larger tributary complexes in much the same
relation as Stony Creek and Kimbalton. The mainstem of Hominy Creek is crossed three times,
once as a 55' perennial stream, and twice, further along as a 65' perennial. Of the 58 UNT
crossings listed in Appendix F, 41 are for Access Roads (of these, 22 involve both a culvert/fill
and a "TF" crossing), 2 for workspaces, and 15 for ROW crossings. The major tributary, Sugar
Branch, adds 1 ROW crossing and another 6 Access Road crossings to this horrifying brew of
sedimentation damage.

Based on these numbers, it would seem miraculous if Hominy Creek would survive as a
trout stream in the face of the MVP. But FERC has chosen not to acknowledge the problem of
accumulating (cumulative) impacts within a local watershed. The Agency's definitions involve
impacts from other construction projects, other pipelines, that sort of thing—but not the
additive effect of crossing a single watershed 58 times with procedures that may assure 58 units
of damage added one to the other. | have seen nothing that acknowledges that Hominy Creek's
MVP route faces a serious "cumulative impact" in the form of a major strip mine at Leivasy very
close to the juncture of the mainstem with several significant tributaries, and in the immediate
vicinity of one of the major MVP crossings. This mine and its structures are clearly visible on the
Indian Creek Map, using the "Imagery with Labels" base map and scanning the area in Nicholas
County between Leivasy and the Pipeline ROW: the mine appears to be almost immediately
adjacent to the ROW. If sedimentation is, in part, a function of the extent of soil disruption in
the watershed, the addition of the MVP to the environmental agony that is this strip mine
demonstrates why "cumulative impact" is such an important concept for the planning process.

As with the earlier exploration of the dimensions of damage to the Roanoke River
watershed, this picture of MVP's impacts on trout streams in Virginia and West Virginia is just one
aspect of research that the ESI study should have motivated at FERC. One wonders about the
mind-set of the FERC staff given that the ESI studies clearly provide substantial challenge to
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some of the basic claims and orientation of the FEIS, even though the procedures of the JNF
studies may be less than perfect. Did those flaws provide the perfect excuse to reject the
studies? Well, not really: FERC staff drew from the studies those details that benefitted the MVP
proposal. The FEIS even absorbs and uses the demonstration that a 10% increase is an acceptable
objective measure of minimal impacts—although FERC staff continue to deny that a long list of
increases greater than 10% represents anything significant. Information that can discredit
damaging evidence is presented as persuasive, even as its damage to the larger argument of the
studies themselves is ignored. All-in-all, the FEIS is hardly a model of intellectual rectitude or
intellectual conscience.

In this paper | have tried to demonstrate just how damaging such complacent attitudes
can be to the general environment, to the streams within it, and to the creatures—including
people and communities—who depend on that environment for so many functions vital to
survival.

CONCLUSION

The application process for MVP has included numerous instances of public commentary
leading to corrections in MVP's materials. Two of these instances include public comments

that addressed essentially §liliCUSESCIERGRIGIIERERS)c/ated to impacts to streams: ENINIES
GhiginalciscussionefiStieamiseom, and the first ESI studies of the impacts on the Jefferson
National Forest. In both cases EERCISTaffiSatSilEntlyiclerantoftheflawedisSubmissionmuntiiEn
outside’commenter=acitizeninthefirstcase) the Forest Service in the second—required that the
reports be re-researched and re-written. In'both cases the revised reports were submitted to
FERC after the Draft EIS had already been released for comment. And in both cases, substantial
new information has been reported, information that complicated the evolving understanding of
the MVP.

It seems clear that the data FERC has used in the FEIS to support the claim that impacts to
streams will be minimal does not, in fact, support that claim, and further demonstrates that the
need for citizen oversight of the process is still called for—andthat FERC's process of evaluation
must be called to task for refusing to deal responsibly with evidence already in its possession.
Given the information provided by ESI in March 2017—months before the agency declared their
assessment complete—it appears that FERC staff were profoundly negligent in issuing assurances
to the Commissioners and to the public that there would be no significant impacts to streams. As
shown here, a reflective reading of the ESI reports will not—cannot—support such a conclusion. At
most, the ESI reports cry out for further study—a necessity which the agency has forcefully
rejected.

A similar reproach must go out to the Forest Service. ThHENigorousiStandardsithey
articulated in the summer of 2016 seem to have evaporated entirely with the release of the Draft
Record of Decision. Where they previously demanded precise data reflecting careful and
systematic science, they are now apparently satisfied with a report that freely acknowledges the
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iAvalidifcfisemelcflitsimostisighificantidata. And where the Forest Service previously demanded

an assessment of impacts to both private and public lands and interests that might be affected
by construction, including any impacts to water resources beyond the JNF, 12 they later proposed
a utility corridor that would almost guarantee substantial disruption of private and public lands
and water resources in areas leading to and from the crossing of the JNF, and more recently
have suggested approval of the Project even without substantial evidence of its impacts on
either the JNF or private and public resources surrounding the forest. It is a violation of
intellectual and procedural integrity to use the present ESI study to approve the r@EXEEiCRIGH
eSS NicESancaresHoRproteciomofEtcRoualityE < in its current disordered state, the

study does not support such a decision.

Registered Intervenor

Pence Springs, West Virginia

12 The original Forest Service responses to MVP's earliest sedimentation study in Docket CP16-10, Document
#20160408--5318, file of narrative responses, contains the following demand: ""Cumulative effects of associated
activities and pipeline construction on private property in the analyzed watersheds, past activities, and anticipated
future activities in the modeled watersheds on public and private property must be considered and included in the
estimated disturbance as is appropriate.” (file page 67)
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APPENDIX I: ESI Tables used in this Comment

FEIS Appendix O contains the ESI revised studies of the JNF. There are two studies, App. O-1
Biological Evaluation and O-3 Hydrologic Analysis, with file pages numbered consecutively through
the entire appendix. The following are tables in each that | have used in my comment.

Appendix O-1. Biological Evaluation
Table 3. Subwatersheds in West Virginia and Virginia with Limits of Disturbance within the JNF*

File Page 14
* This is identical to Table 1 in the Hydrologic Analysis (file page 166).

Table 4. Waterbodies with an expected increase in sediment load of 10 percent or greater from
the proposed MVP within the Vicinity of the JNF**

Although the title does not emphasize this fact, the figures here are for the highest load
estimate over the five year period covered by the study's projections.

File page 15
** This table is essentially identical with Table 5 in the Hydrologic Analysis below except
that the distances are expressed in Kilometers here, in Miles in Hydrologic Analysis.

Table 5. Maximum yearly sediment loads above baseline in downstream waterbodies and
associated percent increases from the proposed MVP in the JNF

This table reports the highest level of sediment increase for numerous streams in the
study, and also provide information about stream order (headwater streams being order 1, 2 or 3).
The data here is slightly different from the maximums reported in the Hydrologic Analysis Table 4,
but no explanation for the difference is offered.

File page 16-17

Appendix O-3. Hydrologic Analysis of Sedimentation

Table 3. Predicted yearly sediment yields for baseline and proposed conditions for the MVP
intersecting catchments within the JNF ***

This Table seems to report the amount of sediment generated in the drainages of streams
in or near the JNF, segmented by their relation to various tributaries. As many of the increases are
immense, and endure throughout the 5 years pf the study's projections, it is unclear how to
compute the relation between the catchments and the sediment loads for related stream
segments.

File page 179
*** This table offers significantly different data from Table 5 In the Biological Evaluation.

24



Table 4. Total expected sediment loads for downstream stream and associated per cent increase
in sediment loads expected from MVP in the JNF****

This Table provides the 5-year picture of sediment increases in stream segments
downstream from the JNF.

File page 181
**** This table provides somewhat different data from Table 5 in the Biological Analysis,

which provides stream order designations missing from the Hydrologic table, and some differing
maximum yearly percentages.

Table 5. Stream lengths in miles for streams with expected increase in sediment load of 10
percent or greater from the proposed MVP within the vicinity of the JNF

As with the similar data in Table 3 of the Biological Evaluation, the "10% increase" reported
here is the highest increase for the particular stream or stream segment projected to occur at any
point in the five year study.

File Page 182
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APPENDIX Il. TABLES 1 and 2 for ESI-RELATED DATA

This Appendix includes the two Tables referenced in the text of this comment that
assemble data from the FEIS and the ESI studies of the Jefferson National Forest. In both cases |
was attempting to show that neither the FERC nor the Forest Service exercised the sort of critical
curiosity that would have investigated significant connection between existing data sets, or might
have extended the implications of that data to clarify larger issues.

Both Tables involve some material that is the result of "hand-counting" the endless list of
crossings contained in the FEIS Appendix F-1 Table of Waterbodies Crossed by the MVP Project—
and there is some possibility that an electronic count would reveal some inaccuracies. | apologize
for any errors in this regard. However, as noted in the text, the FEIS Appendix does not reveal such
information as the inter-connections that may exist between UNTs: 2 (or more) may flow together
to form a third—but all 3 may be labelled UNTs to the same mainstem. Furthermore, the FEIS
does not indicate when one mainstem with its associated UNTS flows into another mainstem. As a
result—and without mapping to clarify the actual situation—I cannot guarantee that all the counts
are completely accurate. What | counted was a mainstem name and any UNT that contained that
name.

Other data in Table 1 originated in the following sources and involves certain limitations:

* FEIS Appendix F-1: stream ID, # of UNTs (except for Stony Creek, where | added the input
from Kimbalton, a named tributary), width at bank height, and flow regime.

* ESI Hydrological Analysis Table 5: "length of impact": | added mileage listed for UNTSs to the
Mileage for the mainstem streams listed. However, mileage listed for the North Fork
of the Roanoke River, as stated in the text, and for its tributary Dry Run, was calculated
using the Indian Creek Watershed Association online mapping tool.

* ESI Biological Assessment Table 5: "% Increase of sediment": In cases where a single entry
referred to mainstem, | used that figure (the highest estimated for the 5-year study
period); in cases where there were multiple segments, or a mainstem and its UNTs
were listed separately, | added the percentages listed (although as acknowledged in
the text, this may not have been appropriate.)

Data for Table 2 was drawn from FEIS Appendix F-1, but the span from Rich Creek to the
North Fork of the Roanoke River reflects the distribution of the streams discussed by
the ESI studies.
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APPENDIX I

TABLE 2. Stream Crossings In the Vicinity of the Jefferson National Forest

Abbreviations used: Flow Regime designations: Per. = Perennial; Int. = Intermittent; Eph. = Ephemeral; Crossing type:
ROW-= a crossing for the pipeline right of way with associated workspace; ATWS = temporary workspace which
presumably involves crossing of the stream indicated; AR = crossing for the Access Road indicated, with 'cul' =
installation of culvert and fill; TF = is undefined in Appendix F, but presumably indicates accompanying temporary
workspace and/or ford.

RICH CREEK WATERSHED: Dry Creek and Painter's Branch: 11 crossings, 10 streams

Stream Name Stream ID Milepost Width Flow Regime Crossing Type

UNT Dry Creek S--E43 191.7 7' Eph. ROW

UNT Dry Creek  S--E45 191.7 3' Eph. ROW

Dry Creek S--E40 192.0 12 Per. ROW

UNT Dry Creek S--E41 192.0 2 Int. ATWS
UNT Painters S--C38 194.5 7' Int. ROW
Painter's Run  S--C39 194.6 5' Per. ROW

UNT Painters S--C40 194.6 3 Per. AR MO 231.01
UNT Painters S--C41 194.6 3 Int. ROW

UNT Painters TTWV--S131 194.6 3 Int. ROW

UNT Painters TTWV--S200 195.1 5' Int. ATWS 1060
UNT Painters TTWV--5200 195.1 5' Int. ROW

CLENDENNIN CREEK-TO-BLUESTONE LAKE SUBWATERSHED: 28 Crossings, 20 streams

Stream Name Stream ID Milepost Width Flow Regime Crossing Type
UNT Kimbalton S--SS3 196.7 3.5 Eph. ROW
Kimbalton Br.  S--PP14 196.7 14' Per. AR GI-232 Cul.
Kimbalton Br. S--PP14 196.7 14 Per. AR GI-232 TF
UNT Kimbalton S--PP15 197.2 6' Per. AR GI-232 Cul.
UNT Kimbalton S-PP15 197.2 6' Per. AR GI-232 TF
UNT Kimbalton S--PP13 198.9 15 Per. ROW
Kimbalton Br. S--PP14 198.9 12! Int. AR GI-232 Cul
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UNT Stony S--P6 200.1 6' Eph. ROW

Stony Creek S--S5 200.3 40' Per. ROW
Stony Braid 1 S--S5B1 200.3 4 Eph. ROW
Stony Braid 2 S-S5B2 200.3 3' Eph. ROW
UNT. Clenden. S--HH11 197.8 4' Eph. AR GI-232 Cul.
UNT. Clenden. S--HH11 197.8 4 Eph. AR GI-232 TF
UNT. Clenden. S--HH12 197.8 3' Eph. AR GI-232 Cul.
UNT. Clenden. S--HH13 197.8 8' Per. AR GI-232 Cul.
UNT. Clenden.  S-HH13 197.8 8' Per. AR-GI-232 TF
UNT. Clenden. S--HH14 197.8 3 Eph. AR GI-232 Cul.
UNT. Clenden. S-HH14 197.8 3 Eph. AR GI-232 TF
UNT. Clenden. S--HH15 197.8 5' Per. AR GI-232 Cul.
UNT. Clenden. S--HH16 197.8 5' Per. AR GI-232 Cul
UNT. Clenden. S--HH16 197.8 5' Per. AR GI-232 TF
UNT. Clenden.  S-SS2 197.8 10' Int. AR GI-232 Cul
Clendennin S--uu9 197.8 5' Per. AR GI-232 Cul
Creek

Clendennin S--uu9 197.8 5' Per. AR-GI-232 TF
Creek

UNT New River S--PP16 197.8 2! Int. AR Gl 232 Cul.
UNT New River S--PP17 197.8 2 Int. AR GI-232 TF
Curve Branch  S--PP18 197.8 4' Int. AR GI-232 Cul.
UNT Curve Br. S--PP19 197.8 3 Int. AR GI-232 TF

DRY BRANCH WATERSHED: 7 crossings, 6 streams

Stream Name Stream ID Milepost Width Flow Regime Crossing Type
UNT Dry Br. S--G29 201.9 4 Eph. ROW
UNT Dry Br. S--G30 202.0 8' Eph. ROW
Dry Branch S--G32 202.3 6' Int. ROW
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Dry Branch
UNT Dry Br.
UNT Dry Br.

UNT Dry Br.

Stream Name
UNT LSCr
UNT LSCr
UNT LSCr
UNT LSCr
UNT LSCr
UNT LSCr
UNT LSCr
Little Stony Cr
Little Stony Cr
UNT LSCr

UNTLSCr

Stream Name
UNT Doe Cr.
UNT Doe Cr.
UNT Doe Cr.
UNT Doe Cr.
Doe Creek

Doe Creek

S--G32

S--AB13

S--AB14

S--G33

202.4

202.6

202.6

202.6

Int.
Eph.
Eph.

Per.

AR GI 241.04 TF

AR GI-241.04 TF

AR GI-241.04 TF

ROW

LITTLE STONY CREEK (LSCr) WATERSHED: 11 crossings, 10 streams

Stream ID
S--S54
S--Z29
S--27
S--Z7braid
S--Z10
S--711
S--712
S--Z13
S--Z13
S--Z15

S--714

DOE CREEK WATERSHED: 6

Stream ID
S--Yz1
S--A33
S--A34
S--A32
S--Y2

S--Y2

Milepost
203.6
203.6
203.9
203.9
204.2
204.3
204.3
204.3
204.3
204.3

204.4

Milepost
204.7
205.3
205.3
205.8
206.7

206.7

30

Width
3|
4|

3!

6|
25'

25'

4!

crossings, 5 streams

Width
10'
7
71
16'
25'

10'

Eph.

Per.

Int.

Eph.
Per.

Per.

Int.

Per.
Per.

Eph.

Int.

Eph.
Eph.
Eph.
Per.
Per.

Eph.

Flow Regime Crossing Type

ROW

ROW

ROW

ROW

ROW

ROW

ROW

ROW

AR GI-241.02 TF

ROW

ROW

Flow Regime Crossing Type

AR GI-241.03 TF

ROW

ROW

ROW

ROW

ROW



SINKING CREEK (SC) WATERSHED: 35 crossings, 31 streams (including Sinking Creek twice)

Stream Name
UNT SC
UNT SC
UNT SC
UNT SC
UNT SC
UNT SC
UNT SC
UNT SC
UNT SC
UNT SC

UNT SC

UNT SC
UNT SC
UNT SC

UNT SC

UNT SC

Sinking Creek
UNT SC
UNT SC
UNT SC
UNT SC
UNT SC
UNT SC

UNT SC

Stream ID

S--E24
S--E25
S--MN11
S--MN11
S--E25
S--RR4
S--RR5
S--RR3
S--115
S--119

S--1J19

S--1J16b
S--1J17
S--1J16a

$--QQ3

S--QQ3b

S--NN17
S-MM17
S--MM16
S--MM17
S--NN12
S--NN13
S--NN11

S--NN14

Milepost

207.8
207.8
207.8
207.8
207.9
208.3
208,3
208.4
208.5
208.5

208.5

209
209
209.3

209.9

209.9

211

213.6
213.6
213.7
214.2
214.6
214.7

214.7

31

Width

20'
g'
3
2

10'
3

10'

7!

4.5'

55

2!

Per.
Per.
Eph.
Eph.
Per.
Per.
Per.

Eph.

Int.

Eph.

Eph.

Eph.
Eph.
Eph.

Eph.

Eph.

Per.
Per.
Eph.
Per.

Eph.

Int.

Int.

Int.

Flow Regime Crossing Type

ROW

ROW

AR GI-242.01 TF

AR GI-241.01 TF

ROW

AR GI-243.01 TF

ROW

AR GI-243.01 TF

AR GI-244 TF

AR GI-244 TF

ATWS 1146

ROW

ROW

AR GI-245.02 TF

AR GI-245.02a
TF

AR GI-245.02a
TF

ROW

AR GI-253.02 TF

ROW

AR GI-253.02 TF

ROW

AR GI-256.02 TF

ROW

AR GI-256.02 TF



UNT SC S--NN9 214.8 5' Per. AR GI-256 cul.

UNT SC S--NN9 214.8 5' Per. AR GI-256 TF
UNT SC S--KL43 214.9 8' Per. ROW

UNT SC S--0014 216.5 4' Per. ROW

UNT SC S--0012 216.6 2 Eph. ROW

UNT SC S--0013 216.6 20 Per. ROW

UNT SC S--CD14 216.9 1.5' Eph. ATWS

UNT SC S--PP1 217.3 3' Int. ROW

UNT SC S--PP3 217.7 3 Per. ROW

Sinking Creek S--QQ2 217.7 35! Per. AR CR-258.02 TF
UNT SC S--PP4 217.9 2 Int. ROW

CRAIG CREEK WATERSHED: 7 crossings, 7 streams

Stream Name Stream ID Milepost Width Flow Regime Crossing Type
UNT Craig Ck S--PP22 218 2.5' Int. ROW
UNT Craig Ck S--PP21 219.1 4' Eph. ROW
UNT Craig Ck S--PP20 219.2 6' Int. ROW
Craig Creek S--006 219.5 35 Per. ROW
Craig Creek S--RR13 219.7 35 Per. AR MN-258.05
TF
UNT Craig Ck S--RR14 219.7 7' Eph. ROW
UNT Craig Ck S--MM15 219.9 6' Per. ROW

DRY RUN/NORTH FORK OF THE ROANOKE RIVER SUBWATERSHED: 21 crossings, 17 streams

Stream Name Stream ID Milepost Width Flow Regime Crossing Type
UNT Mill Cr. S--ST1 221.3 5' Per. ROW
UNT Mill Cr. S--ST3 221.3 8' Per. ROW
UNT Mill Cr. TTVA S--200 221.9 8' Per. ROW

32



Mill Creek
UNT Mill Cr.
UNT Mill Cr.
Dry Run

Dry Run
UNT Dry Run
UNT NFRR
UNT NFRR

North Fork of
the Roanoke
River (NFRR)

NFRR

UNT NFRR
UNT NFRR
UNT NFRR
UNT NFRR
UNT NFRR
UNT NFRR
UNT NFRR

NFRR

TTVA S-201
TTVA S-202
TTVA S-203
S--EF49
S--EF49
TTVA 204
S--EF21
S--EF22

S--G36

S--G36
S--NN8b
S--NN8b
S--NN8b
S--G38
S--G39
S--G40
S--PP23

S--GH16

222.4

222.4

222.4

225.3

2253

225.5

226.6

226.6

227.2

227.2

227.4

227.4

227.4

227.5

227.8

227.9

227.9

231.8

33

14'

14

14'

4.5'

4.5'

20'

20'

3|
2.5

70'

Per.

Per.

Int.

Per.
Per.
Eph.
Eph.
Eph.

Per.

Per.
Eph.
Eph.
Eph.

Eph.

Int.

Per.
Eph.

Per.

ROW

ROW

ATWS

AR MN 266.02
ATWS 1458
AR MN 266.03
AR MN 266
AR MN 266

AR MN 268

ROW

AR MN 268 cul
AR MN 268 TF
ATWS 1160
ROW

ROW

ROW

ROW

AR MN 276.03
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ABSTRACT

Extensive new pipeline systems proposed to transport natural gas and oil throughout North America will potentially result in thousands of new
stream crossings. The watercourses encountered at these crossings will range from small, ephemeral headwater streams to large, perennial
mainstem rivers; from dynamic gravel-bed streams to stable bedrock channels; and from steep, source reaches to low gradient, response reaches.
Based on past experience at pipeline crossings, the potential for both short and long-term negative impacts on aquatic habitat and species is
substantial. In assessing potential hazards to aquatic habitat and species, the diverse physiography and ecology of the stream affected, combined
with the number and range of new pipelines proposed, pose significant challenges for project developers charged with collecting, stratifying,
evaluating, analysing, interpreting, and presenting stream crossing data in formats that are accessible, usable and useful. It is equally challenging
for project reviewers to detect, distill and summarize potential project impacts and then identify reasonable options for their avoidance, minimi-
zation, and mitigation. To address these concerns, the US Fish and Wildlife Service, in conjunction with Ruby Pipeline, LLC, developed a pipeline
crossing framework and risk analysis approach to stratify potential aquatic impacts, based on both stream characteristics and project types. In this
approach, pipeline crossings are ranked in terms of relative short and long-term risk to aquatic habitat and are then analysed, designed, and moni-
tored in ways appropriate to their risk. This approach allows project developers and reviewers to focus resources and monitoring on the crossings
that present the highest risks to aquatic habitat and species, while expediting design and construction, and minimizing the monitoring of low-risk

crossings. Published 2014. This article is a U.S. Government work and is in the public domain in the USA.
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INTRODUCTION
Background

New discoveries of natural gas and oil fields, together with
increasing use of hydrocarbons, are driving the demand for
more extensive pipeline networks not only throughout North
America (Figure 1) but also globally. In the Pacific Northwest
(PNW), at least five separate pipeline projects have been
proposed in the last 5 years. Only one, the Ruby Pipeline that
traverses Oregon, Nevada, Utah, and Wyoming, crossing over
1200 waterbodies, has been completed to date, but several
others are in the planning and permitting phases. For example,
the Enbridge Northern Gateway Pipeline in Western Canada
would cross approximately 780 waterways in three key
salmonid watersheds (Levy, 2009). The need for increased
oil and gas transmission is not only being addressed using
new pipelines; existing pipelines are also being upgraded for
this purpose. An example of a recently refurbished pipeline

*Correspondence to: J. M. Castro, US Fish and Wildlife Service, 2600 SE
98th Ave., Suite 100, Portland, OR 97266, USA.
E-mail: Janine_M_Castro@fws.gov

is the Western Route Export Pipeline that traverses Azerbaijan
and Georgia, linking the Caspian Sea to the Black Sea
(Hydrocarbons-Technology, 2014).

Linear transmission systems cross cut the landscape and
thus intersect a wide variety of sensitive aquatic habitats that
will potentially be affected by these pipeline crossing activities
(Reid and Anderson, 1999). These include both short-term,
construction-related impacts, such as increased turbidity,
direct modification of aquatic habitat, and the potential for hy-
drocarbons to enter the stream through equipment failures and
spills (Reid and Anderson, 1999; Reid et al., 2002a, 2002b),
and long-term impacts that are more directly associated with
the stream’s response potential, such as channel incision and
lateral migration (Thorne et al., 2014). Additionally, stream
crossings constructed decades ago are being rebuilt or repaired
to reduce the risk of rupture and extend pipeline design life. In
other cases, the stream channels themselves have moved later-
ally or vertically, exposing an existing pipeline. Clearly, the
effects of proposed and existing pipeline crossings on aquatic
systems are significant because each pipeline may have hun-
dreds, or even thousands, of stream crossings (Levy, 2009)
and because each pipeline is a permanent infrastructure that

Published 2014. This article is a U.S. Government work and is in the public domain in the USA.
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Figure 1. US natural gas pipeline network in 2009, not including the recently completed Ruby Pipeline from http://www.eia.gov/pub/oil_gas/
natural_gas/analysis_publications/ngpipeline/ngpipelines_map.html. This figure is available in colour online at wileyonlinelibrary.com/journal/rra

must be maintained over time. Past risk evaluation efforts
have focused primarily on the short-term, construction-related
impacts, especially to fisheries resources (Reid and Anderson,
1999; Reid et al., 2002a, 2002b; Reid et al., 2004; Lévesque
and Dubé, 2007; Rempel and Porter, 2008), while the
approach reported here concentrates more on long-term, phys-
ical effects to the aquatic environment.

While pipeline failures are relatively uncommon, the
impacts to aquatic habitats and species can be substantial. For
example, during a 25- to 50-year flood event in 2011, Exxon
Mobil’s Silvertip Oil Pipeline in Montana was exposed
because of stream bed erosion and then ruptured, releasing an
estimated 50000 gallons of oil into the Yellowstone River
(Atkins, 2012). In 1994, extreme flooding along the San
Jacinto River in Texas resulted in eight pipeline ruptures dur-
ing a single event, including ruptures because of the formation
of new channels in the floodplain, and releasing 1.47 million
gallons of petroleum into the river (NTSB, 1996). A broader
study of pipeline failures in Alberta, Canada, over a 15-year
period found an average of 762 pipeline failures per year, for
a total of 12191 failures (Levy, 2009). Predicting stream
crossings that are at the highest risk for failure is, therefore,
of primary importance to government agencies charged with
protecting aquatic habitats and species, as well as water quality.

Existing frameworks and tools

A variety of pipeline evaluation tools have been developed
and exist primarily in the form of conference proceedings
and agency or consultant reports (Reid et al., 2008; Rempel

Published 2014. This article is a U.S. Government work and is in the public domain in the USA.

and Porter, 2008 ) or are for a specific pipeline project
(Atkins, 2012). Examples include the following:

(1) the Canadian Fisheries Risk Assessment Tool that is under
development by Fisheries and Oceans Canada (Rempel
and Porter, 2008);

(2) CROSSING—a decision support tool for pipeline crossings
and construction impacts (Reid et al., 2008) that focuses on
suspended sediment concentrations and deposition rates;

(3) the Yellowstone River Pipeline Risk Assessment that
was developed as a result of the pipeline rupture in
2011 (Atkins, 2012); and

(4) the Performance Measurement Framework for Pipeline
Water Crossing Construction developed to evaluate com-
pleted crossings (Reid ez al., 2002a).

One of the most extensive and complete risk assessment
methodologies currently available was developed in 2005
by the Canadian Association of Petroleum Producers, the
Canadian Energy Pipeline Association, and the Canadian
Gas Association (CAPP, 2005). Through this collaborative
effort, the Risk Management Framework for Development
Projects Impacting Fish Habitat was developed for pipeline
projects. This has two components: the Pathways of Effects
and the Risk Determination Matrix (CAPP, 2005). The
framework and tools developed by CAPP, 2005 are excel-
lent for reducing short-term impacts because of pipeline
construction but differ from the proposed methodology in
that it is narrowly focused on fisheries resources; the current
effort is more widely focused on all aquatic resources and

River Res. Applic. 31: 767-783 (2015)
DOL: 10.1002/rra
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longer term, cumulative impacts. Hence, the CAPP, 2005
framework and tools and this current effort are complimen-
tary resources.

US regulatory framework

Each country has different regulatory requirements and
controls. It is not within the scope of this paper to address
the different regulatory environments found within North
America or globally; however, we present the US federal
regulatory environment as a case study.

For interstate and major US intrastate pipelines, the US
Federal Energy Regulatory Commission (FERC) is the lead
federal agency managing environmental impact minimization,
while the US Department of Transportation is responsible for
pipeline safety once pipeline construction is complete, regard-
less of the product carried in the pipeline. FERC both issues
licenses and provides guidance for interstate and intrastate
pipeline projects. FERC guidance attempts to balance the
requirements of a fixed feature (the pipeline) in a landscape
that is subject to both human and natural dynamic conditions.
However, the geologic, ecologic, and climatic complexity of
the USA makes it impossible to provide crossing design guid-
ance that is applicable to all streams in all landscapes; hence,
the capability to modify guidance depending on regional and
local needs is essential.

For example, current FERC guidance for Wetland and
Waterbody Construction and Mitigation Procedures
(Procedures; FERC, 2013) is national in scope and general
in nature and therefore does not provide sufficiently detailed
and specific information at a regional level to adequately
protect aquatic systems with numerous species in complex
geographic and ecologic settings. Specifically, within the
FERC (2013) Procedures, streams are designated into three
broad categories—major, intermediate, and minor—based on
wetted channel width at the time of construction, with progres-
sively more latitude in design, construction, and oversight as
channel size decreases. Hence, relatively large rivers may be
identified as intermediate or even minor streams, especially
in the arid west. Further, FERC Procedures allow some streams
to be treated as uplands under the following conditions:

Crossing of waterbodies when they are dry or frozen and not
Sflowing may proceed using standard upland construction tech-
niques... (FERC, 2013, page 6)

A few components of the FERC Upland Erosion Control,
Revegetation, and Maintenance guidance (FERC, 2003)
pertain to all waterbody crossings, including the following:
(i) vegetation removal within right of way (RoW) during
construction, except for streambank buffers; (ii) perpendicu-
lar stream crossings to the extent possible; and (iii) pipeline
burial depth sufficient to maintain pipeline safety (FERC,
2013, 2003; CFR § 192.317), generally resulting in pipeline
burial of 3 to 5ft.

Published 2014. This article is a U.S. Government work and is in the public domain in the USA.

While the FERC Procedures do address some predictable
pipeline impacts, especially during construction, the guid-
ance does not address the longer term stream response poten-
tial, which is highly dependent on characteristics of the
stream system rather than the pipeline. Therefore, depending
upon the crossing location, stream and catchment character-
istics, timing, extent of activities, and application of Best
Management Practices (BMPs—construction conservation
measures intended to reduce impacts to the environment),
impacts to aquatic species will vary but may include simpli-
fication of habitat, loss of aquatic species passage, removal
of spawning gravel, increased suspended sediment and
turbidity, loss of side channels, disconnection from the
floodplain, or change in hyporheic flow patterns (Reid
et al., 2002b). These impacts may occur at the project site
or may propagate upstream, downstream, or laterally into
the floodplain.

It is the ability of a stream system to adjust over time and
space in response to changes in flow, sediment, and vegeta-
tion that creates and maintains aquatic and riparian habitat
(Skidmore et al., 2011). Hence, promoting this adjustment
is of interest to federal, state, and local resource agencies.
It is this same adjustability that may result in pipeline expo-
sure, substantially increasing the potential for pipeline rup-
ture, which is of prime importance to pipeline companies.
Pipelines are strong in compression and weak in tension;
thus, an exposed, unsupported pipe is at unacceptably high
risk of rupture. Balancing the necessary level of stream
stabilization to avoid pipeline exposure, while allowing for
stream adjustability to provide habitat for species, is the
challenge faced by pipeline companies and the agencies
issuing permits for pipeline projects.

Because specific, detailed information about individual site
conditions, construction implementation, BMPs, site restora-
tion, and monitoring and maintenance is not required by
FERC, it is currently impossible to predict the potential
impacts of a proposed crossing on the aquatic environment
based solely on the information provided to FERC (FERC,
2013, 2003) by the pipeline applicant. To address this need,
the US Fish and Wildlife Service (FWS), in cooperation with
Ruby Pipeline, LLC, developed the Waterbody Crossing
Framework (herein referred to as the Framework) and the
Pipeline Risk Screening Matrix (Risk Matrix). The Risk
Matrix focuses on potential physical changes that may affect
aquatic species and their habitats, especially in the long term.

FRAMEWORK

Pipelines often cross hundreds or thousands of streams and
wetlands. Thus, for the purpose of design by project propo-
nents and review by permitting agencies, it is helpful to first
organize data sets and then stratify the crossings into relative
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levels of risk to aquatic resources so that the time allocated to
designing each crossing is scaled on the level of risk. To
facilitate the organizational process through which crossings
are (i) evaluated for risk, (ii) allocated to the appropriate level
of design, (iii) implemented, and then (iv) monitored, the
FWS developed a generic waterbody crossing risk analysis
framework (Framework; Figure 2). The risk categories
established by the proposed Framework include low-risk
crossings that may be addressed by prescriptive designs
and subsample monitoring, medium-risk crossings where
standardized designs and stratified subsample monitoring
are appropriate, and high-risk crossings requiring bespoke
designs and individual monitoring. To group crossings by
risk indicates the need for a minimum level of data and
assessment at each crossing; otherwise, it is impossible to
assess risk to habitat and species.
The Framework is composed of four linked phases:

(I) Basic Stream Data,

(IT) Risk Matrix (described below),
(IIT) Site Restoration, and
(IV) Implementation Monitoring,

with several subphases. While the Framework is represented
as a linear process in Figure 2, there are feedback loops
between the four phases, and the process iterates as more

data become available. In this context, Phase I is key to
the success of the later phases and provides the benchmark
against which everything else is measured.

The Framework has a progressive design that builds
from a basic stream database for all proposed crossing
sites. Once the basic data have been compiled, a qualita-
tive, comparative risk assessment is completed and stream
crossings are assigned to a preliminary risk category. As
additional data become available, from either remote
sensing or field data collection, the risk initially assigned
may be adjusted. Where data are sparse or lacking, the
Risk Matrix is designed to default to the highest category
of risk. Hence, gathering additional data should always
result in a relative decrease in the risk assigned to a cross-
ing—an important point of principal discussed further
in subsequent sections. The design approach and speci-
ficity of BMPs appropriate are designated for each risk
category. Following the selected design and BMPs, the
pipeline stream crossings are constructed, and the sites
are restored to their pre-disturbance condition (site restora-
tion). Site selection for monitoring is also based on the
stream data (baseline data for monitoring) and the assigned
risk category, with high-risk crossings requiring individu-
alized monitoring and low-risk crossings needing only sub-
sample monitoring.

Figure 2. Generic waterbody crossing framework developed by the FWS. This figure is available in colour online at wileyonlinelibrary.com/journal/rra
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BASIC STREAM DATA

Evaluation of environmental impacts at each waterbody
crossing occurs within the wider context of permitting, con-
struction, and maintenance decisions based on consideration
of pipeline integrity, constructability, and impacts to fish
and wildlife, water quality and other protected resources.
Decisions must be supported by data, and a comprehensive
project data set is often generated for this purpose. We have
outlined an integrated data set recommended for stream
crossings that includes the data typically required for major
categories of permits [e.g. Clean Water Act sections 401
(water quality) and 404 (wetlands)], for crossing design
and construction, site reconstruction and revegetation, and
long-term pipeline maintenance in the vicinity of dynamic
stream crossings (Table I).

The recommended data set is intended to provide the
information necessary to establish baseline conditions for
site restoration and monitoring and to support risk analysis
and crossing design. Baseline data are also necessary for
geomorphic analysis, estimation of impacts, and selection
of crossing-specific methods or BMPs. Each of these
considerations is included to some degree in the application
of the Risk Matrix. Data are further separated into site
versus reach-scale properties, and whether the data can be
obtained or generated through a desktop study or require
field observations and measurements. While collection of
data in the field is usually expected (and guidance on this
is provided), we recognize that advances in remote-sensing
and geographic information system technologies are quickly
increasing both the amount of environmental data that is
available remotely and our capacity to analyse it. Further-
more, professional experience and expert judgment
regarding data quality, reliability and resolution, combined
with local knowledge of site conditions, may alter the
approaches, technologies and resolutions recommended for
data collection.

RISK MATRIX

The ‘Pipeline Screening Risk Matrix’ is an outgrowth of a
broader effort sponsored by the US federal government to
more efficiently and effectively evaluate risk associated with
stream management and restoration projects. The River
Restoration Analysis Tool (RiverRAT) provides a thorough
and comprehensive approach to the review and evaluation
of proposed stream actions and projects (Cluer et al.,
2010; Skidmore et al., 2011). As a part of this effort, a risk
screening tool was developed to help National Oceanic and
Atmospheric Administration (NOAA) Fisheries and US
FWS reviewers to match the time and effort spent in
reviewing project proposals to the risk to listed species
(Skidmore et al., 2011; Thorne et al., 2014). In a similar

Published 2014. This article is a U.S. Government work and is in the public domain in the USA.

manner, the Pipeline Screening Risk Matrix described here
is intended to facilitate a qualitative analysis of relative risk
to aquatic habitat at stream crossings.

During the initial stages of pipeline project development,
the Risk Matrix can be applied as a desktop exercise.
However, as project development progresses, and certainly
before construction, the risk analysis must be refined using
site-specific, field observations and measurements.

Description of the pipeline risk screening matrix

The screening tool takes the form of a two-axis matrix
(Figure 3) in which the

x-axis =risk to resource as a result of stream response potential
y-axis =risk to resource as a result pipeline crossing impact
potential

The principle underlying the Pipeline Risk Screening
Matrix (adopted directly from the RiverRAT Project Screen-
ing Risk Matrix) is that pipeline crossings should do no
long-term harm to aquatic habitat on-site, upstream, or down-
stream and that short and long-term negative impacts will be
avoided where possible, minimized to the greatest extent
possible, and mitigated where necessary (Thorne et al., 2014).

Explanation of the axes

The x-axis represents the risk to natural resources associated
with the stream’s sensitivity to disturbance and response
potential (Knighton, 1998). Disturbances may be natural,
such as those caused by a flood or drought, or anthropo-
genically driven—engineering interventions, land use modifi-
cations, management actions or restoration projects (Thorne
et al., 2014). Using catchment, landscape, stream and channel
indicators, reviewers make an initial assessment of the overall
risk to resources because of the intrinsic sensitivity of the
fluvial system within which the pipeline is to be implemented
(Sear et al., 2010). Risk is considered to be greatest at cross-
ings where disturbance and instability are widespread, the
flow regime is flashy, the riparian corridor is damaged or
missing, and the erosion resistance of the bed and/or bank
materials is low. Additionally, impacts at high-risk crossings
are more likely to persist for long periods because of the
intrinsic sensitivity of the stream. Because the level of risk
is associated with the stream’s inherent sensitivity, risk along
this axis cannot be reduced unless the pipeline is moved to
another, more resilient, location.

The proposed action is represented by the y-axis. When
implementing a pipeline project in or near a stream system,
some level of habitat disturbance is inevitable (Sear et al.,
2010). This axis gauges the degree of disturbance using
the level of floodplain and channel disruption, selected con-
struction method, and presence of artificial bed and bank
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Table 1. (Continued)
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Basic data needs for risk-based design and review of waterbody crossings

Intended use

‘When needed

Where obtained

Data type

Geomorphic analysis: appropriate channel types

Pre-construction

Field—measurement of size
class and configuration

Large wood loading (site)

Design: channel and floodplain roughness, channel stability,

vertical scour, flood elevations

Site restoration: stream simulationImplementation and

effectiveness monitoring

Pre-construction Geomorphic analysis: appropriate channel types

Field

Streambank erosion (reach)

Design: sediment transport, channel stability, streambank stability,

channel migration zone

Implementation and effectiveness monitoring

Geomorphic analysis: appropriate channel types

Design: sediment

Pre-construction

Field

Mass wasting (reach

upstream only)

transport, channel stability, channel migration zone
Implementation and effectiveness monitoring

Site restoration: stream simulation

Pre-construction

Field

Aquatic habitat units (site)

J. M. CASTRO ET AL.

Design: hydraulics, channel roughness

Implementation and effectiveness monitoring

stabilization. Because the degree of risk is related to project
design and decision-making, reduction of risk on the y-axis
is possible through, for example, realigning the crossing,
modifying construction techniques, and, where possible,
avoiding the need to introduce artificial constraints on the
stream. There may, however, be trade-offs between mitigat-
ing the risks on the y-axis and design requirements for cross-
ings on streams that are intrinsically sensitive to disturbance
(that is, with high x-axis risks). It follows that increased risk
of reducing resource values that depend on natural adjust-
ments in dynamic, alluvial channels may be unavoidable
because of the need to reduce or eliminate the potential for
vertical and/or lateral instability at crossings.

Explanation of the risk factors

X-axis risk factors related to stream response potential. A
full explanation of the x-axis risk factors can be found in
Thorne et al. (2014). However, a brief explanation is
provided herein to allow this paper to stand alone.

Scale of problem. The spatial extent of existing stream-
related problems causing instability, whether it is site, reach
or catchment in scope, affects the level of risk both to
natural resources and the effectiveness of an intervention.
Addressing a reach-scale problem with a site-scale
restoration treatment may temporarily improve habitat, but
the long-term viability of the project is reduced.

Landscape sensitivity/stream type. This risk factor is relevant
at the reach scale and should be evaluated in the context of
the geomorphology of the surrounding landscape unit (i.e. a
stream reach having a similar channel pattern, slope and
degree of valley confinement). At this scale, the stream’s
sensitivity to disturbance depends largely on its capacity to
accommodate abrupt changes in the flow regime and/or
sediment supply without abrupt or disproportionate
morphological responses that destroy habitat. This factor is
of overriding importance in bedrock and colluvial channels,
where the influence of the remaining risk factors is small
because the channel is substantially less responsive to
disturbance over engineering timescales. Conversely, if the
channel is on an alluvial fan, the site response potential is
likely to be high even if the other risk factors are all rated low.

Riparian corridor (for streams with slopes <4%). The
riparian corridor defines the area within which the stream
interacts with the natural vegetation on its banks and
floodplain in adjusting its channel morphology in response
to natural or artificial disturbance (Rapp and Abbe, 2003).
The capacity to adjust within dynamic equilibrium allows
an alluvial stream to accommodate disturbances without
abrupt changes in channel morphology, but this requires
that the channel is hydraulically and geomorphologically
connected to a floodplain. Consequently, this risk factor is

River Res. Applic. 31: 767-783 (2015)
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Figure 3. Pipeline risk screening matrix. This figure is available in colour online at wileyonlinelibrary.com/journal/rra

only applicable to stream reaches with average channel
slopes of less than 4% as steeper channels naturally lack
functional floodplains (Castro, 1997; Montgomery and
Buffington, 1998).

Bank characteristics (lateral scour potential). Streambanks
may be naturally erosion resistant (because of the character
of the native bank materials and the binding effects of
dense vegetation) or highly erodible because of weak soils,
geotechnical instability, or the removal of riparian
vegetation (Thorne and Osman, 1988). In this context,
streambanks that have been artificially revetted are classed
as high risk because the presence of artificial protection
indicates past bank retreat and naturally erodible/unstable
bank materials (which prompted the need for a revetment).

Bed characteristics (vertical scour potential). The potential
for rapid reductions in bed elevation through local scour,
general scour and degradation is naturally limited in boulder
and gravel-bed streams because of the low mobility of the
bed particles and propensity for bed armouring. Conversely,
channels with erodible bed materials such as sand and silt
are naturally prone to rapid vertical adjustments. Channels
featuring artificial grade controls are also ranked as high
risk because the introduction of such measures is evidence

Published 2014. This article is a U.S. Government work and is in the public domain in the USA.

of the potential for vertical channel instability (Little and
Murphey, 1982).

Dominant hydrologic regime. The range of discharges
experienced in a reach depends on the hydrologic regime,
which is controlled by climatic and catchment conditions
(precipitation, geology, elevation, topography, soils and
vegetation). The hydrologic regime can profoundly affect
stream response potential. For example, spring-fed stream
systems have low flow variability and are relatively stable
and predictable, while stream systems that are driven by
rapid run-off from convective storms have highly variable
discharges that promote channel change, making them less
predictable and more responsive to disturbance. If the
hydrologic regime is predicted to shift because of climate
change, then the regime with the highest relative risk
should be applied.

Y-axis risk factors related to project impact potential

Floodplain disturbance (average floodplain width/disturbed
width). This risk element is relevant only to alluvial streams
with floodplains, which generally limits its applicability to
streams with gradients less than 4% (Castro, 1997,
Montgomery and Buffington, 1998). In alluvial streams,

River Res. Applic. 31: 767-783 (2015)
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resilience to disturbance decreases as the proportion of
the floodplain that is disturbed increases. For example, if
the average floodplain width within the reach of interest
is approximately 100ft (Figure 4, red line), then a
perpendicular pipeline crossing would affect 100% of the
average width of the floodplain. However, if the crossing
was relocated to a narrower area of the floodplain within
the same reach (Figure 4, green line), then the degree of
floodplain disturbance would be reduced. Alternatively, if
the crossing was placed at a wider part of the floodplain
(Figure 4, blue line), then the extent of disturbance would
be greater. The worst-case scenario, in terms of floodplain
disturbance, would be a pipeline paralleling the stream
within the floodplain.

Channel  disturbance (construction  corridor/stream
width). This risk element scales the potential for the pipeline
crossing to adversely impact stream habitat based on the
ratio of the long-stream extent of channel disturbed to the
channel width at ordinary high water. For instance, for a
construction corridor 75ft wide crossing a stream with a
width of 150 ft, the channel disturbance index would be 0.5;
however, the index would be much higher (5) for a smaller
stream with a width of only 15 ft. The risk is higher for the
smaller stream because more habitat units (i.e. pools and
riffles) are likely to be impacted by pipeline installation.

Construction method. The selected crossing construction
method greatly influences project impact potential.
Horizontal directional drilling (HDD) is generally considered
to be low risk because of minimal impacts to the stream,
while rock fracturing is considered to be high risk because
of the potential for streamflow to be diverted below ground
through fissures created by the fracturing process. Trenched
crossings have intermediate risk because of direct

Figure 4. Effect of different pipeline alignments on degree of flood-
plain width disturbance. This figure is available in colour online at
wileyonlinelibrary.com/journal/rra

Published 2014. This article is a U.S. Government work and is in the public domain in the USA.

disturbance to the stream channel and floodplain, the level of
habitat disturbance increasing with the depth to which the
trench must be excavated.

Artificial bank/bed stabilization. This factor considers the
degree to which the proposed action or project may
impede the capability of the stream to accommodate future
changes in flow and sediment regimes because of, for
example, extreme floods, catchment land use change, or
climate change. Risks are higher in streams where channel
morphology, sediment transfer, and stream processes are
constrained than in non-constrained systems because
constrained streams lack the multiple degrees of freedom
necessary to absorb disturbance (Hey, 1978).

In this context, the potential risk to resources associated
with channel stabilization measures is lower for temporary,
deformable bed and bank stabilization structures than for
permanent, rigid ones. Deformable structures are designed to
provide short-term stability (5 to 10 years) before degrading,
which allows vegetation to re-establish. Construction
materials for deformable structures typically include large
wood, soil lifts, brush mattresses, natural geotextiles, and
other forms of live materials. Rigid structures are generally
designed to last longer (50+ years) and are typically composed
of non-degradable materials such as rock, concrete, and
synthetic geotextiles.

Determining the overall level of risk

Once all of the relevant risk factors have been assessed,
reviewers and designers can screen crossings based on the
overall level of risk. Risks associated with the stream and
project attributes may be assessed in at least three different
ways depending upon the underlying assumption:

(1) The risk associated with each factor poses a critical,
independent threat of harm to the natural resource; thus,
the overall risk category is defined by the highest indi-
vidual risk factor on each of the x and y-axes.

(2) No factors are individually critical; thus, the overall risk
category is defined by the average of the attributes on
each of the x and y-axes.

(3) Some factors are more important than others; thus, the
overall risk category is defined by weighting the factors
on each of the x and y-axes.

Rather than using a default approach in deciding upon
selection of the overall risk category, consistent, critical
thinking and transparent, evidence-based decision-making
is required for each project. Responsibility for correctly
categorizing relative risk must rest with the individual
making the decision. The Risk Matrix can be helpful in mak-
ing that decision understandable, explicable, and consistent,
but it should not be solely relied upon for justification.
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Likewise, a numerical method to rank relative risk can be
added, but this should not replace best professional judgment
or be a surrogate for field data.

Once the general level of risk has been assessed, the
temporal aspects of disturbance can be evaluated in terms
of short and long-term effects. The left side of the Risk
Matrix, where the stream response potential is low, repre-
sents scenarios where the selection of crossing location,
floodplain and channel alignment, and construction type
dominates the overall impact. Hence, careful pipeline route
planning, along with crossing design that minimizes direct
impacts during construction, is of paramount importance.
Because the stream has a low response potential, the focus
is on reducing short-term impacts using standard BMPs.
Long-term impacts are less of a risk, and randomized
subsample monitoring provides a sufficient basis for post-
project appraisal, maintenance and adaptive management.

The right-hand side of the Risk Matrix, which indicates
high stream response potential, represents scenarios where
risks related to the catchment context and stream type
dominate overall impact. Hence, while minimization of con-
struction impacts remains important, the potential for longer
term responses in the stream system means that adverse
impacts to habitat and species may be the greater risk. The
high response potential at such crossings necessitates inten-
sive investigations to understanding stream geomorphology
and ecology and, in the case of pipelines with all but the
lowest crossing impact potentials, requires individual cross-
ing design elements, customized BMPs, and site specific
post-construction monitoring.

Level of review/design/monitoring

Once projects have been screened and allocated to one of
nine general categories, the level of additional data collec-
tion, analysis, design, review, and monitoring can be deter-
mined (Figure 3).

Prescriptive designs are very general and include the
design approach but do not include any site-specific drawings.
They are intended to be widely applicable and rely heavily
upon minimization of construction footprint, impacts (e.g.
dewatering/rewatering or staging of equipment) and imple-
mentation of BMPs.

Standard designs are more specific to the stream type. For
example, a standard crossing design could be developed for
laterally confined stream channels with slopes ranging
between 4 and 6% that lack floodplains and feature step-
pool bed morphologies. BMPs appropriate to this specific
catchment context and stream type would also be developed.

Site-specific, detailed designs are developed individually
for high-risk crossings and include both the range and depth
of analysis required to reduce risks to an acceptable level at
that particular site.
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APPLICATION: CONTEXT

Pipeline projects are typically undertaken in several phases,
regardless of what product the pipe will be carrying. The
phases include the following:

(1) route selection,

(2) environmental permitting,

(3) construction,

(4) site restoration, and

(5) monitoring, maintenance and adaptive management.

Route selection and land easements

One of the most challenging, and often contentious, issues
in any pipeline project is route selection. Route selection
involves consideration not only of physical factors but also
of social and economic issues. Once pipelines are permitted,
they are granted considerable legal standing to obtain
desired rights of way, but permit issuance is generally con-
tingent on the general location of a proposed pipeline.
Hence, route selection is often an exercise in avoidance of
impacts to natural, archaeological, and human resources.
Consideration of costs related to construction and long-term
operation of the pipeline also necessitates avoidance to the
extent possible of existing and proposed future infrastruc-
ture, natural geohazards or other difficult surface or subsur-
face conditions. This complexity leads to the development
of alternative routes during the early stages of project formu-
lation, which are then reduced to a manageable number to
carry into more detailed analyses.

If land easements are not secured early in the route
selection process, alternative development and risk analyses
can be significantly impeded if site access is denied by prop-
erty owners. In such cases, maps, aerial photos, lidar-based
topography, and other remotely sensed data are employed,
and a worst-case scenario for site conditions must be
assumed for initial risk screening and analysis.

Environmental permitting

Once route selection has been reduced to a few feasible
alternatives, the necessary federal, state, and local permits
are acquired. Permitting agencies may, depending upon
their regulatory authorities, focus on minimizing direct
impacts to aquatic and riparian habitat, with an emphasis
on maintaining channel and floodplain form and, by infer-
ence, habitat forming and maintaining processes. There is
also a need to minimize off-site impacts, particularly with
respect to water quality. Impact minimization is typically
framed as reducing the disturbance footprint, but with
dynamic stream crossings, a more sophisticated approach
and context-specific design that recognizes stream sensitiv-
ity may be required.
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Problematic site conditions, such as incising or laterally
mobile streams with highly erodible bed and/or bank mate-
rials, need to be identified early in the project development
process because unforeseen morphological responses may
result in adverse impacts both on site (migration barriers
and habitat destruction) and offsite (head cutting and degra-
dation upstream and elevated sediment delivery down-
stream, leading to system-wide instability), leading to the
potential for long-term habitat loss with limited potential
for morphological recovery or revegetation. It follows that
key aspects of the crossing need to be sufficiently character-
ized to allow for site evaluation and restoration that supports
the level of design necessary to minimize short-term impacts
and ensure long-term stability to minimize the need for
future maintenance and adaptive management.

By adequately characterizing conditions and preliminary
plans for crossing design and restoration, the proponents
of a pipeline project can expedite the permitting process
because reviewers with relevant services and agencies can
identify any remaining issues and alert the proponent so that
the initial design can be modified as necessary to meet the
outstanding mitigation and monitoring requirements.

Construction

Pipeline construction requires both an appropriate design
and application of sound professional judgment and field
skills to match the pipeline installation to landscape and
local conditions, while also providing adequate site restora-
tion. Consequently, the key to ensuring successful pipeline
installation lies in assembling crossing design and construc-
tion teams that possess not only a robust understanding of
options available for crossing the stream but also the practi-
cal experience necessary to deal with unpredictable site-
specific problems as they arise.

The primary stream crossing construction methods for
pipelines identified in the FERC Procedures (FERC, 2013)
and used within the North America are dry ditch and open
cut (Lévesque and Dubé, 2007). Dry-ditch crossing methods
are categorically approved by FERC for streams up to 30 ft
wide and may be constructed according to FERC by one of
three different techniques: dam and pump, flume, or HDD
(discussed below). Dam and pump and flume methods isolate
a section of stream using a temporary coffer dam and divert
the entire streamflow over or around the construction area
and allow for trenching of the crossing in dry or nearly dry
conditions (Figure 5). The open-cut crossing method involves
excavation, emplacement, and backfilling of the pipeline
trench with no effort to isolate flow from construction activities
and is used on minor, intermediate, and major waterbody
crossings (CAPP, 2005), however, FERC, (2013) limits the
construction window with equipment in flowing water to
24h for minor waterbodies and 48h for intermediate
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Figure 5. Typical flumed stream crossing. This figure is available in
colour online at wileyonlinelibrary.com/journal/rra

waterbodies. FERC requires review and written approval of a
detailed, site-specific construction plan and scaled drawings
for each major waterbody crossing (FERC, 2013).

For any method requiring a ditch or trench to be exca-
vated in the stream bed, excavation and backfilling are
generally accomplished with equipment working in or near
the stream (Figure 6). A section of pipe is pulled across
the bottom of the trench to the opposite bank, floated across
the stream, or carried into place and submerged into the
trench. The trench is then backfilled, and the bed and banks
of the stream are restored and, if necessary, revegetated or
artificially stabilized. During the work, sediment barriers,
such as silt fencing, staked straw bales, or trench plugs,
are typically installed to prevent backfill and sediment-laden
water from entering the stream from adjacent upland areas.

However, not all crossings require direct disturbance of
stream bed or banks. While included in FERC guidelines
as a ‘dry-ditch’ method, HDD is an alternative method by
which a pipeline is installed beneath obstacles or sensitive
areas without causing a surface disturbance. Pipelines are
installed in an arc under the stream; therefore, entrance
and exit points can be sited well beyond active streambank
margins and often beyond FERC-required buffers. Properly
designed, this process involves minimal disturbance of the
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Figure 6. Backfilled crossing. This figure is available in colour
online at wileyonlinelibrary.com/journal/rra

ground surface at the entry and exit points of the HDD and
no disturbance to the ground or the stream between these
points. At the crossing midpoint, the pipeline is often several
tens of feet below the channel bed. The feasibility and
length of crossing that can be constructed by HDD is limited
by factors such as access to suitable entry and exit points,
subsurface conditions (geology and sediments), and pipe
diameter. Use of HDD avoids most of the risks associated
with construction of excavated crossings, and site restora-
tion is limited to reinstating and revegetating the ground
surface around the crossing entrance and exit points.

Site restoration

Site restoration methods and techniques depend on site
conditions, stream type and channel stability prior to crossing
construction, the properties of the bed and bank materials, the
potential for vegetation regrowth, and how the channel is
expected to respond to floods and other potentially desta-
bilizing events during the design life of the crossing. Site resto-
ration does not necessarily imply that a site will be returned to
its pre-disturbance condition; this would be inappropriate if, for
example, the stream was unstable or environmentally degraded
prior to crossing construction. Consequently, site restoration
may have dual and potentially conflicting aims of increased
channel stability and improved habitat conditions. In such
cases, restoration goals must be carefully set to avoid unaccept-
able environmental impacts while stabilizing the channel suffi-
ciently to protect the pipeline throughout its design life and
minimizing future maintenance requirements.

Site characterization provides a benchmark against which
site restoration success can be measured. Setting minimum
acceptable boundaries for channel stability and target trajec-
tories for the environmental recovery allows designers to
evaluate alternative restoration strategies. Experience shows
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that rigid engineering structures (bed sills and bank
revetments) may be essential to protect the pipeline from bed
incision or bank line retreat at or around the crossing. In such
cases, the potential for local site restoration is severely limited
and may not represent a prudent use of resources, making off-
site mitigation a more appropriate approach.

Monitoring and maintenance

FERC and pipeline company inspections and monitoring
emphasize safety and focus on detecting and avoiding the
possibility of pipeline exposure, while permitting agencies
are usually more focused on the possibility of adverse
impacts on the environment as a result of operation of the
pipeline and especially product leakage or spillage as a result
of a pipeline rupture. For example, FERC often requires
3 years of vegetation monitoring to ensure soil stability along
the pipeline, while pipeline companies aerially inspect their
transmission projects at least annually and within a month
following flood events of a magnitude sufficient to erode
stream beds and banks, which informs maintenance needs
(Floyd Robertson, Kinder Morgan, personal communication,
August 14, 2013). Regulatory agencies, such as the FWS,
may require specific monitoring of the ecological attributes
of crossings, such as fish passage and riparian shade.
However, a large number of federal, state, and local permits
are required for pipeline construction and operation, and in
practice, monitoring requirements vary between agencies.

The Framework presented here provides a vehicle with
which to consolidate the diverse but overlapping monitoring
and maintenance requirements of FERC, the pipeline com-
panies, and the permitting agencies. Once basic data needs
and monitoring requirements have been identified, including
data resolution and temporal and spatial scales, derivation of
an integrated monitoring plan becomes feasible. This has the
added advantage that it supports production of a single,
consolidated plan, rather than a plethora of customized plans
prepared for each entity.

Because the Framework provides a single, well-
documented baseline description of habitat conditions at
the pipeline crossing, this constitutes an excellent founda-
tion from which to build a comprehensive monitoring plan.
The initial baseline condition can be refined and updated
following pipeline construction, as field observations reveal
further information and engineering adjustments are made.
A thorough post-construction survey of the crossing ‘as
built’ then provides the detailed, quantitative data against
which all future surveys can be compared.

APPLICATION: CASE STUDY

The Ruby Pipeline Project (Project), completed in 2011 by
Ruby Pipeline, LLC (Ruby), was the first project to use both
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the Framework and the Risk Matrix. Ruby worked directly
with FWS to help create, refine and improve both the
Framework and the Risk Matrix and continues to provide
feedback to FWS on their efficacy and limitations.

(a) Basic stream data collection

The Ruby Project comprises approximately 675 miles of
42-inch diameter natural gas pipeline, along with associated
compression and measurement facilities, extending between
Opal, Wyoming and Malin, Oregon (Figure 7). There are a
total of 849 stream crossings on 773 individual streams.
Flow at 130 of the crossings is perennial; it is intermittent
at 177 and ephemeral at 542. Ruby completed desk-based,
remotely-sensed and field surveys for all these crossings
during 2008 and 2009. Throughout that period, Ruby
consulted with the FWS using the Framework to match ba-
sic stream data collection to the needs of FERC and the per-
mitting agencies as well as the pipeline company (Table I).

(b) Initial screening

Once the basic stream data were collected, Ruby worked
with the FWS to identify crossings that could be screened
out from both further data collection and risk analysis
because their potential for generating adverse impacts on
habitat and channel stability was negligible.

Crossings screened out in this way included the
following:

e perennial and intermittent crossings that required state-
mandated fish passage designs
o these crossings were already subject to a high level of
technical and engineering review.

* irrigation canals not located in valley floors
o these are stable channels that could be scheduled for
construction when not in use, are maintained by other
entities, and post-construction impacts would not be
expected.

e swales and other unchanneled, fluvial features
o these crossings have no distinct stream channel or
bank features and, thus, present no risks related to
scour or lateral erosion.

* crossings on very small waterbodies
o these streams generate insufficient stream power to
erode their channel boundary materials because of
their low discharges and low channel slopes (as
described below).

While crossings of streams with fish passage concerns,
irrigation canals, and swales were screened out on the basis
of qualitative assessment, those screened out because of the
small size of the waterbody were eliminated on the basis of a
quantitative analysis based on their bankfull discharge and
depth, channel gradient, and bed grain size relative to the
grain size predicted for sediment transport at bankfull
discharge (MACTEC, 2010). This small waterbody screen-
ing procedure was applied to 488 crossings. Based on this
quantitative analysis, 439 crossings were screened out from
further assessment because they

e had insufficient stream energy to erode the channel
boundaries;

e were high (>10%) gradient, non-alluvial cascades, in
which channel adjustments are unlikely to propagate
upstream or downstream;

e had channel boundaries that were immobile at bankfull
flow; or

Figure 7. Ruby Pipeline route. This figure is available in colour online at wileyonlinelibrary.com/journal/rra

Published 2014. This article is a U.S. Government work and is in the public domain in the USA.

River Res. Applic. 31: 767-783 (2015)
DOL: 10.1002/rra



RISK-BASED APPROACH TO PIPELINE STREAM CROSSINGS 781

e were sufficiently small that they posed no hazard to the
pipeline even if scour and lateral erosion were to occur
(specifically bankfull discharge <2.5ft® per second, bank
height <0.5 ft).

(c) Use of the Risk Matrix

Further assessments were performed for the 340 crossings
remaining after initial screening using the Risk Matrix: 35 in
Wyoming, 128 in Utah, 122 in Nevada, and 55 in Oregon.
Stream and site response risk variables were assessed based
on field data, photographs, and topographic maps. Where
construction involved blasting, the crossing was assessed as
high risk on the y-axis regardless of the risk levels associated
with other project risk factors. This is because the degree of
modification of the bed and bank can be more extreme and
less controllable with blasting that with normal excavation
and grading. For factors assessed as lying between two cate-
gories (e.g. moderate and high), risk was categorized at the
higher level. In cases where the information necessary to
assess the level of risk associated with a factor was missing,
the factor was categorized as being of high risk.

In terms of stream response potential (the x-axis of the
Risk Matrix), approximately 30% of crossings were assessed
as low risk, 34% as moderate, and 36% as high risk. Streams
assessed as high risk tended to lack a riparian corridor and/or
had fine-grained bed materials. For example, an ephemeral
tributary to Eagle Creek located in Elko County, Nevada,
was assessed as having a high stream response potential
because of evidence of channel incision, lack of a riparian
corridor, and a silt bed. Conversely, Spring Creek, a peren-
nial stream located in Elko County, Nevada, was assessed
as having a low stream risk because its stream type was
classed as being colluvial. If the channel of a watercourse
is classed as bedrock or colluvially controlled, then the
remaining risk factors are less applicable because the stream
is not fully alluvial and the risk associated with stream re-
sponse potential is generally assessed as low.

In terms of project impact potential (the y-axis of the Risk
Matrix), 75% of crossings were assessed as being of low project
risk, 16% as moderate, and 9% as high. Blasting was the only
factor that resulted in crossings being assessed as being of high
project impact potential. For example, Maggie Creek, a peren-
nial stream located in Elko County, Nevada, was assessed as
having a high project risk because there was a high probability
that blasting would be required as part of construction.

Only one crossing, on Rattlesnake Creek, a perennial
stream in Elko County, Nevada, was identified as being of
high risk in terms of its potential for both stream response
and project impact. The factors responsible for this outcome
were that the stream was found to lack a riparian corridor
and that constructing the crossing was predicted to be likely
to require blasting.
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The outcomes of application of the Risk Matrix allowed
Ruby and the FWS to focus attention on the streams and cross-
ings with higher risks, while construction of streams and
crossings that posed lower risks could be addressed in a more
prescriptive manner and their crossing designs expedited.

(d) Baseline and effectiveness monitoring

Baseline (pre-construction) monitoring was completed by
Ruby at all crossing sites and included establishment of
permanent survey markers for the entire monitoring area,
surveying of channel long profiles and cross sections, and
photographic documentation from marked photo points. It
was followed by implementation monitoring to provide the
basis for post-construction effectiveness monitoring and
appraisal. Implementation monitoring helps determine if a
project was implemented as planned and designed, while
effectiveness monitoring evaluates if the project had the
desired physical and/or biological effect. To date (2013),
one season of effectiveness monitoring has been completed
for the project.

The physical and biological effectiveness of crossings
will be routinely monitored for 5 years following construc-
tion through a programme of annual, visual evaluations.
For crossings assessed as low risk, effectiveness monitoring
will be based on a randomly selected, 10% sample. Cross-
ings on streams with moderate risk in terms of stream
response potential have been grouped according to follow-
ing characteristics:

(1) limited riparian corridor,

(2) requirement for fish passage,

(3) construction required blasting, and
(4) construction required HDD.

and a random sample of 25% of the crossings within each
category will be monitored for effectiveness.

All crossings assessed as being high risk will be
monitored for effectiveness. To test the reliability of the
ephemeral channel screening procedures discussed in the
preceding texts, ten of the excluded crossings screened out
in the initial site assessment have been randomly selected
for further survey, analysis and effectiveness monitoring.
In addition, future monitoring will include visual evaluation
and reconnaissance level surveys performed at 2, 5, 10, 15,
and 20 years following construction.

To date (2013), just one season of physical and biological
effectiveness monitoring has been completed, and the
results indicate that no mass wasting occurred at any of the
sites during the first year post-construction, while bank
erosion extended along less than 20% of the channel within
the RoW at 76% of monitored crossings. However, the bank
erosion performance target for the project is for at least 80%
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of crossings to meet this criterion within 5 years. At the great
majority (85%) of the crossings where more than 20% of the
bank lines were found to be eroding, erosion was associated
with cattle grazing (i.e. overgrazing, vegetation trampling,
and mechanical damage to the bank). It is anticipated that
the target for bank erosion will be met because of continued
vegetative recovery during subsequent growing seasons,
coupled with fencing to exclude livestock and, where neces-
sary, engineering measures to protect the banks at crossings
where persistent erosion and/or poaching prevents natural
revegetation.

Effectiveness monitoring further established that 1-year
post-construction fish passage has been unaffected at
monitored crossings along the Ruby Pipeline.

SUMMARY AND CONCLUSIONS

Expanding production of natural gas and oil is driving
demand for new or improved pipelines, and past experience
at waterbody crossings indicates that the potential for
negative impacts to aquatic habitat and channel stability is
substantial. To avoid adverse impacts to aquatic species
while reducing the likelihood of pipe exposure, a risk-based
approach to crossing design and permitting is appropriate.
Stratifying crossings according to risk allows the allocation
of time and resources to support pipeline design and permit-
ting to be matched to the level of risk. Effort may then be
focused on design and review higher risk waterbodies and
crossings, with standard methods used to expedite treatment
of lower risk streams and crossings.

The Waterbody Crossing Framework (referred to as the
Framework) and the Pipeline Risk Screening Matrix (Risk
Matrix) reported in this paper were designed by the US
FWS in cooperation with Ruby Pipeline, LLC, to provide
a robust but flexible and time-efficient approach to crossing
design, review and monitoring. While the Framework and
Risk Matrix were developed for the conservation of aquatic
habitat and species, they are easy to adapt for other uses,
including evaluation of geomorphic risks, such as channel
incision and bank erosion, associated with pipeline exposure
and failure. Similarly, while these tools were developed for
natural gas pipelines in the PNW region of the USA, their
applicability extends to any existing or proposed pipeline,
regardless of geographic location or product being
transported.

The Framework and Risk Matrix were both shown to be
effective for structuring the evaluation of relative risk
because of project implementation and stream response
potential, but there is certainly room for improvement. The
need for extensive field data to implement the Risk Matrix
is a major limitation, especially when sites are inaccessible
because of landownership or physical restrictions, as is
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commonly the case during the route selection process.
Without the actual field data, risk factors must be assumed
to be high, which may result in unnecessary rerouting of
the pipeline. It can be anticipated that increased availability
and applicability of LiDAR and improvements in other
remote sensing technology will reduce the need for field
intensive data collection.

A further limitation is that the Framework and Risk
Matrix do not directly address climate change or predicted
changes in the landscape because of development or land
management, which is a significant limitation given the
average life span of a pipeline.

Finally, additional research on how individual risk factors
are evaluated and weighted would provide a more quantita-
tive assessment of risk. This could be accomplished through
forensic analysis of actual pipeline failures. Additional data
analysis would also reduce the risk of overmonitoring fac-
tors that are actually low risk and missing high-risk factors.

The approach has been applied to hundreds of stream
crossings along the Ruby Pipeline, demonstrating its practi-
cal utility, and experienced being gained during post-con-
struction monitoring continues to provide insight into the
efficacy and usefulness of these newly developed tools.
Whether a pipeline is local or regional in nature, the Frame-
work provides an efficient way to organize data, apply a
risk-based approach, and stratify sites for future monitoring
in a transparent and logical manner.
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http://www.roanoke.com/business/news/pipeline-s-passage-through-the-region-would-add-sediment-to/article_170bcf60-b493-5e22-98dc-4222ac7e2df9.html
Pipeline's passage through the region would add sediment to Roanoke River watershed

By Duncan Adams duncan.adams@roanoke.com 981-3324 Mar 12, 2017

Sediment is already a worry for the upper Roanoke River. Buy Now
STEPHANIE KLEIN-DAVIS | The Roanoke Times

The Roanoke River needs love, understanding and attention and not a new source of sediment.
So says Bill Tanger, chairman of Friends of the Roanoke River.
“Sediment is now the biggest problem on the upper Roanoke River,” said Tanger, who is also a member of the Upper Roanoke River Roundtable.

Dwayne D'Ardenne, storm water utility manager for the city of Roanoke, agreed that sediment already is a worry for the upper river. Sediment
that settles in streams can smother aquatic life and can transport bacteria and industrial pollutants like PCBs, he said.

Enter the proposed Mountain Valley Pipeline. Although the pipeline’s current route does not pass through the city of Roanoke, city officials
recently acknowledged concerns about how erosion and sediment linked to the infrastructure project could affect the Roanoke River as the
waterway winds through the jurisdiction.

The 42-inch diameter, 303-mile buried pipeline would pass through the Roanoke River's watershed in Montgomery and Roanoke counties as it
transports natural gas at high pressure from Wetzel County, West Virginia, to another pipeline in Pittsylvania County.

It would cross the river itself about 1.2 miles upstream from the intake for the Spring Hollow Reservoir, a regional source of drinking water
whose withdrawals from the river are suspended when sediment levels are high.

The Western Virginia Water Authority operates the 3.2 billion-gallon reservoir, which stores water before it is treated for drinking. The authority
has remained neutral about the pipeline, but it has voiced concerns about the project’s potential to precipitate erosion and add sediment.

“Sediment in the river has a direct impact on the number of days we can pump out of the Roanoke River, and we do not want to reduce the

number of days that we can pump,” said Sarah Baumgardner, a spokeswoman for the authority.



“While the screens on the intake pumps minimize sediments coming into the reservoir, sediment can transport contaminants and bacteria and
ultimately collect in the reservoir,” she said.

No one disputes that the Mountain Valley project, if approved by the Federal Energy Regulatory Commission, will add sediment to the Roanoke
River watershed.

That will be especially true during project construction.

First, a 125-foot wide construction right-of-way will be cleared of trees and other vegetation that serves to reduce runoff into the creeks that feed
the north and south forks of the Roanoke River at its headwaters.

“The relatively dense tree canopy in the headwater areas intercepts rainfall so that it gently penetrates the ground as groundwater rather than
flowing overland as runoff,” wrote Pamela Dodds, a geologist whose report about the pipeline’s potential impacts on watersheds in Roanoke
County was submitted by the county to FERC in comments about the commission’s draft environmental impact statement for the project.

As construction proceeds, there will be trenching to a depth of about 10 feet. There will be blasting. Heavy equipment will compact soils. The
pipeline’s route will take it up and down steep slopes where soil cover is already susceptible to erosion.

The pipeline itself, or new or altered roads designed to provide access to the pipeline, will cross Roanoke River tributaries, including high-quality
streams like Bottom Creek on Bent Mountain.

According to a report by Environmental Solutions & Innovations, or ESI, a consultant hired by the pipeline company, increased sediment loads
associated with project construction “are likely to continue downstream [in the Roanoke River] until the sediment is arrested behind the first
dam (i.e. Niagara Dam) or is deposited into Smith Mountain Lake.”

Mountain Valley plans to bury the pipeline five feet beneath the bottom of the Roanoke River after diverting water and cutting an open trench
across the riverbed.

From the pipeline’s crossing in the upper Roanoke River to the Niagara Dam is a distance of about 20 miles, Tanger said.

The ESI report analyzed potential watershed sedimentation tied to the Mountain Valley Pipeline’s crossing of a total of about 3.4 miles of the
Jefferson National Forest.

The Forest Service criticized the report when it was first released in June 2016, suggesting it understated how long erosion from the pipeline
project would contribute added sediment loads and overstated how much sediment would be diverted or captured by erosion control barriers
or structures.

Mountain Valley recently submitted to FERC a revised report by ESI that acknowledges sediment loads will remain elevated for several years after
pipeline construction ends. The report notes that “it is expected that sediment loads and yields will reach a new sediment equilibrium
approximately four to five years from the start of the project.”

Tanger is among a host of others who worry that erosion and other sources of sediment tied to the pipeline threaten the ongoing recovery of
the Roanoke River from abuses past.

In December, Rupert Cutler and Diana Christopulos — two residents of the region long recognized as knowledgeable environmental watchdogs
— advised members of the Roanoke City Council that the pipeline could be a significant source of sediment for the Roanoke River.

Cutler said sediment from the pipeline could be a setback for expensive efforts to control storm water runoff and reduce contamination of the
river. He said the sediment also could diminish the Roanoke River’s appeal for canoeists and kayakers as the region continues to promote itself
as a mecca for outdoors recreation.

The Roanoke Valley-Alleghany Regional Commission recently received a $5,000 grant from the Virginia Tourism Corp. to help promote the
Roanoke River Blueway.



Cutler was a member of the city council when it helped create the regional water authority and was a member of the authority’s original board of
directors. He served as an assistant secretary of agriculture during the administration of President Jimmy Carter and provided policy direction

for the U.S. Soil Conservation Service, now the Natural Resources Conservation Service.

Christopulos, president of both the Roanoke Valley Cool Cities Coalition and Roanoke Appalachian Trail Club, emphasized that the pipeline’s
ascent and descent of steep slopes could yield an enormous amount of erosion.

And she encouraged members of the city council to learn more about the project. In February, City Manager Chris Morrill provided the council a

preliminary report.

Morrill noted that the pipeline’s traverse of steep slopes in Roanoke County suggests “there is a significant risk for erosion” and described as
legitimate the concern of increased sediment flowing downstream into the city.

He said increased sediment could impact the city’s “ability to achieve progress in reducing sediment, bacteria and PCBs" in the river.

James Golden, director for operations for the Virginia Department of Environmental Quality, said the department is well aware that the Mountain
Valley Pipeline project has the potential to be a significant source of erosion and sediment along its route in Virginia.

He said the department anticipates that Mountain Valley will soon submit detailed erosion and sediment plans for the project. Natalie Cox, a
spokeswoman for the pipeline company, suggested the same.

“MVP has been working with the Virginia DEQ to develop erosion and sediment control plans that meet the requirements of their regulatory
program,” Cox said.

Golden said Mountain Valley has agreed to pay for additional staff or consultants that DEQ might need to review the erosion and sediment plans
and to have inspectors in the field if and when construction launches in Virginia.

He said the erosion and sediment plans will be posted online for public review.

Cutler said government officials must be vigilant watchdogs.

“The protection of the quality of the water in the Roanoke River is a fundamental responsibility of government — protecting health, safety and

welfare,” he said.

FERC is working on a final environmental impact statement for the pipeline. Mountain Valley hopes to begin construction later this year.

Duncan Adams
Duncan Adams writes about manufacturing, utilities and environmental issues.
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MVP Sedimentation Discussion
Date/Time: Tuesday, May 9, 2017 @ 3-4 pm ET
Location: Conference Call

Forest Service Dawn Kirk, Pauline Adams, Jennifer Adams, Karen

(FS) Overcash

GAI Consultants | Joshua Noble, Kevin Bortz

MVP Megan Neylon, John Centofanti, John Uhrin, Megan Stahl,
Attendees Brian Clauto

Holland and Hart | Sandi Snodgrass

Tetra Tech Sean Sparks

ESI Taina Pankiewicz

Galileo Project Lauren Johnston
Objectives:
v Discuss path to addressing FS’s 04/25/2017 comments on MVP’s Sedimentation Analysis

ACTIONS

e Taina sends the following to meeting participants:

o Sedimentation Analysis reference documents

o Example United States Geological Survey (USGS) study

o MVP Erosion and sediment control plan
o FS specialists and contractors review sedimentation analysis reference documents
o FS contractors review Erosion and Sedimentation Control Plan.

DECISIONS/DISCUSSION POINTS

and GAl were also concerned there was no way to know when construction would take
place, if this was considered in the model, and if so, how time of year was taken into
account. Kevin suggested without any data to backup how MVP came to its figure for
percent containment, FS has no way of knowing if MVP’s assumptions are accurate.

s analysis shows an increase of

greater than 10% sedimentation in several areas. Taina and John C said the 10% increase
figure shouldn’t be limiting, and can provide USGS and FS documents that show an
increase of 10% will not have a measurable effect on species for over 100 years. Pauline
said FS wants to be sure the analysis presents close to a real-world scenario and not the
best-case scenario for sediment containment and impacts on the JNF.
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e John C said MVP is happy to provide additional documentation to FS and to the Federal
Energy Regulatory Commission docket so that FS has a defensible impacts analysis.
h priority
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FPISC Call

Date/Time: Thursday, May 18 @ 1 — 2 pm (CT)
Location: Conference Call

Forest Service (FS) Tim Abing, Greg Smith, Reggie Woodruff
Federal Infrastructure Janet Fleeger, Meghan Edwards, Karen Hanley,
Permitting Improvement Amber Levofsky
Steering Council (FPISC)
Council on Environmental Michael R Drummond, Edward Boling
Quality (CEQ)

Attendees I(Z)Deopla)rtment of the Interior Erika Vaughan
Bureau of Land Management | Mark Mackiewicz, Stephen Fusilier
(BLM)
US Army Corps of Engineers | Meg Gaffney-Smith, Amy Klein, Chris Carson,
(USACE) Mike Hatten, Suzanne Chubb, Jeff Hopkins,

Brian Denson, Phil Tilly, Steve Gibson

Galileo Project Lauren Johnston

Objective:

v" Review MVP’s schedule inquiries sent to FPISC

l. National Historic Preservation Act Section 106 (Section 106) compliance

a.

Both
agencies and the Commonwealth of the Virginia would be signatories. The FS’s
blanket MOA will not be sufficient. In addition, the State Historic Preservation
Office has final say as to whether the Appalachian National Scenic Trail is
eligible for listing on the NRHP, which would require additional Section 106
consultation.

The MOA development process should not, but could impede the 90-day
decision deadline after the Final Environmental Impact Statement (FEIS) release.

ere was a question about whether can issue
their ROW grant prior to completion of the Section 106 compliance. FPISC
requested the agencies keep them updated on the process and corresponding
time table for completing Section 106.

Post meeting note from Mark Mackiewicz: The Ruby Pipeline project offers a
precedent for issuing a ROW grant for NRHP properties that would be affected
by construction. MOA'’s for that project were issued after the ROW Grant but
before any Notice to Proceed. An MOA for any sites on Federal Lands would
need to be completed for the MVP project prior to an issuance of a Notice to
Proceed on any Federal Lands.
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b. USACE Update: USACE is waiting for the Federal Energy Regulatory
Commission (FERC) to complete Section 106 consultation, as FERC is the lead
agency. USACE defers to FERC regarding Section 106 completion. FS and
USACE agree FERC has decided Section 106 consultation cannot be completed
in pieces, but rather will review a Section 106 report when it is fully complete.

Action Item: BLM and FS continue to update FPISC re Section 106 consultation needs
and progress.

Action Item: USACE follows up with FERC to determine Section 106 consultation
progress.

I1. Endangered Species Act Section 7 (Section 7) consultation

1. Sedimentation Analysis

a.

V. USACE Permitting

a. USACE said site access for surveys is limited, and the USACE 404 water permit
decision cannot be complete until Section 106 and Section 7 consultation are
completed by FERC.

b. USACE noted they have previously asked for additional information on how MVP
plans to construct through karst and other landscape hazards the MVP project
will encounter. MVP has chosen mitigation banking to mitigate the projects
impacts, but USACE is unclear as to whether the MVP has purchased the
necessary credits, or if the credits are available.

c. USACE said they do not foresee impacts that would delay the schedule unless
MVP needs to reroute the pipeline, and as such redo surveys.

d. Meg updated the Huntington District has a 408 permit decision that will need to
be included in BLM’s Right of Way (ROW) grant, but they cannot complete the
authority determination until the final alignment on USACE lands is complete.
The Huntington district will provide BLM with any requirements for USACE lands
that need to be in the ROW grant.

e. Meg stressed the USACE will, unlike FS and BLM, rely on FERC’s Section 7 and
Section 106 consultation processes and trust they are complete. USACE does
not plan to do any additional consultation.

f. USACE updated they have been providing information directly to FERC and BLM
and do not have any lingering information requests they can identify at this time.

Action Item: FIPSC plans future schedule and update calls as needed.

Action Item: BLM Huntington District follows up with FERC and BLM re ROW grant
needs as needed.
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MVP: Boundary Call
Date/Time: Tue, Dec 6, 2016 @ 9-10am (MT/AZ)/ 11am-noon (ET)
Location: Conference Call & GoTo Meetin

Bureau of Land Miriam Liberatore
Management (BLM)
Forest Service (FS) Jennifer Adams, Alex Faught, Mitchell Kerr, Tom
Attendees Collins, Mary Helms, Tom Bailey, Angela Parrish
Mountain Valley Pipeline | Megan Neylon, Jacob Sangermano, Melissa
(MVP) Fontanese, Ricky Myers, John Uhrin, James Kerns
Draper Aden Billy Newcomb, Mike Futrell
Galileo Project Grace Ellis, Lauren Johnston
Objectives:

v' Discuss FS expectations for pre- and post-construction treatment of FS boundaries.

v" Review MVP’s preliminary site-specific stabilization designs & provide additional
guidance.

v' Update on FS topsoil segregation requirements and progress from MVP.

ACTIONS

¢ Mitch and Megan follow up this week to discuss FS requirements for marking
boundaries.

e MVP ties routing to lines and corners.

¢ Megan follows up with consultants on survey methodology and delivery date for routing
profile sheets.

e Megan updates tracking sheet for missing/outstanding documents to include completed
surveys. Time Sensitive

¢ Megan updates Jennifer with target delivery date for site-specific stabilization designs.

DECISIONS/DISCUSSION

e FS stressed any corners disturbed, obliterated, or destroyed during the construction
process will need to be restored, and the boundary lines re-marked to FS standards
post-construction. Mitchell shared two documents outlining FS requirements for
boundary marking. The requirements listed in this document should be part of MVP’s
POD as well as stipulations to the Right of Way grant.

¢ FSinstructed routing and planning profile sheets need to be tied to property corners.
Megan stated the surveying contractors have not been tying the routing to property
corners, and this may take additional surveying work, which could delay delivery of the
final routing planning profile sheets. Megan also stated the surveyors do not search for
property corners on private lands unless they are visible or pointed out. Mitchell
instructed all property corners in the FS corridor need to be marked to ensure accuracy.

¢ Megan confirmed the requested routes along Peters Mountain have been completed but
the updated Craig Creek Crossing has not been completed.
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¢ Jennifer updated MVP she will be submitting an information request to the Federal
Energy Regulatory Commission (FERC) project docket for instructions on additional
surveys and visual analysis.

o Melissa presented site-specific stabilization design drawings for a representative steep
slope area of the pipeline route in the Jefferson National Forest (JNF), as requested in
the Oct 24, 2016 information request from the FS. Tom C. said the drawings are a step
in the right direction to meet FS needs to review designs. Tom C. requested more detail
with regards to potential for project-induced cut-slope or fill-slope failures. He also
instructed FS needs to see accurate and detailed representations of how the trenches
may vary based on slope steepness and construction method. Tom C. requested mass
balance accounting for cut and fill, and detailed descriptions of where all spoil piles,
including trench spoils, topsoil spoils, temporary ROW spoils, and if applicable, ATWS
spoils, will be located in order to help assess the need for geotechnical stabilization.

e Melissa and Billy summarized slope stability analysis and potential failure hazards. Billy
stressed a key to slope stability will be keeping water out of the construction sites and
material. Tom C. emphasized FS wants to see drawings for the restoration including
cross-sections of restoration with its cut-and-fills in relation to original ground surface
and analysis of the potential for failure and long term stability of any fill left on the slope.

e Miriam requested additional analysis of potential impacts to immediately adjacent
slopes. Melissa ensured this analysis would follow if necessary, however most trench-fill
will be in rock, not soil. Angela stressed she wants to see further details on construction
sequencing and methodology specifically in relation to placement and storage of
material removed from trenches, and further post-construction stability measures if
needed. Melissa assured these concerns will be addressed in the full report, which will
contain construction typicals for dealing with these issues. Melissa noted she expects to
file the full site-specific stabilization report in the next few weeks.

e Jennifer inquired if MVP is planning to file a document with FERC stating topsoil
segregation will be added to their project proposal. Jennifer stressed if this is not added
to MVP’s proposal it cannot be analyzed in the FERC’s Environmental Impact Statement
(EIS), and this may require additional supplemental analysis after the conclusion of the
FERC’s NEPA process. This is because objectors to the FS decision automatically have
standing if they are objecting on the basis of missing data/analysis.

e Tom B. stressed concern there could be limitations to slope contour and topsoil
restoration due to steepness of slope and removal of vegetation. Tom C. confirmed the
FS wants topsoil segregated and replaced everywhere where slope steepness does not
prevent it. Tom would like to see MVP analyze and determine the slope gradient at
which topsoil would not be stable.
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Mountain Valley Pipeline Project Coordination

Date/Time: Thursday, December 8, 2016 @ 12:00-1:00pm (PT)/ 1:00 — 2:00 pm (MT) 2:00-
3:00pm (CT)/3:00-4:00pm (ET)

Location: Conference Call

BLM Vicki Craft, Kimberly Melendez-Rivera, George
Matzke
Forest Service Jennifer Adams, Alex Faught, Jim Twaroski,
Attendees Jess Saroka, Mitchell Kerr, Karen Overcash,
JoBeth Brown
Galileo Project Grace Ellis, Lauren Johnston
ACTIONS

Galileo forwards government entities comment tracking table to Karen, Rebecca,
Jennifer, and JoBeth. Complete.

Galileo adds petition and form letter tracking to comment and objection process
tracking.

Jennifer emails Lavinia DiSanto (Cardno) requesting information on petition and form
letter tracking in the Federal Energy Regulatory Commission (FERC) process.
Complete.

Galileo submits comment and objection process tracking strategy to FS next week.
Jennifer submits Visual Resources information request to the FERC project Docket.
Galileo compiles BLM comments on the Draft Environmental Impact Statement (DEIS)
and drafts transmittal letter for BLM DEIS comments. Complete.

Vicki submits BLM DEIS comments to the Office of Energy policy Compliance (OEPC)
by December 12.

DISCUSSION/DECISIONS

FS reiterated concerns regarding the still outstanding updated Craig Creek crossing and
overall lack of information in the DEIS. The new FS hydrologist is still reviewing the
relevant data for accuracy and completion. Alex cited general concern from agencies
and the public on the lack of analysis in the DEIS.

Jennifer stated FS is expecting Mountain Valley Pipeline (MVP) to file a response to their
information request for topsoil segregation and herbicide use to get both in the FERC
proposal and in the EIS for analysis.

Jennifer noted the FS met with MVP and contractors to discuss their progress on site-
specific stabilization designs. Tom Collins (FS) was pleased with the drawings and
requested additional information regarding analysis of potential for project-induced
slope, analysis of trench variability based on slope steepness, achievable levels of slope
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restoration post-construction, and mass balance accounting for spoil piles. Tom Bailey
(FS) requested detailed representation and analysis of topsoil segregation and stressed
concerns on limitations to replacing topsoil and slope contour post construction.

¢ Jennifer noted MVP expects to file updated slope-stability analyses in the coming weeks.

e Karen updated the FS is still discussing the threshold for requesting supplemental
analysis due to information missing from the DEIS. The concerns are specific to
availability of data and analysis relevant to the FS decision for public comment.

e Mitch provided an update from this week’s boundary/survey calls. FS is working with
MVP’s contractor to assist in identifying property corners and provide the FS with plan
drawings that include impacted acres on FS lands if the project is approved and
constructed. Mitch cited minor tweaks to the proposed pipeline route but stated the study
area and proposed and temporary easements have been adequately marked. He does
not recommend monumenting the Right of Way (ROW) at this point.

¢ Jennifer clarified the pipeline route has minor variations on National Forest System lands
however the variations are within the initial study corridor. The main concern at this point
for the FS is the lack of acceptable alternative for the Craig Creek crossing.

o Grace summarized Galileo’s tasks for helping the FS identify and respond to FS-relevant
comments on the MVP project. Galileo is coordinating with Cardno and the FS to come
up with a strategy to track comments and to streamline response to objections (if
received) during the FS 218 and 219 objection processes. Karen requested Galileo
submit a strategy for identifying whether or not objectors have standing once the
objection process begins. Grace confirmed Galileo will also search for comments not
captured by Cardno which contain FS-relevant information. Jennifer noted she would as
Cardno for assistance in identifying commenters on petitions and form letters.

UPCOMING MEETINGS

Internal Law Enforcement Call: Monday, December 12 @ 12:00 ET
External Law Enforcement Call: Tuesday, December 13 @ 10:00 am ET
Visual Resources Call: Tuesday, December 13 @ 3:00 pm ET
Next FS/BLM Coordination Call: Thursday, January 12 @ 3:00 pm ET
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MVP Sedimentation Discussion
Date/Time: Thursday, April 6, 2017 @ 7-8 am PT /8-9am MT /9-10am CT /10-11am ET
Location: Conference Call

Forest Service (FS) Dawn Kirk, Pauline Adams
Attendees | GAl Consultants Joshua Noble, Kevin Bortz
Galileo Project Lauren Johnston

Objectives:

v" Discuss whether MVP’s Sedimentation and Hydrological Analyses are sufficient to
accept as part of the Final Environmental Impact Statement, or if more analyses are
warranted.

v" Discuss whether MVP’s Sedimentation and Hydrological Analyses can be appropriately
translated for Biological impacts assessment.

ACTIONS

¢ Dawn and Pauline check Environmental Protection Agency 2003 article reference to
determine adequacy of 10% sedimentation load impact threshold.

¢ Dawn and Pauline confirm aquatic biota sediment standards.

¢ Pauline and Dawn complete and send Sedimentation and Hydrological Analysis comments
to Jennifer.

e GAI starts review and modifications of MVP’s sedimentation analysis section in the
Administrative Final Environmental Impact Statement (AFEIS) as it becomes available.

DECISIONS/DISCUSSION POINTS

e Kevin Summarized his comments with MVP’s analysis as follows:
o MVP uses broad mapping and a large, watershed-scale with averaged input values
across the landscape and lack of localized conditions.
0 MVP’s use of analysis model is appropriate to predict erosion due to construction,
but he hasn’t before seen it applied to a linear project.
o MVP’s analysis may not adequately capture episodic higher intensity events and
their effects on the landscape.
o lItis unclear how MVP estimated where 10% increase in sediment load would occur,
without more specific analysis of stream characteristics.
¢ Dawn and Pauline agreed they are concerned MVP’s analysis doesn’t capture high intensity
episodic events or localized conditions. In addition, Dawn expressed concern that
cumulative effects are not evaluated far enough off of National Forest System (NFS) lands
to address biological concerns and impacts downstream. Dawn emphasized aquatic species
the FS is concerned about are mostly found off NFS lands, yet FS need to manage activities
on NFS lands to reduce or impacts off Forest.
¢ Dawn and Pauline expressed concern about MVP’s use of sediment threshold increase of
10% to determine where impacts would occur. Kevin said the usual standard in Virginia is to
keep sediment load less than 2 tons/acre/year in order to obviate the need for mitigation.
Kevin stated this standard is used to prevent impacts to downstream neighbors, and is not
specific to Biology. Dawn stressed organisms respond differently to increases in
sedimentation, and a 10% impact threshold to determine when impacts would occur is likely
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not relevant. Dawn expressed concern that because impacts are at the watershed level,
localized impacts will be hard to determine.

o Dawn expressed concern MVP’s analysis might not meet her needs to estimate biological
impacts, as the cumulative effects area doesn’t include Stony Creek and Craig Creek.

e Pauline clarified inspection of erosion control measures and sedimentation mitigation
measures needs to be specified in the FS’s Special Use Permit and/or Bureau of Land
Management’s Record of Decision.

e Joshua, Kevin, Pauline, and Dawn agree the following points in MVP’s Sedimentation and
Hydrological Analyses need to be addressed:

o
(0}
o

(o}

(0]

Lack of background data to confirm analysis results.

How cumulative effects analysis areas were determined and why.

Potential over- and underestimate of impacts from construction activities on
sedimentation.

Clarification on construction starting point and timeline throughout the analysis area;
instruction to make sure analysis includes data for 5-7 years post-construction.
Clarification on whether MVP included all disturbance within the watershed, even if it
was off NFS lands, in impacts analysis as previously instructed by FS.

Whether MVP needs to run a limited disturbance scale model to adequately address
effects to smaller scale areas in addition to a whole watershed analysis.

Accuracy of analysis of efficacy of erosion control measures

e Pauline clarified there has not previously been a sedimentation analysis analyzed in the
AFEIS, and that FS has been waiting for a sedimentation analysis for over a year.
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Mountain Valley Pipeline Project Coordination — Special Discussion
Date/Time: Friday, Nov. 18, 2016 @ 10:30 — 11:30 am ET
Location: Conference Call

Bureau of Land Management | Vicki Craft, Miriam Liberatore, Nicole Virella

(BLM) John Sullivan, George Matzke, Carol Zurawski,
Justin Katusak
Forest Service (FS) Jennifer Adams, Alex Faught, Dawn Kirk, Jess

Soroka, Dan McKeague, JoBeth Brown, Ted
Coffman, Tom Collins, Russ McFarlane, Carol
Croy, Mike Madden, Pauline Adams, Fred
Huber, Karen Overcash, Tom Bailey, Rebecca
Robbins

Attendees

Galileo Project Grace Ellis, Lauren Johnston

Meeting Objectives:

_

Path Forward:

» FS continues to compile a list of outstanding data and submits necessary data requests
to the Federal Energy Regulatory Commission (FERC) docket.

" oot Sitament (€15) o et Soppomenal £

» BLM and FS follow up with DOl and OGC, respectively, in addition to FS and BLM
management, for continued coordination.

- BLM s S oo cooralnaton i sroponent o e o s or coit

Decisions/Discussion

Agency Action Item

BLM and the FS have the following criticisms and concerns that warrant this request.
General:

e Upon review of the Draft EIS, Plan of Development (POD), and other NEPA analysis
documents the FS and BLM both identified significant deficiencies and inconsistencies in
the data, analyses, and conclusions presented in the document. BLM and FS are
concerned these problems preclude their agencies’ making an informed decision and
fully complying with NEPA. To date, the BLM has not yet received the updated SF-299
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right of way grant application that includes changes to the proposed route through
federal lands.

¢ An additional point of concern is public access to and ability to comment on additional
data, analyses, and plans presented after the closing of the Draft EIS public comment
period. While FS acknowledges stakeholders can object to the FS actions before the FS
issues their final project decisions, on the whole BLM and FS agree the FERC'’s EIS is
inadequate for BLM and FS NEPA requirements. The volume and severity of data
inadequacies would prevent BLM and FS from adopting the FERC Final EIS.

Cultural Resources:

e Cultural resource surveys are constantly under revision and not up to date. Permits to
survey have not included a complete record of sites to be surveyed, and mitigation
measures have been inadequate or absent in reports.

e Agency staff need to be consulted in process of identifying which sites are potential for
listing in the National Register of Historic Places (NRHP).

e BLM s in the process of reaching out to tribes the FERC had potentially missed in their
consultation process, including reaching out to the Ponca Tribe. Agency Action ltem

Visual Resources:

¢ The proposed pipeline route has been under revision since the first visual analyses were
completed in 2015. FS has requested the proponent re-run the seen area analysis and
complete surveys at leaf-off. FS stressed new Key Observation Points (KOPs) still need
to be identified for new route variations (Agency Action ltem), and the proponent needs
to complete initial narrative and photographical visual surveys to determine if additional
visual simulations are needed.

e Both BLM and FS note the lack of contingency plan for potential failure of the direct bore
method under the Appalachian National Scenic Trail (ANST). BLM and FS cannot
support an open cut contingency plan. FS has requested, in writing and verbally, an
adequate contingency plan. Jennifer will follow up on this request. Agency Action Iltem

e FS would also like to point out the ANST is under consideration for listing on the NRHP.
This has not been discussed or reflected in the Draft EIS.

o FS and stakeholders are concerned the proposed route maps do not contain the most
updated route of the ANST.

Waterbody Crossings:

e FS, contractors, and proponents have discussed the crossing of Craig Creek and its
unnamed tributaries on multiple occasions, have met to review proposed crossings, and
FS has filed requests in the FERC docket concerning the Craig Creek crossing. FS is
still not satisfied that the latest proposed crossing is consistent with the forest plan for
the Jefferson National Forest and is waiting for an updated proposed crossing of Craig
Creek.

e FSis still missing an updated alignment for the Craig Creek Crossings and Mystery
Ridge portions of the proposed route.

e The number and type of waterbody crossings on forest lands is inconsistent throughout
the Draft EIS and resource reports. Modifications to waterbody crossings are incomplete
as feasibility studies have not been finalized.

e FSis concerned actions taken on FS lands can nearly directly affect water flow and
supply to adjacent non-FS lands and wants to be sure these concerns are addressed.
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Geology and Soils:

e Schematics for soil and erosion plans are generalized and incomplete. Mitigations are
not explained in full detail in the Draft EIS or the POD.

e FS requires plans for topsoil segregation along the entire route of the pipeline. These are
not reflected in the proponent’s application for a right of way grant or in the Draft EIS.

e Potential rerouting around the Slusser’s Chapel Conservation Site could place the
proposed pipeline route through karst terrain on FS lands, which would require additional
analysis.

e FS has requested multiple times to see analysis of project-induced landslides and
specific data on steep slope cuts and fills. This data is still outstanding and vital to FS
review of potential debris flow outside of the right of way and other catastrophic hazards
related to dangerous steep slope construction.

Biological:

e Biological analyses, including an updated Biological Evaluation and Biological
Assessment, are still outstanding. Numerous biological surveys have not been
completed, precluding completion of analyses and conclusions.

e Analysis and surveys for threatened and endangered species do not include species
likely to be listed as endangered by the United States Fish and Wildlife Service.

o The FS may require herbicide use to control invasive species along the right of way.
Herbicide use on FS lands requires additional NEPA action.
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Mountain Valley Pipeline
Decision File Guidance

What is a Decision File?

A Decision File (DF) is a comprehensive collection of documents that illustrate the history of the
decision making process for the project. The purpose of the DF is to demonstrate that the agency
considered alternatives, made reasonable decisions, and complied with legal and regulatory
requirements. The DF is maintained until the point at which the Record of Decision (ROD) or
other decision document is issued. The DF exists in both a paper version and as electronic files.

How is a Decision File different from an Administrative Record?

These two terms are often used interchangeably but they are actually two different things. If there
is a legal challenge filed against the ROD, the DF forms the basis for the Administrative Record
(AR) which is assembled by the agency with input and review by agency attorneys.

What goes into the Decision File?

The DF should contain all documents considered by the agency during their decision making
process. It is important to note that items should be included in the DF whether they ultimately
support or oppose the agency’s final decision. This is necessary in order to illustrate that the
agency considered alternatives during its decision-making process. See page 3 for examples of
items that are included in a DF.

How are Privileged/Confidential items handled?
Privileged/Confidential items will be stored in a secure location which may be separate from the
location of other DF items.

If there is litigation, everything in the DF is subject to judicial review. Agency attorneys will
determine which documents are privileged or confidential under the law, and those documents
will be protected from unauthorized access.

The following items are typically considered privileged or confidential and should be labeled as
such before they are submitted to Galileo Project, LLC:

e Reports or maps that reveal the location of archaeological or paleontological resources
e Proposals with cost breakdowns/contractor billing rates

e Proprietary information

e Attorney-Client privileged communications

e [tems related to national security (including CEII documents)

Who is responsible for maintaining the Decision File database?

Galileo, under contract to BLM and the USFS, will maintain a joint DF. Members and staff from
agency offices involved with the project are responsible for ensuring that documentation relative
to their specific jurisdiction is submitted to the DF. This includes relevant information or
communication associated with their office and satellite team members. If applicable, USFS and
BLM contractors are responsible for submitting all relevant material associated with their contract
responsibilities to the DF.

NG HLT
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Mountain Valley Pipeline
Decision File Guidance

How do I submit items to the Decision File?

For reports, maps, presentations, oversize items, and large documents, Galileo will require both a
digital and paper copy of the item. For original BLM or USFS documents such as cost
reimbursement forms, the paper originals alone are fine. Galileo will scan those items to create
PDF files for the digital DF.

Submissions should be sent to:

Galileo Project LLC

Attn: MVP Team

4700 S McClintock Dr, Ste 100
Tempe, AZ 85282

Emails and electronic files may also be submitted to the Galileo project staff
(grace.ellisi@galileoaz.com; lauren.johnston@galileoaz.com). Please make sure that any
attachments referenced are included with their parent document when you submit items. Also,
please include the project name in the subject line and make sure that the subject line is
descriptive of the email.

When should I submit items to the Decision File?

Please submit items to the DF on a weekly or monthly basis. It is advisable to submit items on a
regular basis rather than letting them accumulate. Timely submission of DF items allows for
greater speed and ease in responding to Freedom of Information Act (FOIA) requests should they
oceur.

How do I document GIS Data?

e The metadata should include:
o the person requesting the analysis,
o the date of request,
o the person performing the analysis,
o data limitations, if any

¢ Final datasets and products should have documentation on:
o steps used in the analysis,
o specific tools or models used,
o define datasets taken from other datasets,
o queries used to subset the data, buffer sizes, etc.
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Project Record — Checklist for Possible Contents

Left-hand side analysis % Range

< Proposal Development % Recreation

% Public Involvement % Silviculture

% EC/DC Analysis and Conclusions % Social

% Screening for plan consistency % Soils

*» Screening for laws, regulations consistency % Visual Quality

“+ Background documents % Wilderness/Roadless

o Land management plan “ Wildlife/BA/BE/BO
o Monitoring reports % Forest Plan consistency/amendment
EA

Right-side NEPA Project Initiation*' % Public involvement activities

“* Proposed Action description % Legal notice for 215 comment period

% Purpose and Need analysis % Comments/consideration

<+ Project Initiation Letter < HFRA/218 objection notice/process®

% Public Involvement Plan % Environmental Assessment

% Cooperating Agency status % Decision Notice/FONSI/legal notice

% Team composition % Mailing Lists

< HFRA criteria® % FSHI1909.15, @18 change analysis

% Work Plan/Time Line

DEIS

Scoping’ % Federal Register NOA

% Legal or public notices % Legal notice per 215 or 217

% NOI for EIS ¢ Draft EIS/Preferred Alt.*

< Public meetings*/sign in sheets % Mailing List

% Scoping letter, package, etc. % Comment Letters/Analysis

% Mailing lists % Response to Comments

% Comments received %+ Public Involvement activities

“*  Scoping analysis/report % Supplemental Information Report

% Issues list* ¢ Supplement to DEIS (+ all activities)
ID Team Administration FEIS

< Meeting notes’ % Federal Register NOA

% Official communications % Legal notice decision/ 215/217 appeal

% Line Officer briefings %+ Final EIS

% Development of Issues* s ROD

“ Development of alternatives* % Mailing list

% Interdisciplinary review of document % Public involvement activities

“ Supplemental Information Report

Resources — (data, reports, consultation records, etc.) % Supplement to FEIS (+ all activities)

% Air Quality

% Botany Categorical Exclusions’

% Cultural Resources/SHPO

% Economic Confidential Material®

“+ Engineering/Transportation/RAP Include everything that will or might need to be

% Entomology protected.

% Fire/Fuels

% Fisheries Appeals/Litigation: create separate files with all

% Hydrology appeals, letters, decisions, etc.

% Minerals
" * indicates Responsible Official approval required by FSH 1909.15, 10.41. S HFRA projects do not follow 36CFR215: no comment on EAs;no appeals
* Proof project meets HFRA requirements. on EA/EIS; instead 30-day 218 predecisional objection period for EA/EIS.
* Scoping required for all proposals, commensurate with scope of project.* No ! CE’s may include all items except those legally required for EA/EIS, but
methods required. should be smaller scale; include FSH1909.15, @30.3 conclusions.
" HFRA requires collaboration, public notice and meeting ® These are not available to public, but would be available to Responsible
* Dated, signed, attendees, conclusions Official or a Judge.
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160829

Mountain Valley BLM Coordination BLM
160901 | BLM USFS Coordination BLM, FS
160906 | NOA Coordination Call BLM, FS
160908 A MVP ACP FS Call BLM, FS
160913 FS NEPA Call FS
% ision Fi PRIVILEGED PLM
PRIVILEGED BLM
161014 BL PRIVILEGED FS, BLM
161020 | BLM FS EQT Check-in FS, BLM, MVP
161021 FS Decision File Discussion FS
FSBLM Call PRIVILEGED FS, BLM
161027 BLM FS EQT Check-in FS, BLM, MVP
161025 | FS EQT Check-in FS, MVP
161101 | BLM FS EQT Check-in FS, BLM, MVP
161116 | BLM FS EQT Check-in FS, BLM, MVP
161118 | FS BLM Call FS, BLM '
161121 | Agency Coordination - Unknown -1 Unknown — No
: ‘Galileo
161130 | BLM FS EQT Check-in FS, BLM, MVP
161130 : FS PM Galileo Future ‘Work FS, BLM, MVPE:
161206 | Boundary Call FS, BLM, MVP
161207 | BLM FS EQT Check-in FS, BLM, MVP
161208 | FS BLM Call FS, BLM
161208 | Boundary Follow up FS, BLM, MVP
161212 | Internal LE FS
161213 | MVP External LE FS, MVP
161213 | Visual Resources FS, BLM, MVP
161215 | Timber Plan FS, MVP
170111 | BLM FS EQT Check-in FS, BLM, MVP
170119 / FS BLM'Call FS, BLM
170125 | BLM FS EQT Check-in FS, BLM, MVP
170127 | FS Galileo Objection Process Call ES. BLM:
170201 | Craig Creek Call FS, BLM, MVP
1702021 FS.BLM Call FS,BLM
170208 | BLM FS EQT Check-in FS, BLM, MVP
170214 | BLM FS Galileo PM Coordination FS,BLM
170216  FS BLM Call FS, BLM
170216 | FS BLM Mitigation Team FS, BLM
170222 | BLM FS EQT Check-in FS, BLM, MVP
170223 | FS BLM Mitigation Team FS, BLM, VDoF
170227 | BLM FS MVP Pre Meeting FS, BLM
170227 . BLM FS:MVP Coordination Call FS, BLM; MVP
170302 | FS BLM Call FS, BLM
Mitigation Call - Un-sanitized FS Request FS BLM
170302 | Mitigation Call - Samtlzed FS, BLM




170303 | Road Damagme Call

170307 | Cultural Survey Call FS, BLM, MVP
170309 | Mitigation Call FS, BLM, FERC,

USACE, FWS, |

170309 | BLM FS EQT Check-in : FS, BLM, MVP i
170314 | Geotaechnical ANST w/iVE in Review; MVP edits | #3, VP

170314 | Law Enforcement Call FS

170316 | GAl Internal ANST revieweall FS, GAl

170316 | FS BLM Call FS, BLM

170317 | Mitigation Call - FS,BLM:
170320 | BLM Director Call (MVP FS BLM FS, BLM, USDA

Coordination Call) GenCounsel DOl
Solicitor, MVP

170320 | FS FWS Call v | FS, BLM, FWS
170328 | FERC/BLM/FS DEIS Comments FS, BLM, FERC
170330 | FERC/BLM/USFS Geology Call 1 FS; BLM, FERC
170330 | FS BLM Call FS, BLM

170405 | BLM FS EQT Check-in FS, BLM, MVP.
170406 | FS Sedimentation Analysis Call FS, BLM, MVP
170406 | FS RMP Discussion , s e O FES :
170441 | Visual Call in Review; MVP edits | FS, BLM, MVP
170413 | FS BLM Call. : o o FS)BLM '
170413 | Construction Comphance CaH FS
170419 | BLM FS'EQT Check-in FS; BLM, MVP.. -
170420 | MVP FS VIA Call FS, BLM, MVP
170421 | MVP. Executive Team Call- 1 FS, BLM, MVP. -
170425 | Section 7 Call FS, BLM, FWS
470424 | BLM Atlanta Prep Cali PRIVILEGED {BLM = G
170428 | BLM FS Decision Maksr Call PRIVILEGED FS, BLM

170427 | Maps and Figures Call FS, BLM, MVP.
170428 | MVP Wetland Call FS, BLM, MVVP
170502 | MVP Internal Visual Update FS, BLM

170503 | BLM FS EQT Check-in FS, BLM, MVP
170504 | FS BLM Call FS, BLM

170508 | BLM FS EQT Check m FS, BLM, MVP
170509 | VIA Call - e FS,MVP
170509 Sed|mentat|on Call FS, BLM, MVP
170510 | VIACall = FS,BLM, MVP_
170515 | Public Involvement CaII FS :
170518 -]FPISC Call 1 FS, BLM, USACE,
aaE FPISC ~
170525 Pubhc lnvolvement Call FS, BLM

170605 | MVP Executive Team Call FS, BLM,"MVP
170605 | MVP Internal Culvert Call FS |

170608 | FS BLM Call FS, BLM




MVP External Culvert Call

170609 MVP, FS
170614 | BLM FS EQT Check-in FS, BLM, MVP
170615 A ANST Managing Partners FS, BLM, MVP,

ANST, ATC, RATC,
ODATC

1 170616 ' Culvert Field Visit MVP, FS
| s Call PRIVILEGED MVP, FS
170619 Objection /Comment Response FS, BLM
7 live T et FS, BLM, MVP

'FS, BLM
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Mountain Valley: BLM, USFS, EQT Check-In

Date: Wednesday, January 11, 2016

Time: 11:00am-12:00pm (PT)/ 12:00-1:00pm (MT)/ 1:00-2:00 pm (CT)/ 2:00-3:00 pm (ET)
Location: Conference call

Bureau of Land Management (BLM) | Miriam Liberatore, Vicki Craft
Attendees United States Forest Service (FS) Jennifer Adams
Mountain Valley Pipeline (MVP) Megan Neylon, John Centofani
Galileo Project Grace Ellis, Lauren Johnston
ACTIONS

Megan sends request to Jennifer for Joe Dawley (MVP general counsel) to meet with
Joby Timm (FS Supervisor).

Megan follows up with Melissa to review steep slope monitoring data in response to
FS’s DEIS comment information request on Dec. 22, 2016.

Megan and Jennifer follow up re steep slope efficacy information request.

Jennifer forwards MVP meeting request to FS Supervisor.

Jennifer and Karen Overcash (FS) review Galileo’s objection process strategy.
Forwards to Regional Office (RO) for review as needed.

Jennifer and FS Biologists finish Right of Way (ROW) rehabilitation suggestions.
MVP completes and submits updated Plan of Development (POD), Biological Evaluation
(BE), hydrological analyses, and visual analyses.

Jennifer and FS biologists complete & submit herbicide plan comments to MVP docket.
FS RO reviews MVP-FS Memorandum of Understanding (MOU) and Galileo-FS
Nondisclosure Agreement (NDA).

Galileo sends Decision File reminder email to FS teams early next week.

Galileo sends Notice to Proceed graphic to BLM to potentially share with MVP.

Lauren checks for BLM decision file documents & sends update to Vicki.

Jennifer contacts law enforcement officials for meetings.

MVP finalizes BE and sedimentation plans.

Megan sends Craig Creek route map to Jennifer.

Jennifer and FS Biologists review and discuss Craig Creek route map.

Grace and Jennifer work through POD workshop meeting logistics.

Grace and Jennifer schedule upcoming meetings starting next week (see table below).

DiSCUSSION/DECISIONS

Vicki emphasized the Department of the Interior’s (DOI) concerns are expressed in the
Office of Energy Policy Compliance (OEPC) Draft Environmental Impact Statement
(DEIS) Comments. John updated he expects the Federal Energy Regulatory
Commission (FERC) to submit an information request that may include the DOI
concerns. John stressed if the FERC’s request does not include all of those concerns
MVP still plans to address them separately.

Grace clarified Galileo is working with the FERC’s contractor Cardno to help FS to
review and respond to comments received on the DEIS. Galileo is also tasked with using
a keyword search to make sure all FS-relevant comments are identified and addressed.
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Grace confirmed this and the objection process effort will both be in a contract
modification request from Galileo to MVP.

Megan said MVP filed supplemental information relevant to the FS on December 22,
2016, including a POD response document and Craig Creek route information. Jennifer
noted FS needs to review Craig Creek crossing information for compliance with the FS
Land and Resource Management Plan and to ensure it addresses previously-voiced
concerns.

Megan updated MVP plans to file an updated POD, BE, and updated visual and
hydrological analysis in the coming few weeks. Megan requested an in-person law
enforcement meeting and conservation measures meeting be prioritized to help meet
these deadlines with sufficient documents. Jennifer noted FS is working to complete
their discussion on the ROW rehabilitation measures necessary to hold these meetings.
Jennifer reiterated her request for a discussion of the efficacy of steep slope stabilization
measures based on available monitoring data from EQT and/or other projects that have
steep slopes.

Miriam clarified pre-construction measures MVP needs to complete before a Notice to
Proceed (NTP) can be issued will be given to MVP in advance and are usually included
as conditions of the Record of Decision.

Next MVP/FS/BLM Meeting: January 18, 2017 @ 2:00 pm ET

Upcoming Agency/Proponent Meetings

Meeting Attendees Timing Comments/Action Items
Conservation | FS Biologists, Vicki, Miriam, January | Jennifer works with FS specialists to
Measures Megan, MVP contractors, complete internal conservation measures
Galileo discussions.
Law FS Law Enforcement Officers, January | Jennifer forwards sample Law
Enforcement | BLM Law Enforcement Officers, Enforcement information to Megan as
MVP contractors Vicki, Miriam, needed.
Galileo Jennifer obtains law enforcement officer
availability.
Megan forwards portions of the POD
relevant to FS law enforcement to Jennifer.
POD FS & BLM resource specialists, | Mid/Late | MVP completes edits to POD and submits
workshop Vicki, Miriam, Megan, MVP February | to FS. Short successive meetings
contractors, Galileo scheduled by resource. Combination of in-
person and GoTo.
ROW Rehab | FS & BLM resource specialists, | February | Jennifer works with FS specialists to
Vicki, Miriam, Megan, MVP complete ROW review.
contractors, Galileo
Timber Plan | FS & BLM resource specialists, | TBD Megan and Russ follow up re Timber
Vicki, Miriam, Megan, MVP comment questions. Meeting can be
contractors, Galileo avoided if Russ can answer Megan’s
questions, including concerns in the
Inventoried Roadless Area.
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Mountain Valley Pipeline FS-BLM Mitigations Call
Date/Time: Friday, March 17, 2017 @ 3:00-4:00pm (Eastern)
Location: Conference Call

Bureau of Land Management | Bruce Dawson, Kimberly Melendez-Rivera,
Attendees (BLM) Nicole Virella, Miriam Liberatore
Forest Service (FS) Jennifer Adams, Tim Abing
Galileo Project, LLC Grace Ellis, Lauren Johnston
ACTIONS

e Jennifer emails Paul Friedman (Federal Energy Regulatory Commission, FERC) and
Lavinia DiSanto (Cardno) requesting their availability for Draft Environmental Impact
Statement (DEIS) comment and Geology discussion calls. Complete.

° updates the 03/20 High-level coordination meeting agenda to include “Response
to Comments” and “Mitigations”. Complete.

o drafts an annotated agenda for the 03/20 High-level coordination meeting.
Complete.

o Karen considers next steps for addressing DEIS response to comments with FERC.
Tim drafts mitigation Memorandum of Understanding (MOU) for team review.

e Jennifer emails Mary Krueger (National Park Service, NPS) re the planned upcoming
Appalachian National Scenic Trail (ANST) crossing meetings with MVP, informing her of
FS participation plans. Complete.

e Jennifer continues to update FS management on attendance at the ANST crossing
meetings in early April.

DECISIONS/DISCUSSION POINTS

e Tim updated that the FS is no longer pursuing a formal mitigation rule. Tim expressed
his concerns over the MOU development as related to which parties should be involved
and have regulatory authority to require mitigation.

¢ Jennifer stated FERC has not yet updated the schedule and that the initial key
milestones in the Notice of Schedule issued by FERC have already passed and are no
longer valid. For example, FERC's original schedule showed March 10, 2017 as the
issuance date for the FEIS. Jennifer and Tim stressed concerns regarding the DEIS
comments and project schedule.

e Grace reviewed that Galileo identified additional potentially-relevant FS comments using
the short list of FS-approved keywords in Cardno’s master comment list. After removing
the comments previously sent to the FS for review, Galileo identified roughly 300
additional potentially relevant comments. Jennifer stated Karen Overcash also identified
comments she was expecting to receive from Cardno for the official DEIS comment
response but did not. Tim expressed concern over the missing comments and stressed
the need to meet with Cardno and FERC to discuss their comment forwarding process.

e Galileo reviewed and BLM/FS provided updates to the high level coordination agenda.
Bruce’s requested additions are listed in the action items above. Tim and Bruce
confirmed BLM and FS want to discuss mitigation with MVP at their next high level
meeting on Monday, March 20".

e Tim noted MVP is performing a Habitat Equivalency Analysis (HEA) for the length of the
pipeline route. BLM and FS hope to discuss this with MVP on the upcoming high level
coordination call to get more detail about how the HEA was performed and how the
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output will be used for mitigation determinations. Tim said he would like to see a
breakdown of the HEA by land ownership/regulatory authority. Tim also said it's
important for FS to express their preference for a landscape-scale mitigation strategy.

¢ Jennifer updated that the NPS is requesting FS participate in two day-long meetings to
discuss the MVP project and the ANST with managing partners. BLM and FS are
concerned the meeting would detract from FS efforts on document reviews and is not
necessary for FS and/or BLM personnel to attend. Jennifer suggested it might be
appropriate for a Public Affairs Officer to attend, and that she would follow up with FS
management accordingly. Bruce said BLM feels the meeting might pose more risk than
reward given the FS and BLM are cooperating agencies for the MVP project while the
rest of the ANST managing partners are not. Post Meeting Note: Jennifer requested
and still has not received an agenda from Mary Krueger (NPS) re the meeting’s purpose.
Jennifer will continue to coordinate with NPS via phone.

e Jennifer confirmed the FS is responsible for issuing the Special Use Permit to cross the
ANST and the NPS will not be involved with that permit.
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MVP & ACP: Pipeline Comment/Future Galileo task discussion
Date/Time: Wednesday, November 30 @ 9:00-10:30 am (MT/AZ)/ 11:00am — 12:30pm (ET)
Location: Conference Call & GoTo Meeting

Forest Service (FS) Jennifer Adams, Alex Faught, Karen Overcash,
Attendees Karen Stevens, JoBeth Brown
Galileo Project Grace Ellis, Maria Martin, Peter Rocco, Lauren
Johnston, Ellen Hopp
Objectives:

v" Review current scope of work (SOW)
v |ldentify additional project needs, including:
v Tracking Filings
v" Objection Process Support
v" Additional Document Review Support
v' Additional Meeting Support
v" ldentify assumptions and deliverables for out of scope tasks
v" Answer Questions About Project Assistance Contracts

Galileo Contract Modifications:
v Additional meetings each month
v'Additional General Support Hours
v Comment & Objection Process Tracking
v" Plan of Development (POD) support

ACTIONS

e Galileo writes draft contract modification for Mountain Valley Pipeline (MVP) and Atlantic
Coast Pipeline (ACP) tasks.

e Galileo and Megan Neylon (MVP) discuss contract modification and reaching out to 3™
party contractors on weekly MVP/FS Check-in call. Complete

e Galileo drafts contract modification email for Jennifer to send to Richard Gangle (ACP).

¢ Galileo coordinates with Federal Energy Regulatory Commission FERC contractor,
Cardno, to clarify comment tracking process and Forest Service deliverables.

e Galileo forwards draft contract mod to Jennifer, Karen S. and Karen O. for review

e Galileo, Karen O., and Karen S., Alex, and Kent Karriker (FS) follow up on contract
modification and objection process deliverables late next week.

e Jennifer forwards contract modification for internal review.

e Galileo schedules a call with Jennifer (Jan) to review the construction monitoring plan.

e Jennifer sends excel file of scoping comments to Galileo.

¢ Jennifer and Galileo follow up to confirm document access and reviews for FS.

DISCUSSION/DECISIONS

e Grace reviewed the meeting objectives and current scope of work, described in slides 3
and 4 of the attached PowerPoint. Maria confirmed additional out of scope support,
including litigation assistance, is paid for by the proponent.
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o Peter reviewed the reviews and searches FS has asked Galileo to perform, which
include searching for government entity comments, tracking down FS-relevant filings
from the proponent, and tracking documents which need FS review. These are to help
the FS accurately and efficiently identify documents pertinent to their decision.

¢ Jennifer requested Galileo continue to review internal FS comments for formatting,
duplication, and grammar, especially with future reviews of the POD. Jennifer also
approved adding more hours for meetings and follow up as well as other general support
for project teams to improve efficiency of action item follow up and other tasks.

o Grace reviewed the documents received from Cardno, which include twenty-one
comment letters received since the Draft Environmental Impact Statement (DEIS) was
released, and a comment-response document identifying comments that need response
from the FS and/or the Bureau of Land Management. Jennifer echoed concerns the
contractor might not be capturing all of the relevant comments. Jennifer also noted she
will send Galileo the scoping comments for objection standing review and comment-
response tracking.

¢ Jennifer approved Galileo to start working with Cardno to identify what the FS needs for
comment analysis. FS requested contact information as well as comment compilation,
content analysis, and assistance in identifying commenters with objection standing to the
FS decisions (See conceptual draft output below). Galileo will also assist FS in tracking
responses in the final NEPA document. These review efforts require additions to the
Galileo SOW and would consist of the following effort:

o Work with EIS contractors to find efficiencies in using their database to pull
necessary information for inclusion in the objection tracking database.

o Initiate compilation of scoping comments

o Initiate preliminary identification/compilation of FS-associated comments,
including identification of representative comments.

0 Develop preliminary list of comments that need FS response or action. Target: 2
weeks after contractors provide updated comment tables.

0 Populate objection tracking table once all DEIS comments are processed by
contractors.

0 Assist FS with addressing decision points and responding to comments.

Work with EIS contractor to identify where comments were addressed in the EIS.

o0 Develop standalone report with methodology, representative comments, and
responses.

@]

Draft Output Table

Name | Org. | Mail | Email | Date | Letter | Comment | Response | Action EIS
Reference

Prepared by Galileo Project, LLC



Louisa Gay


ATTACHMENT DD

Notice of Objection to the Draft Record of Decision for the Mountain Valley Project Land
and Resource Management Plan Amendment for the Jefferson National Forest
Objecting Parties: Preserve Craig, Inc., Save Monroe, Inc., and The Wilderness Society

July 31, 2017



MVP FS BLM Executive Team Coordination
Date & Time: Friday, April 21, 2017 @ 11:00am — 12 pm Eastern
Location: Conference Call

Bureau of Land Management (BLM) Karen Mouritsen, Mark Mackiewicz,
Vicki Craft, Sally Spencer
Forest Service (FS) Jennifer Adams, JoBeth Brown, Joby

Timm, Karen Overcash, Tim Abing

Attendees | USDA Office of General Counsel (OGC) | Sarah Kathmann

BLM Solicitor’s Office John Henson
Mountain Valley Pipeline (MVP) Joe Dawley, John Centofanti, Megan
Neylon, Rebecca Watson
Galileo Project, LLC Grace Ellis, Lauren Johnston
ACTIONS
e FS and BLM continue internal mitigation discussions.
¢ FS and BLM continue review of MVP documents (POD, SF-299, etc).
¢ FS and BLM continue discussion National Historic Preservation Act (NHPA) Section 106

consultation needs.

John and Megan forward potential Appalachian National Scenic Trail (ANST) meeting
agenda topics to Galileo.

MVP submits the Habitat Equivalency Analysis (HEA) and Migratory Bird Conservation
Agreement (MBCA) by the first week of May.

DECISIONS/DISCUSSION POINTS

Karen updated that BLM will continue to work with MVP, as appropriate, to complete
Endangered Species Act Section 7 Consultation, NHPA Section 106 Consultation, and
edits to MVP’s Plan of Development (POD

Mark said FERC can issue their Certificate of Convenience and Public Necessity with

conditions to comilete Section 7 Consultation and -

Joe questioned why BLM could not go forward with their ROD since FERC is the lead for
Section 106 consultation per the Natural Gas Act (NGA) and has conducted consultation
for the FS lands affected by the project. Joe also expressed concern that MVP cannot
complete Section 106 or Section 7 surveys on the entire route as MVP has been denied
access to some private lands in West Virginia, which they can only access if they are
given eminent domain per a FERC Certificate.

Mark said BLM needs to have additional conversations with FS and BLM cultural
specialists to determine if FERC’s Section 106 consultation is adequate for BLM’'s and
FS’s needs. Mark also said he is concerned there doesn’t appear to be Memorandums
of Agreement between Section 106 consulting parties. He noted these agreements take
time. BLM will determine if MOAs need to be completed for BLM to sign a ROD or ROW.

Rebecca expressed her concern that the
This could lead to financial penalties for MVP

through fault of federal agencies. Karen and John H agreed the process concerns are
important and being discussed internally. The BLM’s focus is developing an adequate,
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defensible document that meets FS and BLM needs as the basis for their respective
decisions on the project.

¢ Rebecca questioned the need for an Interior Board of Land Appeals (IBLA) appeal
process, and cited cases against the Ruby Pipeline Project which were taken directly to
the relevant circuit courts. Mark confirmed the BLM is discussing the appeals process
and procedures internally.

¢ John Henson clarified the FS objection process is required before the FS can issue their
ROD for their plan amendments associated with the project, and subsequently consider
concurrence with the BLM’s ROD. Tim clarified the FS objection process is a pre-
decisional process, meaning their decisions on the Land and Resource Management
Plan (LRMP) amendments are not final until after the objection process.

o Joe said MVP hopes to have all federal permits completed, signed, and received by
November 1, 2017.

e Joe expressed his concern that FS and BLM have MVP stuck in a “do-loop” with open-

ended and dynamic data and analysis requests, citing the FS’s recent request for
additional photographs in the Visual Impacts Assessment. He stressed the agencies

need to be happy at some point with the data and analyses they have, and that MVP
feels they have provided adequate data and analysis.

e Jennifer and John C agreed MVP’s VIA was well-received by the FS, and that MVP can
submit the VIA once completed, adding additional requested photos in the near future.
Jennifer noted the analysis needs to meet FS standards in order for them to make a
defensible decision. Jennifer clarified FS offered to help identify points for additional
requested photos, and MVP and FS have already agreed on a path forward regarding
this concern.

o Jennifer clarified FS and BLM want to see all MVP-agency correspondence, as some of
it might tie into the FS’s LRMP amendment decision and/or BLM’'s ROW grant. Jennifer
also clarified MVP needs to correct the GIS data layers from the April 2016 soil report
recently filed in the FERC docket. She said she wants MVP to make sure the incorrect
data layers are corrected in any other documents in which they might have been used.

e Karen updated BLM and FS are working on determining what mitigation measures need
to be included in the Plan of Development and as conditions on the ROW grant. Tim
clarified FS will need to see the HEA to help assess needed mitigation measures

oe said information from the HEA will be
included in the MBCA as well. He expects both documents to be filed by early May.
e Karen concluded the discussion saying the BLM is concerned about the

oe said

MVP is aware the project could be litigated and wants to help make sure the NEPA
process and document are defensible.

Upcoming Meetings:
ANST Managing Partners Discussion - Friday, May 12" @ 8:30am — 12:30 pm (ET)
HEA update — Friday, May 12" @ 1:30-2:30 pm (ET)
Executive Coordination Update — Friday, May 12" @ 2:30 — 3:30 pm (ET)
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ATTACHMENT EE

Notice of Objection to the Draft Record of Decision for the Mountain Valley Project Land
and Resource Management Plan Amendment for the Jefferson National Forest
Objecting Parties: Preserve Craig, Inc., Save Monroe, Inc., and The Wilderness Society

July 31, 2017



Internal FS Law Enforcement Call
Date/Time: Monday, December 12 @ 12:00-1:30 pm (E)
Location: Conference Call & GoTo Meeting

Forest Service (FS) Jennifer Adams, Kent Karriker, Alex Faught, Julie
Fosbender, Roni Etheridge, WJ Cober, Gavin Hale,
Kim Stadtmueller, Mike Madden, Ted Coffman,
James Willet, Rebecca Robbins, Peter Irvine, Katie

Attendees Ballew
Bureau of Land Miriam Liberatore
Management (BLM)
Gallileo Project Grace Ellis, Maria Martin, Peter Rocco, Lauren
Johnston
Objectives:

v' Determine agenda items for law enforcement discussions with pipeline proponents to
consider if pipelines are approved through National Forest lands.

ACTION ITEMS

o James forwards Law Enforcement questions and needs document to Peter R. for
distribution.

e Maria updates and forwards agenda to participants for review and edits.

¢ Katie confirms law enforcement cost recovery requirements for the proposed pipeline
projects, if approved and constructed.

o Jennifer works with Department of Transportation to confirm any restricted activities in
the construction Right of Way (ROW) for potential pipeline projects.

e Participants review relevant project documents prior to law enforcement discussion with
pipeline proponents.

DiSCUSSION/DECISIONS

¢ An updated external law enforcement call agenda reflecting FS concerns is attached to
this agenda.

o Mike stated he is extremely concerned with the forest service Heritage team absorbing
monitoring and ARPA related costs for this project long after potential project
implementation. Cost recovery for long term heritage monitoring, site stabilization, etc.
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need to be addressed looking not only at current issues but also those encountered
much later on.

o Peter I. stressed proponent construction/development plans need to be updated to
reflect law enforcement responsibilities along the entire proposed ROW, and not just at
crossroads and likely access points, to ensure recreation only happens on appropriate
roads and trails. Katie noted this will include surveillance camera work and increased FS
law enforcement patrols.

[ )
_ Increased levels of illegal activities will occur on pipeline route

right-of-way requiring increased patrolling-monitoring by law enforcement (LEI) and
increase the potential for other LEI costs that have occurred in similar environs (I.E.
dumping of methamphetamine chemicals and lab equipment requiring clean up, illegal
atv use requiring repair, poaching, etc.) These activities will increase costs for LEI not
covered by forest budgets.

e The Forest Service noted that any closure orders will require additional NEPA
documentation and analysis before they could be approved. The NEPA procedures for
closure orders will be outlined in MVP’s Plan of Development and the ACP COM Plan.

¢ Miriam stated the BLM will make sure FS law enforcement stipulations are in the ROW
grant written by BLM.

o Katie stressed the FS is not equipped to handle protests and/or emergencies on its own.
Allocation of law enforcement responsibilities, including cost recovery, in the short and
long terms needs further discussion.

o James expressed a need for the proponent to identify needed safety measures for
dangerous areas along the ROW if the pipeline if constructed. This includes road
closures, extra enforcement, and proper regulations. James also noted the proponent
needs to outline a plan to coordinate with agencies to make sure proponent
employees/contractors know relevant regulations and restrictions during and after
construction, if approved.
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ATTACHMENT FF

Notice of Objection to the Draft Record of Decision for the Mountain Valley Project Land
and Resource Management Plan Amendment for the Jefferson National Forest
Objecting Parties: Preserve Craig, Inc., Save Monroe, Inc., and The Wilderness Society

July 31, 2017



USFS DROD Relies on Insufficient and Faulty Analyses
of
Nonnative Invasive Plants in MVP and FERC Documents

Summary

The Forest Service Failed to Recognize the Introduction of Nonnative Invasive Plant
Species (NIPS) Species as a Significant Issue, Failed to Address the Best Available Science,
and Disregarded Expert Comments About these Threats

The USFS Draft Record of Decision (DROD; 23 June 2017) proposes approval of
amendments to the Land and Resource Management Plan (LRMP) for the Jefferson National
Forest (JNF) in order to facilitate the construction of the Mountain Valley Pipeline Project
(MVP), which would otherwise violate current LRMP standards for soil and water conservation.
The DROD itself offers no consideration of the critical ecological and economic threats
presented to the JNF by nonnative invasive plant species (NIPS), whose proliferation will be
enabled and accelerated by construction of the MVP as currently proposed. Such NIPS have
recognized negative impacts on native plant communities, soils, and water quality in the JNF,
and therefore should have been thoroughly evaluated in the DROD. Instead the DROD relied
completely on flawed and incomplete analyses of NIPS presented by the Federal Energy
Regulatory Commission (FERC) in its Final Environmental Impact Statement (FEIS) for the
MVP.

The FEIS failed to address repeated filings by qualified natural-resource management
experts who presented extensively documented scientific evidence that NIPS will become a
serious and costly land-management problem for the life of the proposed MVP and beyond. The
Forest Supervisor for the JNF was repeatedly informed of these analytical shortcomings in the
FERC documents, but also ignored these facts. The DROD failed to consider NIPS as a
significant issue, failed to evaluate these direct threats to the JNF, and failed to respond to the
filed comments, all in violation of NEPA. Thus the DROD failed to fully and effectively

document how the Best Available Science was used to inform the assessment and proposed



decision, in violation of 36 CFR § 219.3. The threat of NIPS is of particular concern because
the pipeline would introduce these invasive species into Wilderness, Inventoried Roadless, and
Old Growth areas, and there has been no monitoring program added to the Forest Plan to
document the spread of NIPS, all in violation of 36 CFR § 219.12.

Furthermore, the DROD failed to specifically address the requirements of Executive
Order 13112 (Invasive Species; 3 February 1999) and Executive Order 13751 (Safeguarding the
Nation from the Impacts of Invasive Species; 8 December 2016), which have obvious direct
applicability in this case.

The current DROD is fatally flawed. It therefore must be
withdrawn, appropriately modified, and properly reissued with an

appropriate public objection period to follow.




Supporting Arguments

1. Preserve Craig, Inc. filed extensive, scientifically supported comments on the serious and potentially
costly threat of non-native invasive plant species (NIPS) to forest ecosystem integrity in June 2015
(PF15-3-000, Accession 20150616-5193, Economic and Environmental Impacts of Invasive Plant
Species). This filing was more than 40 pages of detailed and heavily referenced analysis regarding
the threat of ecological and economic damage by NIPS on the proposed Mountain Valley Pipeline
(MVP). This document included more than 200 specific literature references, the majority of which

were peer-reviewed scientific studies and analyses published in credible scientific journals.

Preserve Craig’s analysis detailed the following threats to the Jefferson National Forest:

a. Removing forest cover will open the ROW to invasion by a variety of economically and
ecologically damaging invasive plants species.

b. Invasive plant species will be spread by wild animals, particularly white-tailed deer and
various bird species.

c. Invasive plant species will penetrate the intact forest on either side of the pipeline, and
multiply the effects of pipeline construction and operation on a much broader footprint than
just the right-of-way (ROW).

d. Invasion of adjacent forest and non-forest lands, both public and private, will create
expensive control problems for both private landowners and land management agencies.

e. Establishment of a linear ROW with extensive edge habitat will create an “animal highway”
that will be heavily utilized by white-tailed deer. Deer populations in the area of the ROW
will likely increase, extensive and rapid deer movement along the ROW will increase
vehicular accidents at ROW/road intersections, and increases in both deer populations and

deer movement will increase the spread of deer-vectored diseases (e.g., Lyme disease).

2. MVP’s response (PF15-3-000, Accession 20150630-5383) to these scoping comments was

scientifically and logically inadequate.

a. Their meager response to Preserve Craig’s 45-page filing amounted to barely 200 words, as

follows:



“Revegetation, control of invasive species, and maintenance of permanent
easements is addressed in Resource Report 1, Resource Report 3, and the FERC
Plan. Understanding the importance of native habitats and the impact of non-
native invasive plant species, MVP is committed to using native seed mixes from a
reputable seed supplier for restoration efforts. MVP is working closely with the
Wildlife Habitat Council in addition to regulatory agencies to utilize native seed
mixtures and successfully restore native habitats after construction to the greatest
extent practicable. Per FERC’s Plan, MVP will utilize truck wash stations and
inspection programs to ensure that equipment comes onto construction work
areas clean and free of invasive plant material. MVP has also committed to not
utilize pesticides or herbicides during construction and right-of-way and facility
maintenance (unless requested by a land management agency) allowing long term
usage of the right-of-way for pollinators. Restoring the right-of-way using a
combination of quick establishing species and a variety of additional native
grasses, forbs and wildflowers has the potential to provide a wide array of
benefits. Timely reseeding of the disturbed area minimizes the window of
opportunity for non-native invasive species to establish. Seeding with native
species also minimizes the potential of unintentionally introducing other
nonnative species into the habitat.” (p. 14)

b. This response primarily repeated the original unsubstantiated statements from their Draft

Resource Report 3 (PF15-3-000, Accession 20150424-5295) and offered no specific

response to Preserve Craig’s detailed analysis that demonstrated severe shortcomings in their

restoration plans as related to NIPS. Furthermore, their response did not include a single

scientific reference either to counter the Preserve Craig analysis or to support MVP’s

contentions. Thus, their response can only be taken as a statement of unsupported “opinion”

written by someone whose credentials to offer such an opinion are never identified. Their

contention that planting “native seed mixes” of grasses and forbs in forested areas will

prevent the establishment of invasive plant species demonstrates either MVP’s (and

FERC’s) lack of scientific understanding of plant ecology and forest ecology, or their

disregard for scientific evidence to the contrary. To wit:

1.

il.

Grasses do not represent “native species” in a forested habitat.

Such seeding will likely fail, as has been seen in the cases of documented failures of
erosion and sediment controls on a recently installed gas pipeline in the Jefferson
National Forest in Giles County, VA and other pipelines elsewhere in West Virginia
(see PF15-3-000, Accession 20150616-5335, p. 7; and PF15-3-000, Accession
20150616-5364).



3.

C.

1ii.  Such restoration failure is virtually guaranteed when “seeding” is on shallow and poor
mountain soils, and is further exacerbated by the likely erosional failure of such
restoration effort on extreme slopes (PF15-3-000, Accession 20150616-5364 and
PF15-3-000, Accession 20150615-5296).

iv. Neither MVP nor FERC has offered ANY evidence (scientifically credible or
even anecdotal) that seeding Appalachian mountain slopes as steep as those
proposed has ever been successful to either stabilize soils on steep slopes or to
prevent the establishment of invasive plant species.

MVP offhandedly dismissed scientifically supported concerns about negative consequences
of deer-human interactions with a single, unsupported sentence: “The Project is not expected
to have a measurable impact on deer populations” (PF15-3-000, Accession 20150630-5383;
p. 13). They offered no evidence, scientifically credible or otherwise, to support their
contention or to counter the extensive scientific evidence to the contrary that Preserve Craig
presented. In particular, increased deer populations in close proximity to human settlements
have been implicated in an increased occurrence of deer-vectored human diseases (Morse

1995: attached here as Appendix A).

In September of 2016 the FERC issued the Draft Environmental Impact Statement (DEIS) for the

MVP project. The DEIS claimed (without any supporting evidence) that environmental impacts

of the project on plant communities would be reduced to tolerable levels by MVPs adherence

to restoration BMPs and by the use of native plants species in that restoration.

a.

In the DEIS, FERC noted that MVP would prevent erosion by following appropriate BMPs,
including “revegetation using seed mixes recommended by the Wildlife Habitat Council” (p.
4-65). FERC further noted that MVP “would attempt to minimize impacts on the National
Forest by ... revegetating temporary and permanent workspaces with native seed mixes as
directed by the Wildlife Habitat Council” (p. 4-169).

MVP issued a full-color brochure (MVP 2015a; attached here as Appendix B, and at
http://www.mountainvalleypipeline.info/~/media/sites/mvp/files/MVP-Restoration-Plan-by-

WHC.pdf) designed for MVP by the Wildlife Habitat Council (WHC), which touted benefits

to wildlife and the ecosystem of using native species in a project-tailored planting plan. This

brochure implied that MVP would conscientiously adhere to such an expensive but



responsible plan, and listed recommended seed mixes designed by WHC specifically for the
MVP project that would enhance wildlife habitat values, particularly for pollinators.
MVP also issued an “advertorial” (MVP 2015b; attached here as Appendix C, and at

https://www.mountainvalleypipeline.info/~/media/sites/mvp/files’EQT_MVP_Ecological Re

sources_Advertorial.pdf) touting their concern for environmental integrity and protection,

and their purported “partnership” with WHC.

Contrary to all these claims, the DEIS described restoration plans that included seed mixes

very different from those recommended by WHC, and the DEIS-listed plans actually
proposed intentionally planting several notorious NIPS as part of MVP’s “restoration”
plan.

i. Seed mixes listed for use in West Virginia (see the FERC DEIS, their Appendix N-
11) included only one option for native warm-season grasses and wildflowers, but
even this mix was not the “WHC-designed customized mix” advertised earlier by
MVP and WHC. In fact, the seed mix listed is one designed by a seed supplier for the
Piedmont ecological region, not the Appalachian Mountains. Other seed-mix options
did not include even those Piedmont grasses and wildflowers, and were dominated by
nonnative species. These mixes include the nonnative grass Tall Fescue which is a
well-known invasive species classified as such by the USFS themselves (USFS 2005;
attached here as Appendix D). WHC itself classified Tall Fescue as “non-beneficial”
to wildlife in the custom “Native Restoration” plan that they designed for MVP (see
MVP 2015a, attached here as Appendix B).

il. Seed mixes listed for Virginia (see the FERC DEIS, their Appendix N-12) were even
worse. No mixes included native warm-season grasses and wildflowers (and thus
offering little benefit to pollinators, as they claimed). Like West Virginia, planting
mixes suggested for Virginia also included the invasive nonnative Tall Fescue, and
added another notoriously invasive species, Crown Vetch (classified by USFS as an
NIPS that presents “a serious management threat” (USFS 2006: attached here as
Appendix E).

iii. It appears that MVP never had any intention to follow the recommendations of
WHC, and that FERC is complicit in presenting MVP’s “relationship” with WHC for
propaganda purposes only.



iv.

Furthermore, MVP’s proposal (and FERC’s early implicit concurrence) to use
known invasive plant species for “restoration” indicates that they either have no
credible expertise or advising consultants versed in the subject of ecological
restoration, or they simply have no intention to spend additional funds to try

reduce the multiple and severe environmental impacts of their project.

4. MVP’s plan for control of invasive plants, as outlined in the DEIS, almost completely ignored the

issue that human activities are but one of many vectors for the spread of invasive plant species.

1.

ii.

They simply described plans to use “native” plant species for restoration efforts, and
to wash construction equipment to prevent vehicle-vectored transport of invasive
plants.

They completely ignored the scientifically proven facts that deer (Williams and Ward
2006: attached here as Appendix F) and birds (Gosper et al. 2005: attached here
Appendix G) can quickly spread invasive plants species along and outside a linear
ROW. Even NIPS that are not palatable to deer are at a competitive advantage over
native species, and can thereby displace native plant communities under browsing

pressure from deer (Averill et al. 2016: attached here as Appendix H).

5. In December of 2016 (CP16-10-000, Accession 20161221-5349) we specifically alerted BLM,

FERC, and the JNF Forest Supervisor himself that serious ecological threats regarding NIPS

remained insufficiently addressed in the FERC DEIS. These issues included:

a. All of the previous issues raised above (see Section 1) but still unaddressed by MVP and

FERC.

b. The proximity of nonnative invasive plant species to the proposed corridor route, and the

threat of these species being spread by pipeline-corridor construction and maintenance.

c. Insufficient consideration of the mechanisms and chronology of likely spread of nonnative

invasive plant species as a result of pipeline-related activities.

d. Incongruence of pipeline interactions with nonnative invasive plant species to existing

county, state, and federal laws; and county, state, federal, NGO, and private-landowner

efforts to control and even reverse the spread of invasive plants.



e. The lack of effective approaches for the early detection, rapid response, and effective control
of nonnative invasive plant species in the pipeline corridor, and the ecological and economic
risks associated with the presently stipulated approaches.

f. The lack of risk assessment of economic and ecological damage that would be caused by the
accelerated spread of nonnative invasive plant species due to pipeline construction and
maintenance.

g. No consideration or valuation of the loss or damage to critical ecosystem services caused by
pipeline construction and maintenance, and no critical assessment of possible approaches to
mitigating those losses.

h. No risk assessment of human-health threats due to pipeline-linked increases in deer
populations, increases in deer-hosted tick populations, and herbicide use in the pipeline
corridor.

1. No specific critical analyses of the known and likely ecological, economic, and human-health
impacts of extensive herbicide use for pipeline corridor maintenance.

j.  No consideration or exposition of hidden costs to private landowners and the public (i.e.,
externalities: costs borne by individuals who made no choice to bear such cost) in terms of
opportunity costs, loss of ecosystem services, loss of land productivity, loss of property
values, loss of esthetic values related to their land and public lands in the County, threats to
human health and well-being, loss of personal freedom and well-being), or assessment of
possible mitigation approaches to compensate for these losses.

k. No clear acknowledgement of MVP’s corporate responsibility for effective mitigation of all
negative effects of pipeline construction and maintenance for the life of the pipeline; no clear
identification and explanation of the succession of responsible parties at all stages of
construction, operation and maintenance of the pipeline; and no specific identification of
parties who will bear responsibility for environmental and economic impacts that will extend

well beyond the life of their pipeline project.

No response was ever received or posted regarding these concerns.



6. FERC issued the Final Environmental Impact Statement (FEIS) for the MVP project in June of

2017.

a.

The FEIS remained virtually unchanged from the DEIS, relative to the critical ecological,

sociological, and economic issues listed in Items 1 and 5 above.

MVP’s plan to control NIPS now called for limited post-construction monitoring (2 years

only) for invasive plant species, with evident concurrence by FERC (p. 4-190).

1.

ii.

iii.

This plan is completely inadequate for effective control of NIPS that will be
stimulated and spread by the extreme ground-disturbing activities proposed for MVP
construction. Animal populations will not diminish with the age of the ROW, so the
assumption that a simple 2-year monitoring and control program for NIPS will be

sufficient for control of NIPS on the MVP ROW is scientifically naive and

unsupportable. In that vein, it is significant to note that neither MVP nor FERC have

offered any scientific evidence that supports their choice of a 2-year monitoring
period, or their claim that such will be effective and sufficient. NIPS will be a
continual and likely growing problem in the MVP construction corridor, and
particularly in the incompletely restored ROW, for the operational life of the pipeline
and beyond. MVP’s plan to monitor for only two years post-construction presents a
severe ecological and economic threat to both federally managed lands and private
lands encompassed by or in proximity of the proposed project.

Recent research (Barlow et al. 2017: attached here as Appendix I) demonstrated that
the construction and operation of fracked-gas development projects in Pennsylvania
facilitates continual invasions by NIPS. Dispersal of invasive plant species actually
increased with time following construction for natural gas development projects
rather than decreasing. So, MVP’s plan to monitor for only two years post-
construction is therefore scientifically naive, and presents severe ecological and
economic threats to both federally managed lands and nearby private lands.

In stark contrast, to MVP’s plan, the Exotic and Invasive Species Control Plan for
the highly controversial Atlantic Coast Pipeline (also located in Virginia) details a
commitment to monitor the ROW for invasive plant species for the life of that

project (see Dr. Carl Zipper’s letter, CP16-10-000, Accession 20170112-5005). Will



C.

FERC declare such an extended effort to be unnecessary? What evidence would

they offer to support such a contention?

FERC concluded in the FEIS that MVP impacts to plant communities “would be adequately
minimized” (FEIS p. 4-191) when MVP follows WHC’s recommendation to use only native
plant species for reseeding of disturbed areas, utilizes area —specific mixes and restoration
techniques on different stretches of the pipeline project, and monitors NIPS in the project
ROW for two years following construction. .

i. Despite FERC’s cautions to MVP about invasive species and assurances to the public
about the use of native species, the FERC FEIS still includes “suggested seed
mixes” (their Appendices N-14 and N-15) that remain unchanged from those in
the DEIS (as discussed in Section 3 above).

The courts have ruled that FERC has the authority, and the legal obligation, to require
effective monitoring and control programs to prevent the introduction and spread of
invasive species in order to protect native fish and wildlife species and their habitats (Janasie
2005; attached here as Appendix J).

i. Yet, the FEIS has failed to adequately address the issues of ecological and
economic threats of NPIS from the proposed MVP project, and it fails to require
effective monitoring and remediation by MVP for the life of the project.

FERC listed a requirement in the FEIS that “prior to construction, Mountain Valley . ..
should file with the Secretary, for review and written approval by the Director of OEP,
revised erosion control plans that contain only native species. (p. 4-190).

i. There is no indication that FERC will subsequently require NIPS monitoring to be
extended beyond 2 years post-construction.

ii. It remains to be seen how MVP will respond to this requirement, or whether there
will be any opportunity for public or agency review of their response and subsequent
actions or FERC’s final decision regarding these issues. Given the uncertain nature of
MVP’s restoration plans, USFS cannot consider this a closed issue that has been

settled satisfactorily.
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7. The USFS issued their Draft Record of Decision (DROD, 23 June 2017) (i.e., “draft approval™)
regarding proposed amendments to the Jefferson National Forest Land and Resource Management
Plan (LRMP), which would allow MVP to violate longstanding, publically approved standards
meant to protect ecological integrity of the JNF (particularly related to soil conservation and water
quality).

a. The DROD makes no mention of the critical threats that NIPS will pose to ecological
integrity of the Jefferson National Forest due to intensive land-disturbing activities by MVP.

i. Invasive plant species have been shown to deleteriously alter soil properties, and
increase soil erosion and subsequent sedimentation to receiving waterways (Pejchar
and Mooney 2009; attached here as Appendix K).

ii. Thus the issue of the effects of NIPS relate directly to the subject of the DROD (i.e.,
Forest Plan amendments related to standards for soil and water conservation), and
should have been addressed in the DROD.

b. USFS themselves implicated utility corridors and associated ROWs as agents in the spread of
invasive plant species, specifically in the JNF (USFS Undated-a: attached here as Appendix
L). JNF staff described NIPS in the JNF as presenting “an immediate threat to natural
communities, rare species sites, and other sits of high public interest” (p. 1). Despite these
warnings and the obvious awareness by JNF staff, the current USFS DROD fails to comment
on or even mention the intense ecological threat posed by such plants, the virtual certainty
that they will be spread quickly by the linear MVP corridor and associated activities, and that
such invasion will subsequently impact soil and water conservation in the JNF.

c. By making no mention of these issues in the DROD, the Forest Supervisor by default is
agreeing with the inadequate evaluation of these issues by FERC (and USFS as a cooperating
agency) in the FEIS. This invalidates the Forest Supervisor’s claim that the DROD is based
on “Best Available Scientific Information” (as discussed in Section 8 below).

d. The failure of the DROD to address issues related to NIPS is a fatal flaw that
invalidates the DROD.

8. The Forest Supervisor contends in the DROD that he met the legal requirement (36 CFR § 219.3) for
using best available scientific information (BASI) by the fact that he used information from the

FEIS, which he assumed was based on BASI. This is a patently false or at least misguided claim,
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as both the FERC and USFS were repeatedly informed that early MVP scoping documents and the
DEIS itself ignored abundant scientific evidence that MVP’s plans were sorely inadequate to assess
the threats posed by NIPS, to carefully monitor their possible introduction, and to effectively
mitigate possible invasions.

a. BASI is not a well-defined concept in USFS policy. In the absence of specific directives,
USFS should at least make certain that basic and accepted scientific practice is employed in a
document such as the DROD, which is required to demonstrate the use of BASI to support
conclusions about scientific issues. Standard and accepted practices in effective scientific
analysis, as are required to be employed for any document accepted for publication in a peer-
reviewed scientific journal, offer a basic framework to follow. All scientific journals require
that you review the current scientific thought on the issue at hand, analyze it relative to your
situation, and then explain how that information has informed your decision. BASI,
therefore, must be rooted in scientific evidence, not unsupported opinion. Such exposition
requires the listing of recognized scientific literature that you reviewed and analyzed in the
process. Neither the DROD nor the FEIS that it relies on incorporate reference to such
scientific literature (or analysis of it) to any meaningful extent to support their conclusions,
so their conclusions are not based on BASI. A simplistic statement that “BASI was applied”
is inadequate justification for a decision if no scientific evidence and analysis is offered to
support that decision.

b. The FERC (and, by extension, USFS as a cooperating agency) was alerted to the issues
related to NIPS as early as June of 2015 (see Section 1, above). MVP’s inadequate and
unscientific responses to scoping comments on this issue (see Section 2 above) were called
out to FERC by a subsequent filing from Preserve Craig (PF15-3-000, Accession 20150730-
5013), but these scientifically documented comments were again ignored in the DEIS and
then in the FEIS.

c. Issues related to NIPS were not even mentioned, much less thoroughly analyzed, in the

DROD. Therefore, claims of BASI application in the DROD cannot be considered valid.

9. USFS, like other federal agencies, is bound by Executive Order (EO) 13112 directing federal
agencies to prevent the introduction of invasive species; provide for their control; and minimize

the economic, ecological, and human health impacts that invasive species can cause. The EO further
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specifies that federal agencies shall not authorize, fund, or carry out actions likely to cause or

promote the introduction or spread of invasive species in the United States or elsewhere unless it has

been determined that the benefits of such actions outweigh the potential harm caused by invasive

species, and that all feasible and prudent measures to minimize the risk of harm would be taken in

conjunction with the actions (Federal Register 1999; attached here as Appendix M).

a. While the DROD makes reference to and discusses a number of other Executive Orders that

relate to the proposed LRMP amendments, the DROD fails to address or even mention EO

13112.

b. This failure to address the threat of NIPS to the JNF is particularly egregious, given that a

portion of the proposed MVP route crosses a Roadless Area, and JNF staff themselves have

identified NIPS as a particular threat to such Roadless Areas (USFS Undated-b; attached here

as Appendix N).
c. The FEIS on which the DROD relies falsely describes means by which MVP will effectively

meet the requirements of EO 13112:

1.

ii.

1il.

1v.

“Executive Order (EO) 13112 directs federal agencies to prevent the introduction of
invasive species; provide for their control; and minimize the economic, ecological,
and human health impacts that invasive species can cause. . . To avoid and minimize
the spread of noxious weeds and invasive plants, Mountain Valley and Equitrans have
consulted with federal and state agencies regarding the revegetation of disturbed
areas, and would conduct post-construction monitoring (p. 4-174).”

NOTE: “Consultation” does not guarantee effective action in this or any case.

The planned post-construction monitoring is inadequate and thus ineffective (as
described in Section 6.b, above), because credible scientific studies have
demonstrated that NIPS remain a threat throughout the life of a project, and they even
increase in intensity of spread with time after the completion of project construction.
The Forest Supervisor cannot claim that MVP’s “restoration” plan meets the needs of
USFS and the requirements of EO 13112, given the fact that MVP’s current plan
utilizes almost no native plant species and actually proposes to spread the seeds of

known nonnative invasive plant species as part of “restoration.”
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v. Unitl MVP modifies their restoration plan, USFS would be remiss to claim that
MVP’s plan (and FERC’s approval of such) meets the needs and requirements of
USEFS to satisfy multiple legal requirements and their public duty.

10. Similarly, the DROD fails to mention Executive Order 13751, which extends and amends EO 13112
and further obligates federal agencies to consider the possible role of their actions in increasing
vectors of disease (Federal Register 2016: attached here as Appendix O). The requirements of EO
13751 obviously relate to the situation of increased tick-borne human disease that may be caused by
construction and operation of the MVP (see Sections 1.e and 2.c above). Any action by USFS to
facilitate or approve the MVP project would implicate USFS as a contributing agent to such disease
issues, as the MVP ROW will make a direct geographic and ecological connection from the National
Forest (where deer ticks thrive) to areas of human habitation. Once again, failure to consider these
disease issues in either the DROD or the FEIS invalidates any claim by the Forest Supervisor of

conscientious application of BASI.

CONCLUDING COMMENTS

The failures of both the FEIS and the DROD to adequately address critical scientific issues
related to the MVP in a complete, responsible, and honest manner violates both the spirit and the
letter of the law, and betrays the public trust.

e  What should the public believe: MVP/FERC/USFS’s unsupported contentions and
opinions, or the results of hundreds of scientific studies that demonstrate the fallacy of
their unsupported contentions?

e The answer to this question seems obvious, but FERC (and, by extension, USFS) are
betraying public trust by accepting MVP’s unsupported contentions rather than applying
real scientific analysis to these critical issues.

¢ Glaring omissions in the DROD, coupled with the failure of the Forest Supervisor to
consider BASI that was repeatedly pointed out to FERC and USFS, means that the current
DROD fails to meet appropriate legal requirements or to fulfill USFS’s obligations for
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responsible and transparent management of the public resources with which they are

entrusted.

Thus, the current DROD should be deemed incomplete and invalid. The DROD
should be withdrawn. A properly executed DROD should be issued at a later date,

followed by an appropriate public objection period.
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Perspectives

Factors in the Emergence of
Infectious Diseases

Stephen S. Morse, Ph.D.
The Rockefeller University, New York, NewYork, USA

“Emerging” infectious diseases can be defined as infections that have newly
appeared in a population or have existed but arerapidly increasing in incidence or
geographic range. Among recent examples are HIV/ AIDS, hantavirus pulmonary
syndrome, Lyme disease, and hemolytic uremic syndrome (a foodborne infection
caused by certain strains of Escherichia coli). Specific factors precipitating disease
emergence can beidentified in virtually all cases. Theseinclude ecological, environ-
mental, or demographic factors that place people at increased contact with a pre-
viously unfamiliar microbe or its natural host or promote dissemination. These
factorsareincreasingin prevalence; thisincrease, together with theongoing evolution
of viral and microbial variants and sdection for drug resistance, suggests that
infections will continueto emerge and probably increase and emphasizes the urgent
need for effective surveillance and control. Dr. David Satcher’s article and this
overview inaugurate “Perspectives,” a regular section in this journal intended to
present and develop unifying concepts and strategies for considering emerging
infections and their underlying factors. The editors welcome, as contributionstothe
Per spectives section, overviews, syntheses, and case studies that shed light on how

and why infections emerge, and how they may be anticipated and prevented.

Infectious diseases emerging throughout history
haveincluded some of the most feared plagues of the
past. New infections continuetoemergetoday, while
many of the old plagues are with us still. These are
global problems (William Foege, former CDC direc-
tor now at the Carter Center, terms them “global
infectious disease threats”). As demonstrated by in-
fluenza epidemics, under suitable circumstances, a
new infection first appearing anywherein theworld
could traverse entire continents within days or
weeks.

We can define as “emerging” infections that have
newly appeared in the population, or have existed
but arerapidlyincreasingin incidence or geographic
range (1,2). Recent examples of emerging diseases
in various parts of the world include HIV/AIDS;
classiccholerain South America and Africa; cholera
due to Vibrio cholerae 0139; Rift Valley fever; han-
tavirus pulmonary syndrome; Lyme disease; and
hemolytic uremic syndrome, a foodborne infection
caused by certain strains of Escherichia cali (in the
United States, serotype O157:H7).

Although these occurrences may appear inexpli-
cable, rarely if ever do emerging infections appear
without reason. Specific factors responsible for dis-
ease emergence can be identified in virtually all
cases studied (2-4). Table 1 summarizes the known
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causes for a number of infectionsthat have emerged
recently. | have suggested that infectious disease
emergencecan beviewed operationally asatwo-step
process: 1) Introduction of the agent intoa new host
population (whether the pathogen originated in the
environment, possibly in another species, or as a
variant of an existing human infection), followed by
2) establishment and further dissemination within
the new host population (“adoption”) (4). Whatever
itsorigin, the infection “emerges” when it reaches a
new population. Factorsthat promote one or both of
these steps will, therefore, tend to precipitate dis-
ease emergence. Most emerginginfections, and even
antibiotic-resistant strains of common bacterial
pathogens, usually originatein one geographicloca-
tion and then disseminate to new places (5).
Regarding the introduction step, the numerous
examples of infections originating as zoonoses (7,8)
suggest that the “zoonotic pool”—introductions of
infections from other species—is an important and
potentially rich source of emerging diseases; peri-
odic discoveries of “new” zoonoses suggest that the
zoonotic pool appears by no means exhausted. Once
introduced, an infection might then be disseminated
through other factors, although rapid course and
high mortality combined with low transmissibility
are often limiting. However, even if a zoonotic agent
is not able to spread readily from person to person
and establish itself, other factors (e.g., nosocomial
infection) might transmit theinfection. Additionally,
if the reservoir host or vector becomes more widely
disseminated, the microbe can appear in new places.

Emerging Infectious Diseases



Perspectives

Table 1. Recent examples of emerging infections and probable factorsin their emergence

Infection or Agent

Factor(s) contributing to emergence

Viral
Argentine, Bolivian hemorrhagic
fever

Bovine spongiform
encephalopathy (cattle)

Dengue, dengue hemorrhagic fever
Ebola, Marburg

Hantaviruses

Hepatitis B, C

HIV

HTLV
Influenza (pandemic)

Lassa fever
Rift Valley fever

Yellow fever (in “new” areas)

Bacterial
Brazilian purpuric fever
(Haemophilusinfluenzae,

biotype aegyptius)
Cholera

Helicobacter pylori

Hemolytic uremic syndrome
(Escherichia coli O157:H7)

Legiondla (Legionnaires’ disease)

Lyme borreliosis (Borrdia
burgdorferi)

Streptococcus, group A (invasive;
necrotizing)

Toxic shock syndrome
(Staphylococcus aureus)
Parasitic

Cryptosporidium, other
waterborne pathogens

Malaria (in “new” areas)
Schistosomiasis

Changes in agriculture favoring rodent host
Changes in rendering processes

Transportation, travel, and migration; urbanization
Unknown (in Europe and the United States, importation of monkeys)
Ecological or environmental changes increasing contact with rodent hosts

Transfusions, organ transplants, contaminated hypoder mic apparatus,
sexual transmission, vertical spread from infected mother to child

Migration tocities and travel; after introduction, sexual transmission,
vertical spread from infected mother to child, contaminated hypodermic
apparatus (including during intravenous drug use), transfusions, organ
transplants

Contaminated hypoder mic apparatus, other

Possibly pig-duck agriculture, facilitating reassortment of avian and
mammalian influenza viruses*

Urbanization favoring rodent host, increasing exposure (usually in homes)

Dam building, agriculture, irrigation; possibly changein virulence or
pathogenicity of virus

Conditions favoring mosquito vector

Probably new strain

In recent epidemicin South America, probably introduced from Asia by ship,
with spread facilitated by reduced water chlorination; a new strain (type
0139) from Asia recently disseminated by travel (similarly to past
introductions of classic cholera)

Probably long widespread, now recognized (associated with gastric ulcers,
possibly other gastrointestinal disease)

Mass food processing technology allowing contamination of meat

Cooling and plumbing systems (organism grows in biofilms that form on
water storage tanks and in stagnant plumbing)

Reforestation around homes and other conditions favoring tick vector and
deer (a secondary reservoir host)
Uncertain

Ultra-absorbency tampons

Contaminated surface water, faulty water purification

Travel or migration
Dam building

* Reappearances of influenza are due to two distinct mechanisms: Annual or biennial epidemics involvingnew variants due to
antigenic drift (point mutations, primarily in the gene for the surface protein, hemagglutinin) and pandemic strains, arising
from antigenic shift (genetic reassortment, generally between avian and mammalian influenza strains).
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Bubonic plague transmitted by rodent fleas and
ratborne hantavirusinfections are examples.

Most emerging infections appear to be caused by
pathogens already present in the environment,
brought out of obscurity or given a selective advan-
tage by changing conditions and afforded an oppor-
tunity to infect new host populations (on rare
occasions, a new variant may also evolve and cause
a new disease) (2,4). The process by which infectious
agents may transfer from animals to humans or
disseminate from isolated groups into new popula-
tionscan becalled “microbial traffic’ (3,4). Anumber
of activitiesincrease microbial trafficand asaresult
promote emergence and epidemics. In some cases,
including many of the most novel infections, the
agents are zoonotic, crossing from their natural
hosts into the human population; because of the
many similarities, | include here vector-borne dis-
eases. |n other cases, pathogens already present in
geographically isolated populations are given an
opportunity to disseminate further. Surprisingly
often, disease emergence is caused by human ac-
tions, however inadvertently; natural causes, such
as changes in climate, can also at times be respon-
sible (6). Although thisdiscussionisconfined largely
to human disease, similar considerations apply to
emerging pathogens in other species.

Table 2 summarizes the underlying factors re-
sponsible for emergence. Any categorization of the
factorsis, of course, somewhat arbitrary but should
be representative of the underlying processes that
cause emergence. | have essentially adopted the
categories developed in the Institute of Medicine
report on emerging infections (12), with additional
definitions from the CDC emerging infections plan
(13). Responsible factorsinclude ecological changes,
such asthose duetoagricultural or economic devel-
opment or to anomalies in climate; human demo-
graphicchangesand behavior;travel and commerce;
technology and industry; microbial adaptation and
change; and breakdown of public health measures.
Each of these will be considered in turn.

Ecological interactions can be complex, with sev-
eral factors often working together or in sequence.
For example, population movement from rural areas
to cities can spread a once-localized infection. The
strain on infrastructure in the overcrowded and
rapidly growing cities may disrupt or slow public
health measures, perhaps allowing establishment of
thenewly introduced infection. Finally, the city may
also provide a gateway for further dissemination of
the infection. Most successful emerging infections,
including HIV, cholera, and dengue, have followed
thisroute.

Consider HIV as an example. Although the pre-
cise ancestry of HIV-1 is still uncertain, it appears
to have had a zoonotic origin (9,10). Ecological fac-
tors that would have allowed human exposure to a
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natural host carryingthevirusthat wasthe precur-
sor to HIV-1 were, therefore, instrumental in the
introduction of thevirusintohumans. Thisprobably
occurred in a rural area. A plausible scenario is
suggested by the identification of an HIV-2-infected
man in a rural area of Liberia whose virus strain
resembled virusesisolated from the sooty mangabey
monkey (an animal widely hunted for food in rural
areasand the putative source of HIV-2) more closely
than it did strains circulating in the city (11). Such
findings suggest that zoonotic introductions of this
sort may occur on occasion in isolated populations
but may well go unnoticed so long as the recipients
remain isolated. But with increasing movement
from rural areas to cities, such isolation is increas-
ingly rare. After its likely first move from a rural
areaintoacity, HIV-1 spread regionally along high-
ways, then by long distance routes, including air
travel, to more distant places. This last step was
critical for HIV and facilitated today’s global pan-
demic. Social changesthat allowed thevirustoreach
alarger population and tobetransmitted despiteits
relatively low natural transmissibility were instru-
mental in the success of the virus in its newfound
human host. For HIV, thelong duration of infectivity
allowed this normally poorly transmissible virus
many opportunities to be transmitted and to take
advantage of such factors as human behavior (sex-
ual transmission, intravenous drug use) and chang-
ing technology (early spread through blood
transfusions and blood products) (Table 1).

Ecological Changesand Agricultural
Development

Ecological changes, including those due to agri-
cultural or economic development, are among the
most frequently identified factors in emergence.
They are especially frequent as factorsin outbreaks
of previously unrecognized diseases with high case-
fatality rates, which often turn out to be zoonotic
introductions. Ecological factors usually precipitate
emergence by placing peoplein contact with a natu-
ral reservoir or host for an infection hitherto unfa-
miliar but usually already present (often a zoonotic
or arthropod-borne infection), either by increasing
proximity or, often, also by changing conditions so
astofavor an increased population of the microbe or
its natural host (2,4). The emergence of Lyme dis-
ease in the United States and Europe was probably
duelargely toreforestation (14), whichincreasedthe
population of deer and the deer tick, the vector of
Lyme disease. The movement of people into these
areas placed a larger population in close proximity
tothe vector.

Agricultural development, one of the most com-
mon waysin which people alter and interpose them-
selves into the environment, is often a factor

Emerging Infectious Diseases
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Table 2. Factorsin infectious disease emergence*

Factor

Examples of specific factors

Examples of diseases

Ecological changes (including Agriculture; dams, changesin

those due to economic
development and land use)

water ecosystems;

changes

Human demographics,
behavior

deforestation/reforestation;
flood/drought; famine; climate

Societal events: Population
growth and migration
(movement from rural areas

Schistosomiasis (dams); Rift Valley fever
(dams, irrigation); Argentine hemorrhagic
fever (agriculture); Hantaan (Korean
hemorrhagic fever) (agriculture);
hantavirus pulmonary syndrome,
southwestern US, 1993 (weather
anomalies)

Introduction of HIV; spread of dengue; spread

of HIV and other sexually transmitted
diseases

to cities); war or civil conflict;
urban decay; sexual behavior;
intravenous drug use; use of

high-density facilities

International travel and
commerce

Technology and industry

Microbial adaptation and

change selection in environment
Breakdown in public health Curtailment or reduction in
measures prevention programs;

inadequate sanitation and
vector control measures

Worldwide movement of goods
and people; air travel

Globalization of food supplies;
changes in food processing
and packaging; organ or
tissue transplantation; drugs
causing immunosuppression;
widespread use of antibiotics

Microbial evolution, responseto

“Airport” malaria; dissemination of mosquito
vectors; ratborne hantaviruses;
introduction of cholera into South America;
dissemination of 0139 V. cholerae

Hemolytic uremic syndrome (E. coli
contamination of hamburger meat), bovine
spongiform encephalopathy;
transfusion-associated hepatitis (hepatitis
B, C), opportunisticinfectionsin
immunosuppressed patients,
Creutzfeldt-Jakob disease from
contaminated batches of human growth
hormone (medical technology)

Antibictic-resistant bacteria, “antigenic drift”
in influenza virus

Resurgence of tuberculosisin the United
States; cholerain refugee campsin Africa;
resurgence of diphtheriain the former
Soviet Union

* Categories of factors (column 1) adapted from ref. 12, examples of specific factors (column 2) adapted from ref. 13. Categories
arenot mutually excusive; several factors may contribute to emergence of a disease (see Table 1 for additional information).

(Table 2). Hantaan virus, the cause of Korean hem-
orrhagic fever, causes over 100,000 cases a year in
Chinaand hasbeen known in Asiafor centuries. The
virusisanatural infection of the field mouse Apode-
mus agrarius. The rodent flourishes in rice fields;
people usually contract the disease during the rice
harvest from contact with infected rodents. Junin
virus, the cause of Argentine hemorrhagic fever, is
an unrelated virus with a history remarkably simi-
lar to that of Hantaan virus. Conversion of grass-
land to maize cultivation favored a rodent that was
the natural host for this virus, and human cases
increased in proportion with expansion of maize
agriculture (15). Other examples, in addition to
those already known (2,15), are likely to appear as
new areas are placed under cultivation.

Emerging Infectious Diseases

Perhaps most surprisingly, pandemic influenza
appears to have an agricultural origin, integrated
pig-duck farming in China. Strains causing the fre-
guent annual or biennial epidemics generally result
from mutation (“antigenic drift”), but pandemic in-
fluenza viruses do not generally arise by this proc-
ess. Instead, gene segments from two influenza
strains reassort to produce a new virus that can
infect humans (16). Evidence amassed by Webster,
Scholtissek, and others, indicates that waterfowl,
such asducks, are major reservoirs of influenza and
that pigs can serve as “mixing vessels” for new
mammalian influenza strains (16). Pandemic influ-
enza viruses have generally come from China.
Scholtissek and Naylor suggested that integrated
pig-duck agriculture, an extremely efficient food
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production system traditionally practiced in certain
parts of China for several centuries, puts these two
speciesin contact and provides a natural laboratory
for making new influenza recombinants (17). Web-
ster has suggested that, with high-intensity agricul-
ture and movement of livestock across borders,
suitable conditions may now alsobefoundin Europe
(16).

Water is also frequently associated with disease
emergence. Infectionstransmitted by mosquitoes or
other arthropods, which include some of the most
serious and widespread diseases (18,19), are often
stimulated by expansion of standing water, simply
because many of the mosquito vectors breed in
water. Thereare many cases of diseasestransmitted
by water-breeding vectors, most involving dams,
water for irrigation, or stored drinking water in
cities. (See “Changes in Human Demographics and
Behavior” for a discussion of dengue.) Theincidence
of Japanese encephalitis, another mosquito-borne
disease that accounts for almost 30,000 human
cases and approximately 7,000 deaths annually in
Asia, is closely associated with flooding of fields for
rice growing. Outbreaks of Rift Valley fever in some
parts of Africa have been associated with dam build-
ing as well aswith periods of heavy rainfall (19). In
the outbreaks of Rift Valley fever in Mauritania in
1987, the human cases occurred in villages near
damson the Senegal River. The same effect has been
documented with other infectionsthat have aquatic
hosts, such as schistosomiasis.

Because humansareimportant agents of ecologi-
cal and environmental change, many of thesefactors
are anthropogenic. Of course, thisis not alwaysthe
case, and natural environmental changes, such as
climate or weather anomalies, can have the same
effect. The outbreak of hantavirus pulmonary syn-
drome in the southwestern United Statesin 1993 is
an example. It islikely that the virus has long been
present in mouse populationsbut an unusually mild
and wet winter and spring in that area led to an
increased rodent population in the spring and sum-
mer and thusto greater opportunities for people to
come in contact with infected rodents (and, hence,
with the virus); it has been suggested that the
weather anomaly was due to large-scale climatic
effects (20). The same causes may have been respon-
sible for outbreaks of hantaviral disease in Europe
at approximately the same time (21,22). With chol-
era, it has been suggested that certain organismsin
marine environments are natural reservoirs for
choleravibrios, and that large scale effects on ocean
currents may cause local increasesin the reservoir
organism with consequent flare-ups of cholera (23).
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Changesin Human Demographics and
Behavior

Human population movements or upheavals,
caused by migration or war, are often important
factors in disease emergence. In many parts of the
world, economic conditions are encouraging the
mass movement of workers from rural areas to cit-
ies. The United Nations has estimated that, largely
asaresult of continuing migration, by theyear 2025,
65% of the world population (also expected to be
larger in absolute numbers), including 61% of the
population in developing regions, will live in cities
(24). Asdiscussed above for HIV, rural urbanization
allows infections arising in isolated rural areas,
which may once have remained obscure and local-
ized, toreach larger populations. Once in a city, the
newly introduced infection would have the opportu-
nity to spread locally among the population and
could also spread further along highways and inter-
urban transport routes and by airplane. HIV has
been, and in Asiais becoming, the best known bene-
ficiary of this dynamic, but many other diseases,
such as dengue, stand to benefit. The frequency of
the most severe form, dengue hemorrhagic fever,
which is thought to occur when a person is sequen-
tially infected by two types of dengue virus, isin-
creasing as different dengue viruses have extended
their range and now overlap (25). Dengue hemor-
rhagic fever is now common in some cities in Asia,
where the high prevalence of infection is attributed
to the proliferation of open containers needed for
water storage (which also provide breeding grounds
for the mosquito vector) as the population size ex-
ceeds the infrastructure (19). In urban environ-
ments, rain-filled tires or plastic bottles are often
breeding grounds of choice for mosquitovectors. The
resulting mosquito population boom is comple-
mented by the high human population density in
such situations, increasing the chances of stable
transmission cycles between infected and suscepti-
ble persons. Even in industrialized countries, e.g.,
the United States, infections such as tuberculosis
can spread through high-population density set-
tings (e.g., day care centers or prisons) (12,26-28).

Human behavior can have important effects on
disease dissemination. The best known examples
are sexually transmitted diseases, and the ways in
which such human behavior as sex or intravenous
drug use have contributed tothe emergence of HIV
are now well known. Other factors responsible for
disease emergence are influenced by a variety of
human actions, so human behavior in the broader
sense is also very important. Motivating appropri-
ate individual behavior and constructive action,
both locally and in a larger scale, will be essential
for controlling emerging infections. Ironically, as
AIDS prevention efforts havedemonstrated, human
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behavior remains one of the weakest links in our
scientific knowledge.

International Travel and Commerce

The dissemination of HIV through travel has
already been mentioned. In the past, an infection
introduced into people in a geographically isolated
area might, on occasion, be brought to a new place
through travel, commerce, or war (8). Trade between
Asia and Europe, perhaps beginning with the silk
route and continuing with the Crusades, brought
therat and one of itsinfections, the bubonic plague,
toEurope. Beginningin the16th and 17th centuries,
ships bringing slaves from West Africa to the New
World also brought yellow fever and its mosquito
vector, Aedes aegypti, to the new territories. Simi-
larly, smallpox escaped its Old World origins to
wreak new havoc in the New World. In the 19th
century, cholera had similar opportunitiesto spread
from its probable origin in the Ganges plain to the
Middle East and, from there, to Europe and much of
the remaining world. Each of these infections had
once been localized and took advantage of opportu-
nitiesto be carried to previously unfamiliar parts of
theworld.

Similar histories are being repeated today, but
opportunitiesin recent years have becomefar richer
and more numerous, reflecting the increasing vol-
ume, scope, and speed of trafficin an increasingly
mobile world. Rats have carried hantavirusesvirtu-
ally worldwide (29). Aedes albopictus (the Asian
tiger mosquito) was introduced into the United
States, Brazil, and parts of Africa in shipments of
used tires from Asia (30). Since its introduction in
1982, thismosquito has established itselfin at least
18 statesof the United Statesand hasacquired |l ocal
virusesincluding Eastern equine encephalomyelitis
(31), a cause of serious disease. Another mosquito-
bornedisease, malaria, isone of the most frequently
imported diseases in non-endemic-disease areas,
and cases of “airport malaria” are occasionally iden-
tified.

A classic bacterial disease, cholera, recently en-
tered both South America (for the first time this
century) and Africa. Molecular typing shows the
South American isolates to be of the current pan-
demicstrain (32), supportingthesuggestionthatthe
organism was introduced in contaminated bilge
water from an Asian freighter (33). Other evidence
indicates that cholera was only one of many organ-
isms to travel in ballast water; dozens, perhaps
hundreds, of species have been exchanged between
distant places through this means of transport
alone. New bacterial strains, such as the recently
identified Vibrio cholerae 0139, or an epidemic
strain of Neisseria meningitidis (34,35) (also exam-
ples of microbial adaptation and change) have dis-
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seminated rapidly along routes of trade and travel,
as have antibiotic-resistant bacteria (5,36).

Technology and Industry

High-volume rapid movement characterizes not
only travel, but also other industries in modern
society. In operations, including food production,
that process or use products of biological origin,
modern production methods yield increased effi-
ciency and reduced costs but can increase the
chancesof accidental contamination and amplify the
effects of such contamination. The problem is fur-
ther compounded by globalization, allowing the op-
portunity to introduce agents from far away. A
pathogen present in some of the raw material may
find its way into a large batch of final product, as
happened with the contamination of hamburger
meat by E. coli strains causing hemolytic uremic
syndrome (37). In the United States the implicated
E. coli strains are serotype O157:H7; additional
serotypes have been identified in other countries.
Bovine spongiform encephalopathy (BSE), which
emerged in Britain within the last few years, was
likely an interspecies transfer of scrapie from sheep
tocattle (38) that occurred when changesin render-
ing processes led toincomplete inactivation of scra-
pie agent in sheep byproducts fed to cattle (39).

The concentrating effects that occur with blood
and tissue products have inadvertently dissemi-
nated infections unrecognized at the time, such as
HIV and hepatitisB and C. Medical settingsarealso
at the front line of exposure to new diseases, and a
number of infections, including many emerging in-
fections, have spread nosocomially in health care
settings (Table 2). Among the numerous examples,
in the outbreaks of Ebola fever in Africa many of the
secondary caseswere hospital acquired, most trans-
mitted to other patients through contaminated hy-
podermic apparatus, and some to the health care
staff by contact. Transmission of Lassa fever to
health care workers has also been documented.

On the positive side, advancesin diagnostictech-
nology can also lead to new recognition of agents
that are already widespread. When such agents are
newly recognized, they may at first often belabeled,
in some cases incorrectly, as emerging infections.
Human herpesvirus 6 (HHV-6) wasidentified only a
few years ago, but the virus appearsto be extremely
widespread (40) and hasrecently been implicated as
the cause of roseola (exanthem subitum), a very
common childhood disease (41). Becauseroseola has
been known since at least 1910, HHV-6 is likely to
have been common for decades and probably much
longer. Another recent example is the bacterium
Helicobacter pylori, a probable cause of gastric ul-
cers (42) and some cancers (43,44). We have lived
with these diseasesfor a long timewithout knowing
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their cause. Recognition of the agent is often advan-
tageous, offering new promise of controlling a pre-
viously intractable disease, such as treating gastric
ulcers with specific antimicrobial therapy.

Microbial Adaptation and Change

Microbes, like all other living things, are con-
stantly evolving. The emergence of antibiotic-resis-
tant bacteria as a result of the ubiquity of
antimicrobials in the environment is an evolution-
ary lesson on microbial adaptation, as well as a
demonstration of the power of natural selection.
Selection for antibiotic-resistant bacteria (5,36) and
drug-resistant parasites has become frequent,
driven by thewideand sometimesinappropriate use
of antimicrobial drugs in a variety of applications
(27,45,46). Pathogens can also acquire new antibi-
otic resistance genes from other, often nonpatho-
genic, species in the environment (36), selected or
perhaps even driven by the selection pressure of
antibiotics.

Many viruses show a high mutation rate and can
rapidly evolve to yield new variants (47). A classic
exampleisinfluenza (48). Regular annual epidemics
are caused by “antigenicdrift” in a previously circu-
latinginfluenza strain. Achangein an antigenicsite
of a surface protein, usually the hemagglutinin (H)
protein, allows the new variant to reinfect pre-
viously infected personsbecausethealtered antigen
is not immediately recognized by the immune
system.

On rare occasions, perhaps more often with non-
viral pathogensthan with viruses (49), theevolution
of a new variant may result in a new expression of
disease. The epidemic of Brazilian purpuricfever in
1990, associated with a newly emerged clonal vari-
ant of Hemophilus influenzae, biogroup aegyptius,
may fall intothis category. It is possible, but not yet
clear, that some recently described manifestations
of disease by group A Streptococcus, such asrapidly
invasive infection or necrotizing fasciitis, may also
fall intothis category.

Breakdown of Public Health Measures
and Deficienciesin Public Health
Infrastructure

Classical public health and sanitation measures
have long served to minimize dissemination and
human exposure to many pathogens spread by tra-
ditional routes such as water or preventable by
immunization or vector control. The pathogens
themselves often still remain, albeit in reduced
numbers, in reservoir hosts or in the environment,
or in small pockets of infection and, therefore, are
often able to take advantage of the opportunity to
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reemerge if there are breakdowns in preventive
measures.

Reemerging diseases arethose, like cholera, that
wereoncedecreasing but are now rapidly increasing
again. These are often conventionally understood
and well recognized public health threats for which
(in most cases) previously active publichealth meas-
ures had been allowed to lapse, a situation that
unfortunately now applies all too often in both de-
veloping countries and the inner cities of the indus-
trialized world. The appearance of reemerging
diseases may, therefore, often be a sign of the break-
down of public health measures and should be a
warning against complacency in the war against
infectious diseases.

Cholera, for example, hasrecently been ragingin
South America (for thefirst timein thiscentury) (50)
and Africa. The rapid spread of cholera in South
America may have been abetted by recent reduc-
tionsin chlorine levels used to treat water supplies
(34). The success of cholera and other enteric dis-
eases is often due to the lack of a reliable water
supply. These problems are more severe in develop-
ing countries, but are not confined to these areas.
The U.S. outbreak of waterborne Cryptosporidium
infection in Milwaukee, Wisconsin, in the spring of
1993, with over 400,000 estimated cases, wasin part
due to a nonfunctioning water filtration plant (51);
similar deficiencies in water purification have been
found in other citiesin the United States (52).

For our Future

In his accompanying article, Dr. David Satcher
discusses the history of infectious diseases and the
many infectionsthat, from thedawn of history tothe
present, have traveled with the caravans and fol-
lowed the invading armies. The history of infectious
diseases has been a history of microbes on the
march, often in our wake, and of microbesthat have
taken advantage of the rich opportunities offered
them to thrive, prosper, and spread. And yet the
historical processesthat havegiven risetothe emer-
gence of “new” infections throughout history con-
tinue today with unabated force; in fact, they are
accelerating, because the conditions of modern life
ensurethat thefactorsresponsiblefor disease emer-
gence are more prevalent than ever before. Speed of
travel and global reach are further borne out by
studies modeling the spread of influenza epidemics
(53) and HIV (54,55).

Humansare not powerless, however, against this
relentless march of microbes. Knowledge of the fac-
tors underlying disease emergence can help focus
resourceson thekey situationsand areasworldwide
(3,4) and develop more effective prevention strate-
gies. If we aretoprotect ourselves against emerging
diseases, the essential first step is effective global
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disease surveillance to give early warning of emerg-
ing infections (3,12,13,56). This must be tied to in-
centives, such as national development, and
eventually be backed by a system for an appropriate
rapid response. World surveillance capabilities are
critically deficient (12,56,57). Efforts, such as the
CDC plan (13), now under way in the United States
and internationally toremedy thissituation arethe
essential first steps and deserve strong support.
Research, both basic and applied, will also be vital.

ThisJournal and the “Perspectives”
Section

Early warning of emerging and reemerging infec-
tions depends on the ability to identify the unusual
asearly aspossible. Information is, therefore, essen-
tial. Hence this journal, which is intended as a
peer-reviewed forum for the discussion of concepts
and examples relevant to emerging infectious dis-
eases and their causes, and to provide a channel for
field reports and observations on emerging infec-
tions. The “Perspectives’ section will provide gen-
eral overviews dealing with factors in disease
emergence, conceptual syntheses of information, ap-
proaches for studying or predicting emerging infec-
tions, and analyses that shed light on how and why
infections emerge, and how they may be anticipated
and prevented. Submissions for this section are
warmly invited. In coming issues, Perspectives will
deal in greater detail with many of the factors dis-
cussed in this overview article, and with ways to
dissect steps in the emergence process. Discussion
of technologies that are broadly applicable to the
identification or control of emerging diseases are
also appropriate for this section. Case studies are
welcomeif they are used to develop broader lessons.
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Appendix B

MVP (Mountain Valley Pipeline) 2015a. Native restoration on the Mountain Valley
Pipeline Right-of-Way. Prepared by the Wildlife Habitat Council. Available at:

http://www.mountainvalleypipeline.info/~/media/sites/mvp/files/MVP-Restoration-Plan-by-

WHC.pdf.



Right-of-Way Restoration

The revegetation activities under FERC guidelines can be undertaken using any plant species, even those invasive or not

native to the United States. Often times, right-of-ways are therefore seeded using low-cost mixes with fast establishing

species that offer limited value to wildlife and biodiversity. MVP is committed to utilizing the pipeline installation as an

opportunity to increase conservation and biodiversity value in the region. The restoration of the pipeline corridor will be

conducted using native grasses and wildflowers, a voluntary pledge from the team surpassing the regulatory requirements.

The benefit of creating valuable wildlife habitat has the potential to truly separate Mountain Valley Pipeline LLC from

other companies who choose to revegetate right-of-ways using the traditional approach.

Mountain Valley Pipeline, LLC

MVP is proposing a natural gas
pipeline project that will span nearly
300 miles starting in northwest West
Virginia and ending in southern
Virginia. If approved, construction of
the pipeline will impact a consecutive
stretch of acres to create a right-of-
way for the underground pipeline
system. The proposed project is
regulated by the Federal Energy
Regulatory Commission (FERC). Under
FERC regulations, the project sponsor is
responsible for ensuring successful
revegetation of soils disturbed by
project-related activities.

Wildlife Habitat Council (WHC)

WHC promotes and certifies habitat
conservation and management on
corporate lands through partnerships
and education. WHC works with
corporations and conservation groups
to create solutions that balance the
demands of economic growth with the
requirements of a healthy, diverse, and
sustainable environment.

Utilizing Conservation Concepts to Guide Restoration

In a spirit of innovation and dedication to stewardship, MVP sought
WHC'’s expertise to provide guidance on 1) potential activities to
enhance the environment compatible with the project, and 2)
implementation recommendations.

This document, prepared by WHC, provides explanation of the
importance of native restoration and recommended native seed mixes
created in collaboration with native seed supplier, Ernst Conservation
Seeds, Inc. The customized appendices present various seed mixes as
well as additional information in conjunction with the assessment that was
conducted.

WHC provided expertise through a series of assessments analyzing
ecological and social datq, in-situ tours, as well as stakeholder
interaction. The scope of the conservation analysis reached beyond the
immediate land disturbance of the pipeline right-of-way; it took into
account concepts of conservation values and impacts in a 20-mile radius.

The ecological and social parameters resulted in outlining specific areas
along the route where habitat enhancement efforts would have a
greater stewardship impact (map 1; Appendix A provides larger,
clearer version). At the landscape scale, those areas were defined by the
assessment as degrees of conservation importance.



: limited conservation impact beyond the localized
changes to the habitat from the presence of the right-of-
way.

: potential need for a balanced approach to
conservation and natural resources due to moderate
occurrence of important ecological features and
declaration of conservation priorities.

Red: highest opportunity for an integrated approach to
conservation and habitat enhancement in conjunction with
education and outreach efforts with potential for partner
involvement. The red stretches suggest strong alignment
potential with conservation values and priorities.

Map 1: Results from assessment showing opportunity
along route

At a finer scale, the parameters allowed the identification of additional opportunities to consider for stewardship planning.
Such sectors include:

= Highly visible areas. Locations along the route known for use by community members, or areas with significant foot
or vehicle traffic, representing great conservation and educational potential.

= Stakeholder engagement hotspot. Areas of conservation or recreational value, available to utilize for restoration
efforts and outreach initiatives. Those sectors have an ease of access to community members, local environmental
groups (native plant societies, watershed groups, trail conservancies) or schools.

The assessments provided a targeted number of projects that could be implemented at a large scale across most of the
route, were compatible with pipeline operations, met conservation needs in Virginia and West Virginia, addressed
stakeholder’s interest and provide sustainable conservation outcomes. Of the options, WHC's primary recommendation is to



focus on native restoration efforts post-construction as the best way to leverage resources and create a long lasting
positive environmental impact as part of the project.

Native restoration offers flexibility along the route and can be adapted to operational constraints and topography
features. It produces tangible conservation outcomes and related to multiple existing conservation priorities, from local
watershed efforts to the Presidential memorandum to create habitat for pollinator species.

Native Restoration

Native species are animals and plants that originally evolved with one another in this

A variety of benefits specific area. These plants and animals are accustomed and reliant on one another and
have been linked to
the establishment of

native grassland b . . . beneficial f 1dlif h
habitats. More ut native restoration can create an environment beneticial tor wildlite, such as

on the local climate, therefore creating a well-balanced ecosystem together.
Infrastructure installation for the natural gas pipeline will cause a temporary disturbance,

information can be pollinators and other insects, songbirds, and small mammals to flourish. Compared to non-
found in appendix B native plants, native plant species provide greater value to wildlife, produce greater

where copies of the water quality benefits, and require less maintenance with irrigation, fertilizers and
handouts distributed pesticides.

to stakeholders at

open houses can be Systematic implementation of native restoration along the right-of-way can be an
found. excellent starting point with positive impacts associated with watershed health, pollinator,
bird, and community benefits. Research on right-of-way management over the past few
decades has produced new techniques and ideas on balancing the needs for reliable,

safe operations and stewardship of natural resources.

WHC recommends establishment of native vegetation along as much of the route as allowed, based on landowner
feedback. It is suggested that at a minimum, the restoration along the disturbed area be completed using a diverse mix of
species native to Virginia and West Virginia, turning the easement into an early successional type habitat. Maintained in
that state, the right-of-way will not progress toward woody vegetation establishment and will remain as grassland habitat.
WHC recommends using native plants, which provide the most value to wildlife, have deeper root systems that absorb and
filter more runoff and improve water infiltration into soils, and require relatively little maintenance since they are adapted
to the conditions of the region.

Tailored Seed Mixes for MVP Native Restoration

To guide in the team’s plan to pursue native restoration, a suite of mixes have been created as options to use along the
route. The mixes were developed to provide a rich native habitat while meeting construction specifications, budgetary
targets, and stakeholder desires. A summary guide for the mixes, including a base mix and several upgrade options for
each habitat, is provided in Appendix D.



The seed mixes options share key features:

All species native to the eastern United States

e Regionally appropriate for the Virginia and West Virginia
counties

e Mixes designed in partnership with Ernst Conservation Seeds, Inc.
e Variety of floral structures to accommodate different pollinators

e Designed for May thru early October blooming

In order to choose the most appropriate options along the route, the MVP
team is encouraged to first determine their conservation and education
objectives in pursuing native vegetation establishment. In doing so, the
team will be able to align features of the different mixes with desired
outcomes. Sample objectives to consider are: managing land for the
benefit of a specific species or suite of species (e.g. pollinating,
threatened and endangered species), pursue native restoration to create
wildlife corridors, enhance habitat to meet a need for conservation
education in the community, etc. WHC can assist in objective development
if needed.

The options can be divided into two main categories:

A) Options of seed mixes for stewardship purposes. All mixes meet the desired characteristics for erosion control and

quick establishment while providing additional habitat, wildlife, aesthetic and conservation value.

e Base mix - minimum seed mix the MVP team should consider when vegetating the right-of-way (Appendix

C provides an example of a pre-made commercially available native base seed mix); creates native

grassland habitat. The base mixes provide native vegetation and therefore basic essential habitat

components for a variety of wildlife species. Suitable for green areas in Map 1.

e Level 3 mixes - should be considered if the team wants to incorporate vegetation for a target species in

addition to providing a native grassland habitat. Level 3 mixes for each habitat have a minimum goal of

providing a benefit for pollinating species. Suitable for green and orange areas.



o Level 2 mixes - mid level seed mix with grasses and increased wildflower variety offers additional and
targeted benefits to pollinators while achieving a higher biodiversity of wildlife species visiting established
habitat. Recommended for red areas.

o Level 1 mixes - highest diversity of grasses and wildflowers meant for higher value sites along route
including wetlands, protected areas, high visibility locations such as recreational trails and national forest
where stewardship activities could be conducted. Level 1 mix is going to satisfy and exceed the target of
pollinators by providing the most benefit and therefore attracting the highest biodiversity of wildlife as
well as being the most appealing to the human eye, inviting public interaction with the landscape.
Recommended for small segments of the red areas.

B) Options of seed mixes to address physical and construction characteristics. Enhanced seed mixes for typical
feature diversity such as slopes, wet areas, etc.

e Riparian mix — Created to revegetate locations occurring on the banks along water features where erosion
concerns and wet soils are present.

o  Wet Meadows Mix — Created to revegetate locations that are usually wet, but sometimes dry; species can
tolerate saturated or dry soils.

o Wetland Mix - Created to revegetate locations that are inundated or saturated at all times; species can
tolerate constantly wet conditions.

Localized recommendations by segment

The base seed mix should be used at a minimum on the entire run of the project although we encourage the MVP team to
consider an upgrade if possible within budget and planning. Regardless of the option used, a localized analysis of the
route conservation assessment displayed specific needs and additional considerations for higher diversity mixes to be used
on specific segments.

Tables with examples of evaluated information from various
route alternatives have been provided for which WHC

. e . recommends considering higher value mixes (Level 1-3). Critical
Incorporating habitat improvements into

) segments are provided in one table (Appendix E) and critical
corporate land management and planning

crossings (Appendix F) are addressed in another. Complete lists

represents a powerful, integrated approach to
ecological health and sustainability.

of WHC recommendations will be provided upon completion of
field surveys.




Example of noteworthy items includes:

=  Woater features such as wetlands, reservoirs,
rivers, streams, etc.

®  Land held in conservation easements or labeled as
priority with groups such as The Nature
Conservancy, Virginia Outdoors Foundation and
Blue Ridge Land Conservancy

®  Locations with high visibility potential such as
major road and recreational trail crossings

= Proximity to residential areas and schools

Upgraded mixes should be considered for as many
segments and points as feasible in order to provide
habitat for a wider range of wildlife species. This will
create pockets of higher biodiversity while providing an
atmosphere of learning for community members.

The identified critical segments do not address the
locations driven by physical features (wetlands,
topography) as it is always recommended the team use
survey data gathered in the field to pinpoint those
locations.

Stewardship Activities

Map 2: Numbers notate the general vicinity of critical
For purposes of stewardship activities and future habitat segments as determined by assessment
enhancements, the MVP team can revisit the assessment to

help determine site visit locations for WHC and/or other stakeholders. The right-of-way created for the natural gas
pipeline holds high potential for additional habitat enhancement activities such decreased edge effect where present,
installation of songbird nestboxes and other artificial nesting structures as well as community engagement events and
sustainable agriculture initiatives.

WHC encourages the MVP team to build momentum in the communities the route traverses by increasing its presence
around activities linked to conservation and environment. Initiating a dialogue about the upcoming project in different
settings will continue to disseminate the right information into community groups and offer the opportunity to meet
community leaders in the areas (WVDNR, USFWS, VDGIS, etc...) who will be valuable partners in next steps.



Outreach Opportunities

During work on the MVP right-of-way, there may be road and trail closures for a period of time. The project area will
presumably present signage of any closures and construction areas. WHC recommends supplementing the standard
construction signage with large signs informing community members of the restoration efforts in place. Optimal areas for
educational signage are in high foot traffic locations such as recreational areas and trail crossings. If the project uses
temporary fencing, similar signage can be prepared for banners adapted to fencing. The signage can accompany the
construction crews throughout the project life and provide a different narrative around the construction and restoration

work.

Schools in close proximity offer great opportunities for partnership and benefit to both parties. Teachers from elementary
thru high school can utilize the restored native habitat for science classes, while higher level schools can conduct annual
studies and identification surveys on flora, fauna and water quality to create solid monitoring documentation for the MVP
team’s records. Signage is a good motivator to harness partners to participate in stewardship activities if MVP finds it
feasible to focus efforts towards community outreach and engagement.

Maintenance and Monitoring of a Grassland
Habitat

A long term maintenance plan is important to draft
and understand prior to planting. Maintenance of a
grassland habitat should include a mowing regimen (as
controlled burns will be more difficult to conduct) in
order to maintain the open nature of the early
succession growth while suppressing the growth of trees
and shrubs. It will also promote the productive growth
of native wildflowers and grasses, and may help to
increase the diversity of these plants as well. All
maintenance operations will be completed within the
requirement of FERC.

In the case of the MVP, the team has committed to no herbicide use unless instructed by a federal agency such as the
United States Forest Service. They will bypass chemical removal and opt for mechanical and hand removal of woody
species. An example of when MVP may be instructed to use an approved herbicide would be in cases of severe invasive
species populations where appropriate application of herbicide by a certified expert is necessary to reduce infestations to
work towards eradication.

If a mowing schedule is conducted, mow outside the nesting season to prevent harm to birds and their nests. Mow either in
the early spring (late March to early April), which will remove the previous year’s vegetation and new growth by non-
native, cool-season grasses and other invasive plants, or in the early fall (September to early October). Mow in a way



that will flush any wildlife in the grasses out from the center of the field, so they do not become trapped in the field during
mowing (e.g., spiraling outwards from the center).

In addition to routine maintenance, the MVP team should be sure to monitor the growth and abundance of the desired
native grasses and wildflowers as well as other vegetation in the grassland habitat. Monitoring data will provide
information on the diversity of native grasses and wildflowers, persistence of weeds, and overall community structure.

Third Party Recognition

Eligibility for WHC Conservation Certification

Habitats maintained, enhanced or created as part of the
Mountain Valley Pipeline could be qualifying projects
under WHC'’s Conservation Certification. Beyond habitat
and species projects, stewardship and community
outreach activities can also be eligible. Based on the
recommendations provided in this document and
dependent upon the results of implementation decisions,
MVP would most likely be eligible for certification under
the project type “grasslands”.

In the event that the MVP team pursues additional
activities discussed on various occasions, the program
could then consider the following project types as well for certification:

= Pollinator Species: if monitoring for pollinator presence and population diversity in some specific areas of the right-
of-way occur.

= Awareness & Community Engagement: if educational signage is being used or if active projects involve schools or
community groups.

MVP must have at least one qualifying project on the ground prior to submitting a certification application. An eligible
project could include a portion of restored native habitat on the right-of-way or the entire restored right-of-way. As part
of an integrated program, all acts of conservation should be documented and submitted. To be recognized as a qualifying
project, one of the projects suggested above will need to meet the following criteria:

1. Be locally appropriate (e.g., relevant to the habitat conditions found on site, relevant to the needs of the
surrounding ecosystem, and/or learning needs for the community, etc.).

2. Exceed regulatory requirements, if any are associated with the upgrade.

3. Associated with at least one conservation and/or education objective, which provides guidance for making
management decisions and evaluating outcomes.



4. Provides habitat value that benefits local wildlife and /or provides community value that benefits a learning

audience.

5. Supported by documentation of measurable outcomes for project activities, such as lists of species planted,

habitat monitoring logs, meeting notes, lesson plans, photographs, etc.

Documentation is a vital component of WHC’s Conservation Certification. Information pertaining to planning,

implementation, maintenance, and monitoring activities for each project should ideally be captured. Required and

suggested data to collect for suggested projects are presented as a reference in the table below.

WHC Project Guidance documents will soon be available on wildlifehc.org for a complete description of the characteristics

required and recommended for the projects, as well as suggested conservation and education objectives and the list of

application questions to anticipate. A WHC representative can best help guide the certification path and documentation

once decisions on restoration and activities are completed.

Table 1: Conservation Certification Theme Alignments

Theme
Grassland Habitat

Pollinator Species

Awareness & Community
Engagement

Minimal Activities & Documentation

Seed the grassland with native species of
flowering plants and grasses to add native
plant diversity appropriate for the region
Monitor plant species diversity, survival, and
visitation of the habitat by wildlife
Document activities (e.g., photos of habitat,
monitoring and/or maintenance logs, seed
mix lists)

Monitor and control for non-native, invasive
species in the grassland

Plant native plants that benefit local
pollinator species

Monitor plant diversity, survival, and visitation
by pollinators

Document activities (e.g., photos of habitat
and signage, monitoring logs, seed mixes,
plant tour agendas and dates, employee
communications)

Conduct educational activities that raise
awareness about an environmental or
conservation topic related to the site's habitat
program (e.g., Earth Day event, on-site
planting event, visiting schools, employee
training)

Document activities (e.g., partner
correspondence, examples of curriculum used,
event agendas, photographs)

Recommended Desirable Characteristics

Meet the habitat needs for one or more species
of concern (may include shrub & tree structural
requirements for birds)

Consider expanding into conservation areas if
possible

Utilize the grassland as a learning context for
education of local community members about
grassland ecology and/or the importance of
grassland habitats

Share knowledge resulting from the project with
an outside entity, via outlets such as publication,
presenting at conferences, or submitting data
collected by trained volunteers to a citizen
science program

Link efforts to corporate commitment

Post informational signage in the pollinator
habitat for visitors to learn about the plants and
how they benefit pollinators

Submit pollinator monitoring data to existing
citizen science projects, such as annual butterfly
counts via North American Butterfly Association

Align the program content with the educational
goals of partner organizations (e.g., curriculum
standards, scout badges)



For any project to be eligible for application of WHC conservation certification, including native restoration, the MVP team
must be able to show documented results of a project. Evidence of ongoing activity must be provided at the time of
application. Submit species lists, monitoring and maintenance logs (as recommended above) along with photographic
evidence of established flora and fauna utilizing habitat. Include items such as education material used for public outreach
efforts (flyers distributed at the open houses — Appendix B) and photos of any signage the team installs in a temporary or
permanent manner along right-of-way to educate the community on what is taking place.

In addition, provide documentation and support of any community activities or events that take place with any stakeholder
groups. For example, if MVP hosts a planting event near the Appalachian Trail or other recreational area, submit photos
and keep detailed logs of activities and sign-up sheets.

WHC will be available for continued presence, guidance and assistance as needed throughout the MVP right-of-way

process through certification.
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Appendix A - Map
Larger version of map 1 showing colored segments

Appendix B — External flyers
One page — front & back — flyers created specifically for external circulation during public meetings in Virginia
and West Virginia

Appendix C — Example pre-made seed mix
Commercially available native seed mix example recommended as potential base mix for use along the entire
stretch of right-of-way

Appendix D — Seed mix summary guide
Guide for quick reference as to what each seed mix would be recommended for as created in collaboration with
reputable seed supplier, Ernst Seeds

Appendix E — Segments of importance
Table created to assist MVP team in choosing locations to implement upgraded seed mixes. Segments highlighted
in red indicate higher priority.

Appendix F — Specific crossings of potential interest

Table created to highlight crossings that may be of high interest to MVP team. If team chooses to implement
upgrade seeding, choose red as highest or first priority, orange second and green as lowest or last priority.



Appendix A



Native Reclamation in Virginia

What is Native Reclamation?

Native species are animals and plants that originally evolved with one
another in a specific area. Reclamation is the process of planting
vegetation to re-establish improved conditions in disturbed areas. Native
reclamation creates a better environment for wildlife, such as pollinators
and other insects, songbirds, and small mammals, to flourish.

Why Does WHC Recommend Native Reclamation?

Compared to non-native plants, native plant species provide greater
value to wildlife, produce greater water quality benefits, and require less
maintenance with irrigation, fertilizers and pesticides.

What is Early Successional Habitat?

Songbirds benefit from early successional
habitat as a food source and for shelter.

Early successional habitat is an environment in the early stages of becoming a forest, and is typically
dominated by forbs, grasses and shrubs. Early successional habitats include meadows and grasslands.

What are the benefits?

Benefits to WATERSHEDS

A watershed is the area of land where all of the Benefits to SOILS

water that is under it or drains off of it goes into Native warm-season grasses and forbs in an early
the same body of water, like a river or stream. successional habitat develop deep, complex root
Native plants in an early successional habitat systems that contribute to soil health, as they
benefit watershed health and water quality in improve soil drainage and reduce compaction.
many ways, including: Here’s how:

e The deep, extensive root systems of the e The decomposition of these native plant
native grasses, forbs and shrubs stabilize root systems contribute significant amounts
soil, which prevents erosion and water of organic matter to the soil over time,
quality problems associated with it. further enhancing soil drainage, improving

e Native plants also reduce flooding and moisture, increasing nutrients, and reducing
improve water quality in watersheds by compaction.
absorbing stormwater runoff (and many of e These deep, complex root systems provide

its pollutants), and improving soil drainage

and filtration for runoff that enters the soil.
e Native plants also help filter out particles

(siltation) in runoff as it flows past them.

much greater soil stabilization than the
poorly developed root systems of non-
native cool-season turf grasses like fescue.

More =



Benefits to POLLINATORS

Pollinators are the animals — including bees,
butterflies, moths, hummingbirds, beetles, flies,
and, in some regions, bats — that feed on nectar in
flowers. By doing so, they move pollen from flower
to flower to accomplish fertilization. Most North
American bees are solitary, so they rarely sting
because they have no colony to defend (unlike the
non-native European honeybee). Pollinators are
vital to the health and economy of the world,
propagating wild flowering plants as well as many
crops. Their many benefits include:

e Early successional habitats that include a
diversity of native grasses, forbs and shrubs
provide valuable homes to a variety of
pollinator species. Native plants have been
shown to support more abundant and
diverse pollinators than non-native plants.

e Pollinators can forage for nectar and pollen
among the flowering plants in this habitat.

e The fruits of many trees, shrubs, and vines
provide important food sources for
butterflies.

e Pollinators can seek shelter in tall grasses,
forbs, and shrubs.

e Many of the plants in early successional
habitat also serve as larval host plants for
caterpillars, who rely on these plants for
leafy forage and cover.

Pollinators using
wildflowers in an

early successional

habitat.

Benefits to the COMMUNITY

Early successional habitats can provide many
aesthetic, recreational and health benefits to the
local community, including:

e Improved water quality in local water
bodies and groundwater resources,
particularly if wells and reservoirs are the
primary sources of drinking water.

e The colorful flowers of native forbs and
shrubs growing in the early successional
habitat can greatly improve the look of the
area.

e The animals attracted to the early
successional habitat provide unique wildlife
watching opportunities.

Preventing INVASIVE SPECIES

When species are introduced into an area where
they do not naturally occur, the predators,
parasites and competing species that would
normally limit them are lacking. As a result, some
of these species become invasive, causing harm to
that ecosystem by aggressively outcompeting or
predating upon other species.

Controlling invasive species is vital to the
conservation of native habitats and wildlife.
Because they are more likely to establish in
disturbed areas, creating an early successional
habitat by planting native plant species as soon as
possible after the pipeline has been installed will
help prevent the establishment of invasive species.

Page 2 | Wildlife Habitat Council |
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Native Reclamation in West Virginia

What is Native Reclamation?

Native species are animals and plants that originally evolved with one
another in a specific area. Reclamation is the process of planting
vegetation to re-establish improved conditions in disturbed areas. Native
reclamation creates a better environment for wildlife, such as pollinators
and other insects, songbirds, and small mammals, to flourish.

Why Does WHC Recommend Native Reclamation?

Compared to non-native plants, native plant species provide greater
value to wildlife, produce greater water quality benefits, and require less
maintenance with irrigation, fertilizers and pesticides.

What is Early Successional Habitat?

Songbirds benefit from early successional
habitat as a food source and for shelter.

Early successional habitat is an environment in the early stages of becoming a forest, and is typically
dominated by forbs, grasses and shrubs. Early successional habitats include meadows and grasslands.

What are the benefits?

Benefits to WATERSHEDS

A watershed is the area of land where all of the
water that is under it or drains off of it goes into
the same body of water, like a river or stream.
Native plants in an early successional habitat
benefit watershed health and water quality in
many ways, including:

The deep, extensive root systems of the
native grasses, forbs and shrubs stabilize
soil, which prevents erosion and water
quality problems associated with it.

Native plants also reduce flooding and
improve water quality in watersheds by
absorbing stormwater runoff (and many of
its pollutants), and improving soil drainage

and filtration for runoff that enters the soil.

Native plants also help filter out particles
(siltation) in runoff as it flows past them.

Benefits to GAME SPECIES

Early successional habitats provides important
foraging opportunities for game species like deer,
wild turkey, quail, and mourning doves, including:

Native forbs, grasses, and shrubs provides
food such as seeds, nuts, berries,
herbaceous forage, and woody browse.
Specifially, woody plants and wildflowers —
particularly legumes and mast-producing
shrubs — provide the most valuable browse
sources to deer.

Native plants support the insects eaten by
many game birds, including quail and
juvenile wild turkey.

The native bunch grasses, forbs, and shrubs
provide smaller game species, like quail,
with valuable shelter from predators and
the elements.

More =



Benefits to POLLINATORS

Pollinators are the animals — including bees,
butterflies, moths, hummingbirds, beetles, flies,
and, in some regions, bats — that feed on nectar in
flowers. By doing so, they move pollen from flower
to flower to accomplish fertilization. Most North
American bees are solitary, so they rarely sting
because they have no colony to defend (unlike the
non-native European honeybee). Pollinators are
vital to the health and economy of the world,
propagating wild flowering plants as well as many
crops. Their many benefits include:

e Early successional habitats that include a
diversity of native grasses, forbs and shrubs
provide valuable homes to a variety of
pollinator species. Native plants have been
shown to support more abundant and
diverse pollinators than non-native plants.

e Pollinators can forage for nectar and pollen
among the flowering plants in this habitat.

e The fruits of many trees, shrubs, and vines
provide important food sources for
butterflies.

e Pollinators can seek shelter in tall grasses,
forbs, and shrubs.

e Many of the plants in early successional
habitat also serve as larval host plants for
caterpillars, who rely on these plants for
leafy forage and cover.

Pollinators using
wildflowers in an
early successional
habitat.

Benefits to the COMMUNITY

Early successional habitats can provide many
aesthetic, recreational and health benefits to the
local community, including:

e Improved water quality in local water
bodies and groundwater resources,
particularly if wells and reservoirs are the
primary sources of drinking water.

e The colorful flowers of native forbs and
shrubs growing in the early successional
habitat can greatly improve the look of the
area.

e The animals attracted to the early
successional habitat provide unique wildlife
watching opportunities.

Benefits to GROUND-NESTING BIRDS
Ground-nesting birds are a suite of bird species
that build their nests on the ground, in between
the bunching native grasses and forbs, or
sometimes underneath shrubby cover. Many of
the bird species that use early successional habitat
are ground-nesters and will benefit in the following
ways:

e Native grasses and shrubs in the early
successional habitat provide the cover
these birds need for nesting.

e Birds also use the spaces between bunching
grasses and forbs for moving about in the
early successional habitat.

e Native grasses and forbs provide the birds
food in the form of seeds and insects.

Page 2 | Wildlife Habitat Council | Native Reclamation in West Virginia | wildlifehc.org



INAP eMZIZSPS USBUIS#B6Z=PI-AI068)B0 /XIWU-Pa9S /W00 PaoSISUIS MMM//-dNY :Je 8I10W 935

‘Buioud jualino Joy Lzes-¢/8 (008) 1182 8ses|d @2130u Jnoyum abueyo o) 108lgns ale saolid

%001 -TeI0L

(2dA1007 VY ‘BORLIAS SRIAQ[OSY) 9dA100T YV d "PRaMY[IA UOWWIO)) %10
(9dA100T7 Y4 ‘wumyenorued wnipowisa(q) 9dA100 YV J TIOJOINOIT, JeI[Pa[dtued %t (0
(e11030UM S1SA03I10))) SISA0AIO)) SUIR]d %]
(2dA1007 VY “osudpeurd WNIpowsd(J) 9dA100 YV [10JOINII], AMOYS 94S° |
(2dA1007 VY ( ‘seproqiuel[ay SIsdoI[oH) 9dA1007 VJ “ToMo[JunsS 9AdX( %
(2dA1097 V{ ‘sueinu wnnseysioS) 9dA100q YV J “SSelsueIpu] 9,¢
(2dA100g DN UIe[d [eISe0)) “BUIY BIOqpNy ) 2dA100H DN UIR[J [BISBO)) ‘UBSNS PIAIB[{ %¢
(2dA1097 Vv “(J e1sse)) eie[noldse] visLodewey)) 9dA100q v d “8dd aspLiIed %6
(2dA1007 YV A-onue(ly, ‘Wwniewe wndlued) 9dAJ00g Y A-,O1UR[}Y, "SSRISOIUR] [BISBOD) %01
(,99umeys, ‘WNBSIIA WNJIUR]) ,99UMBYS, "SSBISYIIMS 9481

(307057 /] “STOIUISIIA SIWAT) 3041000 Ve BAIPIAL BIUISIIA o1z (SIFEIIP 10§ Y1)

(3dK100 NI-,MATA JLIIeL, TIPIBIdg U030d0Ipuy ) 9dAI00] NI-,MATA LI, "Wd)San[g g %S¢ Jsr] sarvadg
SIS MOPBIIN % pueldn adA T, X1IA
aroe 1od q1 07 djey SuUIPIIS

CCI-XINNYTA # XINNYTA

XI\ MOpE8|\ Jon0D) ¥ abelto allp|IM pueldn aAneN

) xipuaddy



$1n220 1eMqey
PUB|IdM 243YM MOY JO S3YII3J1S UO XIW 3S

Sowll} ||e 1e pojlednles
JO pajepunul aJe 1eyl seaJe Joj mw_uwo_m mc_>0_|.hmum>> ‘Dnneu JO XIIN

XIIN PUeIdM

SMOpeaW 1oM Se Yyans sinddo
l1eligey a1aym A\QOY JO S9yd1adls Uo Xiw asn

Ap

S9WIIBWOS Ing ‘19m Ajjensn aJe jey3 suoiledo| 91e1adaA 03 pauns
[|9M SI9MO|IP|IM pue ‘S93pas ‘sassedd {(1ou Jo uolednies) ssaulup
pue SSaUIaM JO SeaJse 91eJ9]0} Ued 1ey] $3199ds SAIIeU JO XIN

XIIN MOPE3N 19/\\

saJnieay
J21eM SUOje AM\OY 4O SBYD1341S UO XIW 3SM

(e
‘WeaJls ‘JaAL "9°1) S94Nn1eay J931eM JO Jueq 3yl Uo 3Ul4INII0 SUOI1eIO|
91e1939A 01 PI1INS |[9M SIDMO|4P|IM pUB SISSBIZ UOSeIS WIeM dAIIEN

XIN uerledry

suoied0| Ajlauap! 03 M\OY dAIN UO Aj1dauip
P319NPU0I SASAINS WO} PB1I3||0d BIRpP 3ZI|IIN
1:€ ueyy Jojeals

sadojs yIM MOY 4O S3Y233J1S UO XIW 3sN

s9129ds 43y30 pue siojeuljjod 404 Jeliqey 3|qeins
3uipinoud [13s 3j1ym sadojs 1oda33s 91e1939A 01 PaMNS J19113(
SI9MO|JP|IM pUB S3SSBIZ UOSES WIBeM DAI1BU JO AYSIDAIP WNIPaIAI

$9129ds 4910 pue sioleuljjod Joj 1ergey
Ayjenb Suipiaoad ||13s ajiym sadojs 19daa3s 91e31939A 01 PalINS 493194
SI9MO|JP[IM pue SaSSeJI3 UOSeas wJaem aAlleu Jo AMSIanIp YSiH

XIIA 2do|s daails

JaMmo| pue T:¢ sadojs 4o} 3|qeuns

1e11gey Joleutjjod aalleu Ayjenb

Y31y 01 UOI1eJI01SDJ DAIEU J0O) XIW A}ISIDAIPOIQ
paseaJoul wouj :Alljenb jo adueu sapinoid
MOY 8uoje saydiauis 4oy suolrdo XAl

sndoj iojeuljjod e Yyym 1eyiqey as4aAIp dpinoid 03 papnjoul sapads
JOMOJP|IM pue S3SSeJI3 UOSEIS WJIeM YHM XIW S3123ds dAIIeN

$91144912nq YydJ4euow 3uipnjoul saads
Jojeuj|jod 198.4e)] 03 $9129dS JOMO|JP|IM puE SSBIZ UOSEDS WIeM
9A13eu Jo A1alieA poosd yum saioads aalneN Alsianip poos Atap

S91|44913Nq YydJeuow
8uipn|oul sa1dads Joleuljjod 1934e3 0} SIDMO|4P|IM pue Sses3 uoseas
wJem anlleu Jo AlalieA Jua|9axa Ylim sa12ads aAlleu padsueleq-|[9

X1\l J01eul||od

yoeaJino
pue S3I}AI}E [BUOIIBINPI 104 PIZI|IAN 3q Ue)
(seaJse jeuoneasdas Jayio ‘syued ‘sjiesy

'9°1) Juasaud 9 03 pual suvqUWAW AHUNWWOd
J9YM MOY U0 S9Y213.41S 1OoYS Ajjesauan
S1UBWSSS USALIP UOI1BAI9SUOD /SAINISUSS BUOIA|
seaJe 9|qISIA AjlysiH

xiw 3uisea|d Ajjeannayisae a|iyoid moj ‘sapads
SJ|P|IM SAI3BU 0] Je}gey |euolssadons Ajded Aljenb Jayjo sapads
JOMOJJP|IM pue s3sSeud uoseas waem aAlzeu ‘ANsianIp poos Alapn

Xiw
3uiseald Ajjeanayisae ‘9(1404d Moj| [241|p|IM SAI3EU JO AJB14BA SPIM
03 1B}IgeY |BUOISS3IINS A[4B3 3|gEN|EA 4340 1By} S2109dS JOMOP|IM
pue s3s5s5e43 UOSES WJIeM DAIIRU JO XIW ‘AJISianIp [9A3] YySIH

XIA MOPE3IA

seaJle SAIHSUIS JOJ |BAPI J0U ‘AMOY
2J13UD JOJ XIW 3Seq WNWIUIW B Se PapUaWWO0IdY

papn|oul s2123ds JOMO[4P|IM PaliWi| pue sassess
UOSE3S WIeM JAIFRU YN YUM S3193ds dAI1BU JO XIW piepuels

X1\l @seg aAleN

asodind

uondiiasaq

XIIN P99S

ST/02/S A9y SuondQ eluIsii/\ — UOIIEI01S9Y SAEN

g xipuaddy




$JN220 1e3igey
pUB|IdM 243YM MOY JO S3YII3J1S UO XIW 3S

sawi} ||e 1e paiednies
JO pajepunuj aJe 1ey} seaJe Joj s9193ds SUINO|-J91BM ‘DAIIBU JO XIA

XIIA PUBjIaM

SMOpeaW 1oM Se Yydns sinddo
l1eligey a1aym A\QOY JO S9yd1adls Uo Xiw asn

AJp sswiawos 1nq ‘19m Ajjensn aJe 1ey3 suoi}ed0| 31e3198aA
01 PMUNS ||9M SJIIMOJJp|IM pue ‘sa8pas ‘sassesd {(3ou Jo uoliesnies)
SSOUAJIP pUB SSOUIIM JO SeaJe 91eJ3|03 UBD 1By} S9103ds SAIIBU JO XIA

XIIN MOPE3N 19/ W\

saJnieay
J21eM SUOje AM\OY 4O SBYD1341S UO XIW 3SN

(e
‘WeaJls ‘JaAL "9°1) S94N1eay J931eM JO Jueq 3yl Uuo 3ulJINII0 SUOIIeIO|
91e1939A 01 PI1INS |[OM SIDMO|4P|IM pUB SISSEIZ UOSeIS WIeM dAIIEN

XIN uerledry

suo11e20| AjlaUap! 01 MOY dAIN U0 A303J1p
P312NPU0I SABAINS WO} Pa3II||0D BIEP 3ZI|IIN
1:€ uey} Ja1eals

$2do|S YIM M OY JO S3Y23aJ1S UO XIW 3SN

s9129ds Jay31o pue sioleul|jod 1o} 1e1Iqey
3|qeuns 3uipinodd ||13s 3|1ym sadojs 1odaa3s 91e1939A 01 PalINS J19113(
SI9MO|JP|IM pUB S3SSBIZ UOSEIS WIBM DAI1BU JO AYSISAIP WNIPaIAI

s9129ds Jay10 pue sioleuljjod 1o}
1eyiqey Aujenb 3uipinoad [113s 9j1ym sadojs 12da3ls 91e31939A 03 payns
19119 SI9MO|JP|IM pue S3SSeJ3 UoSeas wJaem aAlleu Jo AMsianlp ysSiH

XIIA 2doj|s daais

Jamo| pue T:¢ sadoj|s 40} 3|qenns

1enqey Jojeuyjjod

aAlleu Ajljenb ysiy 03 uoileio1sad sAeu

Jo} Xlw 3seq woud4 :Ayjenb jo a3ueu sapinoad
MOY 3uoje sayd1a.is J93u0| JoJ XIW dseq

papn[oul sa129ds JaMO4p|IM
pallwi| pue sassedd uoSeas WIeM dAIIBU Y |NG YUM sa109ds aAlleN

S91|44911Nq ydJeuow uipn|oul
s9109ds Jojeul||od 1934e) 03 $2129dS JOMO|JP|IM pue SSedd uoseas
wJem aAlleu Jo Alalien poos yum sardads aalleN AMSIaAIg winipan

S91|44913Nq ydJeuow
8uipn|oul sa1dads Joleul|jod 1934e3 0} SIDMO|4P|IM pue Sses3 uoseas
wem aAlleu Jo Al1a1eA Jud|9axa Ylim sa12ads aAlleu padsueleq-|[9\

X1\l J03eul||od

yoeaJsino
pue S3IHAII. [BUOIIBINPS 404 PIZI|13N 3q ue)
(seadse jeuonyeasdal Jay3o ‘syJed ‘sjiedy

'9°'1) JuadsaJd aq 01 pual suaquaw AluNWWOd
2J9YyM AMOY U0 S2Y21aJ1s Joys Ajjesauan
SIUBWSDS USAIIP UOI1BAISSUOD/DAINSUSS SIOIA
seaJe 9|qIsIA AlysiH

xiw 3uisea|d Ajjeanzayisae aj1y04d
MOJ ‘S3123dS 94I|p|IM dAI3BU O3 3e}IgeY |euolssa2ans Ajuea Ajjjenb uagjo
$9129dS JAMO|JP|IM pue s355eI3 UOSEDS WJIBM SAIlRU ‘AJISI9AIp pOOD

xiw 3uisea|d Ajjeariayisae ‘91j04d MO| (941|P|IM SAIIBU JO
Ala14en apim 03 1B1IqRY |BUOISS9IINS AlJED 3|qEN|BA 49440 JBY] S103ds
JOMOJP|IM pue S3SSeIS UOSeaS wJiem dAI3eU JO Xiw ‘Ayisianp 19ySiH

XIA MOPE3IA

seaJle 9AI}ISUSS 0} |BIPI 10U ‘AOY
9J11U3 JOJ XIW 3Seq WNWIUIW B SB PapUSWWO0IdY

papn|oul s2123ds JOMO[4P|IM PaliWi| pue sasseas
UOSE3S WIeM JAIFRU }|Ng YHM S3193ds dAIIBU JO XIW piepuels

X1\l @seg aAleN

asod.ing

uondiiasaq

XIN p93s

ST/02/S Aoy BIUISIIA 1S9/\\ — UOIIBI01SIY 9ANEN

g xipuaddy




a4n3jndu8e 104 S,dINIgG SSnasip 01 AllunjioddQ - spue|
|eanyjnoli8e Ajzsow Ing ‘sauniesay Jazem omy Suissol)

Auno) Assawo8iuo /

a.n3jjna1i8e 410} s,dINgG Sshasip 03 Ayuniioddo
— |eanynd1Se ||e AjJeau st uiejd pooy) ‘3uissoud JaAlY

s230U |eUOHIPPY

SOXIW J9M
SWEJ1S ‘SpuB| DN L ‘IUSWISED UOIIBAIDSUOD ‘1Sie) o1endouddy
SOXIW 19M

1S4 ‘SpuBj1aMm ‘UBAlY 91eludoiddy

2suepoduwil apesddn
JO sa4n1edy ‘opeaddn Xiw paas 40j UOSEIY | PIPUIWIWIOIDY

Ajuno) soJuol oul
Jawwng wouy 8uissod) | 9

uonduasap
uol3ed0| [B43UID

3 xipuaddy




J10AJ9S9Y MO[|0H SuludS WoJ} 3jIW SUO Se 3SO0[d Se dJe S8uUISSol)

XI|Al 101eul||0d

s8uissoJd peod TT Aemy3iH pue 18 AemysiH

peoJ wouy Ayjiqisia Y3y |elaualod

X1\l Joleul|jod

3uissoud peod gz AemysiH

3uiIsso4o peod Jofew wouy ANjIqISIA Y31y |ernualod

XI|A J01eul||od

3uissoso Aemy3iH apooo |I3JIA

Aiqisia y3iy [ennualod ‘8uissodd JaAI Jo[elp XIAl uenedry 8uissoud Janry 881

J14e43 1004 Y381y Jo} [el1rua10d X1\ MOPE3IA 8uissouo |1eJ1 [euollR2II9Y

J14e43 3004 Y31y Jo} [el13ualod X1 MOpPE3|A 8uissoud |1eJ3 |euOIIEDII9Y

J14e43 1004 Y381y Jo} [e1rualod X1\l MOPE3IA 8uissoud |1eJ [euollR24I9Y

J14e43 3004 Y31y Jo} [e13ual0d X1\l MOpPE3|A 8uissoud |1eJ [euolIRDII9Y

Zi 8uissoud |1ey

J1}4e43 3004 pue A3l|IqISIA peoJ ‘T# SuisSoJd 03 3500 AJSA XIN MOpes|A | |euoilealdas yum 3uissosd peod gzT AemysiH
T# 8uissoud |1ey

a14e43 3004 snjd peoJ wodj ANjiqisia Jay3iH XIN MOpes|A | |euoilealdas yum 3uissosd peod gzT AemysiH

3uissouo |iesy

a14e43 3004 snjd peoJ wodj ANjiqisia Jay3iH X1l MOPE3|A [euoi3easdas yum uissoad peod 05 AemysiH

31}jeJ3 1004 sn|d peoJ wody A|IqISIA JBYSIH XIA MOpE3IA | 8ulssoJd |1es) yum 3uissold peod gz AemysiH

91nol

Auno) ejuenjAsiiid ul Ajlunwwod YA ‘weyiey) aAjoAul 03 Ayjunjuoddo Jusawdas pay | XIA J03eul||od pasodoud Jesau pajedo| S|ooyds 4o 431sn|D
[9A3] Jay31y 319 3uipn|dul S|ooyds Ja1uad

JO 493sn2 984e| ‘Alunwwod AJuno) ayoueoy aA|oAul 03 Allunlioddo SuoJsls ‘Juaw3as pay

X1\l J01eul||od

A3 )oueoy 01 sajiw udayly Aj@rewixosddy

91nol
JO uoI140d uJayliou Jeau papaau Ji AlAide 3ulp|ing diysuolie|as Ajunwwod 4oy AylunpoddQ

X1\l J03eul||od

91noJ pasodoud Jesau pajedo|
[9A9] J2y31y Suipn|aul S|Jooyds JO J4a31sh|D

WI00JSSe[d JOOPINO Se Paz|ian
3Q p|N02 Xiw paas papesSdn yum eale ‘Aleluawa|l uleuno uag yum suiiaunied Japisuo)

XI Joieuljjod

91noJ pasodoud Jeau paledo| |ooyas

W00JSSe[d JOOPINO Se Pazi|ian 3g P|Nod Xiw paas papesddn yium

eaJe ‘AJuno) S0JUOIN ‘AM ‘@PISPUIT Ul |00YIS YSIH 904uo|A sawer yum Suliaulied Japisuo) XN MOPE3IA| 91noJ pasodoud Jeau paiedo| |ooyds
Ajond jo eaue uj JuswaA|oAul AJunwiwod Joj Ajlunjuoddo (Juswdas pay XA MOPE3IA| 91noJ pasodoud Jeau paiedo| |ooyds
e3Je dAIHSUSS XA pueIamm puejam ysnoiyi Ajpdalip Suluuny

$1J04J3 JUBWSEd YUM uSije 01 JNL 01 In0 Suiydoeas JapIsuo)

X1\l Joleul|jod

1UsWased
uoI3BAI9SUOD JNL Y3noayl Ajpdaaip suny

eaJe d|}4eJa3 1004 Y3iH XA MOPESIA| 8uissou) |ied] uelyoejeddy
opesSdn
apesSdn pa3sa88ns 10} suoseal {S310U [BUOINPPY | PIPUSWILIOIDY uondiidsag uoiledo |e4auan

4 xipuaddy




Appendix C

MVP. 2015b. Let’s talk about protecting our ecosystems. Pipeline reports: a special
series. (Attached as Appendix C). Available at:

https://www.mountainvalleypipeline.info/~/media/sites/mvp/files/EQT MVP Ec

ological Resources Advertorial.pdf)




Paid Advertisement

Let’s talk about protecting our ecosystems.

Water resource protection strategies involve a collaborative effort between professionals, agencies, and
wildlife organizations - and the Mountain Valley Pipeline (MVP) project team is committed to working extensively
with various regulatory bodies and volunteer groups to ensure ecosystem preservation.

The MVP project includes a proposed
underground, interstate natural gas pipeline
that when complete would transport natural
gas from the Marcellus and Utica shale regions
through West Virginia and Virginia to energy
consumers along its approximately 300-mile
route and then access existing infrastructure to
provide natural gas to the nation’s Mid-Atlantic
and Southeast regions. The project is subject to
approval and regulatory oversight from the
Federal Energy Regulatory Commission (FERC).

The proposed pipeline route unavoidably
crosses, or is near, many water features and
resources. However, long before the first shovel
of soil is moved — detailed environmental,
habitat, and groundwater studies will
determine the best possible means to work in
these sensitive areas, such as rivers, creeks,
streams, and wetlands, in order to avoid
potential impacts. Environmental experts will
conduct thorough field evaluations to address
erosion control, storm water runoff, karst, and
other possible concerns to protect surface and
groundwater resources. MVP’s water and
environmental experts are in communication
with authorities and regulators to develop
comprehensive plans that have oversight by
state and federal environmental agencies.

In addition, MVP has partnered with the Wildlife
Habitat Council (WHC), a non-profit
organization with a long history of restoring
and enhancing wildlife habitats. Operating in
45 states and 12 countries, the WHC was the
first organization to bring together conservation
and business to balance the demands of
economic growth with a commitment to
responsible environmental stewardship.

“One of the highest priorities for our MVP
project team is to ensure the sustainability of
the entire ecosystem along the pipeline route -
and waterways are certainly a critical element
of that plan,” said Shawn Posey, Senior Vice
President, Mountain Valley Pipeline Engineering
and Construction. “From planning, to

l;! Mountain Valley

PIPELINE

construction, to restoration, MVP will work
with local, state and federal regulators and
agencies, as well as with environmental experts
from the WHC to make sure that we effectively
restore or enhance waterways and wetlands
along the route.”

Although not typically affected by pipeline
construction, MVP plans to identify
drinking-water wells located within 150 feet of
the pipeline and work with landowners to
establish water quality benchmarks prior to
construction; and monitoring will continue
during construction. Based on scheduling,
water sources for domestic use would be
sampled three to six months in advance of the
construction and immediately prior to
construction. The site setting, geology, and
topography, along with conditions encountered
during trenching would be carefully considered.
As a final assurance that no impacts occurred,
the supply would be sampled again upon
completion of site restoration.

Where wetlands and streams cannot be
avoided, MVP engineers will seek to minimize
potential impacts by utilizing reasonable
crossing procedures. With regulatory approval
and oversight, these procedures may include:

+ Dam and pump crossing that uses temporary
dams upstream and downstream to briefly
halt water flow

* Flume crossing, which directs the flow of water
through temporary pipes

Horizontal bore crossing/horizontal directional
drilling, which uses boring equipment to
safely pass under waterbodies, roads, and
railroad tracks

+ Open-cut crossing, where a trench is
excavated across a waterbody and
prefabricated pipeline segments are installed
with native material, causing no disruption of
water flow

+ Selective use of highly regulated blasting
techniques, only where standard excavation
is not possible due to hardness of the rock

Restoration and Reclamation

As each segment of the proposed pipeline is
complete, restoration of waterways and
wetlands will begin. Topography will be graded
to match original contours and to be
compatible with surrounding drainage
patterns, except at those locations where
permanent changes in drainage are required to
prevent erosion and possible exposure of the
pipeline.

To restore wetlands, there are varying degrees
of saturation and water elevation that will
require the re-establishment of a variety of
plant species. In unsaturated wetlands, most
vegetation will be replaced by seeding, while
saturated wetlands will typically be allowed to
re-vegetate naturally.

“Our goals are to restore the local habitat and
waterways along the pipeline route to their
condition prior to construction, and where
possible enhance that habitat, and that is just
one of the ways that we will define success,”
added Posey.

The safety of our communities, our
employees, our contractors, and our
pipeline will always remain a top priority -
as will the preservation and protection of
the environment. This is the standard we
live by every day, reinforcing what we mean
when we say we're completely committed
to building the Mountain Valley Pipeline
safely and responsibly. Nothing is more
important to us.

Pipeline Reports: A Special Series is sponsored by Mountain Valley Pipeline, LLC. For more information, please visit www.MountainValleyPipeline.info.
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Weed of the Week

Tall Fescue

Lolium arundinaceum (Schreb.) S.J. Darbyshire
Sold and widely known as Festuca arundinacea

Common Names: Tall fescue, Kentucky 31 fescue is a cultivar
name. Not all Tall fescue is KY-31.

Native Origin: Europe, introduced into the United States in the early to mid 1800s
for turf, forage, soil stabilization, and wildlife food plots.

Description: Erect, tufted cool-season perennial grass 2 to 4 feet in height, green

in winter and spring, during which it is the most common green bunchgrass. Dark-

green leaves appearing in late winter, usually flowering in spring (infrequently in late summer). It is semi-
dormant during heat of summer, with whitish seed-stalks persisting. Growth resumes in fall

and continuing into early winter. Stems are moderately stout, un-branched, hair-less with

round cross section and one to three swollen light-green nodes widely spaced near the base.

Flat and long lanceolate leaves are 4 to 18 inches long and 0.1 to 0.3 inch wide. In spring,

greenish white flowers become purplish and form spindle-shaped clusters. Seeds are husked

grain, spindle-shaped, and 0.1 to 0.2 inch (3 to 5 mm) long. It reproduces by seed and

spreads vegetatively, forming dense, solid stands.

Distinguishing characteristics include: forming extensive colonies and infestations, growing
green in late winter, and having long rounded stems with lower swollen nodes and whitish-flared collars at the
base of leaves.

Habitat: Tall fescue, a predominant cool-season bunchgrass, is adapted to a wide range of conditions. It

grows best on deep, fertile, silty to clayey loam (medium to heavy texture) soils with open sunlight and a

balanced supply of moisture (mesic). It invades a variety of habitats including fields, forest margins,
roadsides, ditches, railroad tracks, forest openings, savannas and moist,
disturbed places.

‘! ‘L‘-L_'T-F%\ rﬂv Distribution: This long-lived, aggressive perennial invades open areas

‘i \ i W throughout the United States.

H\“LQJ ut—{ g Ecological Impacts: While an invasive species on native grasslands, where it is

often considered a pest, it is also a valued turf and forage plant in managed

e pueta Rico T pastures. It can invade grassland, savanna and woodland habitats and the edges
on ancs

of some open marsh and fen systems. It is a persistent perennial that can
compete strongly with many native species. It spreads mainly through rhizomes and can form extensive
colonies that compete with and displace native vegetation. It is frequently infected with an endophytic fungus
that can causes illness such as aborted fetuses in livestock and some wild animals. The endophyte fungus is
intentionally developed in many cultivars, in particular KY-31 to give staying power under adverse soil and
weather conditions. It is also this fungus that helps make the endophyte containing cultivars aggressive.
Endophyte-free varieties are much less invasive.

Control and Management:

= Manual- This species can be controlled by planting competitors, especially legumes. Early spring burning—
if repeated—inhibits fescue and encourages native warm-season grasses.

= Chemical- On forest lands, apply a glyphosate herbicide as a 0.5-percent solution in water or imazapyr as a
1-percent solution in spring. On noncroplands apply imazapic 10 to 12 dry ounces per 20 gal. mix (consult
the label for additives) per acre in spring. Follow label directions and state requirements.

References: www plants.usda.gov, www.invasive.org/browse/subject.cfm?sub=3037,
ELEMENT STEWARDSHIP ABSTRACT- http://tncweeds.ucdavis.edu/esadocs/documnts/festaru.html, Nonnative
Invasive Plants of Southern Forests, p. 48-49, www.invasive.org/eastern/srs/TF.html

Produced by the USDA Forest Service, Forest Health Staff, Newtown Square, PA. WOW 10-24-05
Invasive Plants website: http://www.na.fs.fed.us/fhp/invasive_plants
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Weed of the Week

CROWN VETCH

Coronilla varia L.
Common Names: crown vetch, purple vetch

Native Origin: Europe, southwest Asia and
northern Africa

Description: Crown vetch is a perennial

legume in the pea/legume family (Fabaceae

or Leguminosae. It can form large clumps

from creeping stems. The stems can be up to

6 feet long. Crown vetch has rhizomes up to

10 feet long which allow the plant to spread

rapidly. The vegetative growth habit can

rapidly cover and shade out native

vegetation. A single plant may fully cover 70 to 100 square feet within a four year period. Compound leaves
consist of 15-25 pairs of oblong leaflets. Pinkish flowers are clustered in umbels on long stalks. The flowers
develop into narrow, flattened pods. The seeds are reported to be poisonous. Crown vetch blooms from May
through August. It spreads both vegetatively through rhizomes and through the dispersal of seeds.

Habitat: Crown vetch has been grown extensively in the northern two-thirds of the United States for
temporary ground cover, erosion control, and as a green fertilizer crop. It is also used as a bank stabilizer
along roads and waterways. It occurs along roadsides and other rights-of-way, in open fields and on gravel
bars along streams. It can survive in a variety of environmental conditions, but has the highest yields in areas
with 18 inches or more annual precipitation. It can tolerate up to 65 inches of annual precipitation, as well as
withstand long periods of drought, but cannot tolerate flooded or anaerobic soil conditions. It prefers sunny,
open areas, as it is intolerant of shade, and mature plants can withstand minimum temperatures of —28° F.

Distribution: This species is reported from states shaded on Plants Database map. It is reported invasive in
CT, IN, KY, MD, MI, MO, NC, NJ, OR, TN, VA, and WI.

Ecological Impacts: Crown vetch is a serious management threat to natural
areas due to its seeding ability and rapid vegetative spreading by rhizomes.
This aggressive exotic is now widespread along roadsides and natural areas. It
becomes problematic when it invades into natural areas, such as grassland
prairies and dunes, where it works to exclude native vegetation by fully
covering and shading native plants. It can climb over small trees and shrubs,
and eventually form large single-species stands.

Control and Management:

e Manual- pulling out the entire plant; mowing; prescribed burning may be effective against seedlings or in
slowing the spread of crown vetch, but will not control large populations

e Chemical- It can be effectively controlled using any of several readily available general use herbicides such
as glyphosate, triclopyr, or clopyralid at recommended label rates on the cut stems and foliage. Follow-up
treatment with herbicide is likely required to control any surviving stems or new seedlings. Follow label and
state requirements.

References: http://plants.usda.gov, www.conservation.state.mo.us,
http://tncweeds.ucdavis.edu/esadocs/documnts/corovar.html, www.forestimages.org, www.nps.gov

Produced by the USDA Forest Service, Forest Health Staff, Newtown Square, PA. WOW 02-01-06
Invasive Plants website: http://www.na.fs.fed.us/fhp/invasive_plants
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Exotic Seed Dispersal
by White-tailed
Deer in Southern
Connecticut

Scott C. Williams!
Jeffrey S. Ward

Department of Forestry and Horticulture
The Connecticut Agricultural Experiment
Station
123 Huntington Street
Box 1106
New Haven, CT 06504

I Corresponding author:
scott.williams @po.state.ct.us;
203-974-8527

Natural Areas Journal 26:383-390

ABSTRACT: We examined the role of suburban white-tailed deer (Odocoileus virginianus Zimmerman)
in dispersal of exotic plants in forests bordered by medium-density housing in southern Connecticut.
Estimated deer density on the research site was 23 deer/km? with higher local densities along the sub-
urban/woodland interface. In 2002, 90 pellet groups were gathered periodically from September through
December. In 2003, eight pellet groups were collected weekly from early June through late December
for a total of 236. All pellet groups were vernalized at 5°C for 60 days. Pellet groups were placed in
a growing medium in trays in a temperature controlled greenhouse for six months. Seeds germinated
from 47% of pellet groups, which included 656 seedlings of 57 species. Seeds (n = 326) of 32 species
not native to Connecticut germinated in 23% of pellet groups. We estimated that the deer herd on site
had the potential to disperse 586-1046 viable exotic seeds/day/km? during the 2002 sampling period
and 390-696 viable exotic seeds/day/km? during the 2003 sampling period. Birds, small mammals, and
abiotic factors are known dispersal agents for exotic plants, some of which are invasive. Our results
indicate that white-tailed deer are another important dispersal agent of exotic species. Thus, white-tailed
deer may not only alter vegetation structure through direct browse damage of established plants, but
also indirectly by lowering reproductive output of native plants and simultaneously distributing seeds

of exotic species.

Index terms: exotic, foliage, fruit, pellet groups, seed dispersal, white-tailed deer

INTRODUCTION

Exotic plant invasions are the cause for
significant ecological and economic
damage (Blaustein 2001, Costello and
McAusland 2003). The United States has
approximately 5000 established exotic
plant species, some of which are invasive
and competing with 17,000 native species
(Pimentel et al. 2000). Exotic species are
spreading and invading wildlife habitat,
displacing numerous native species in the
process (Morse et al. 1995).

The invasion of woodlands by exotic plants
is particularly noticeable in areas adjacent
to suburban neighborhoods. Such areas
are becoming more common throughout
the United States as demand for devel-
opment increases habitat fragmentation.
This suburban/woodland interface has
created ideal habitat for white-tailed deer
(Odocoileus virginianus Zimmerman)
with an abundance of food and protection
from hunting and predation (DeNicola et
al. 2000). Such areas often experience
severe browsing rates of both native and
ornamental plant species. Many residents
establish gardens with a high proportion of
ornamental exotics. These gardens provide
a potential seed source for dispersal into
adjacent wooded areas.

Until recently in the United States, the
potential role of white-tailed deer in the
dispersal of native, cultivated, and/or exotic
seeds has been largely ignored. Vellend

(2002) documented deer as vectors for
dispersing honeysuckle (Lonicera L.).
Vellend et al. (2003) documented deer
as dispersing agents for a native species
— Trillium grandiflorum ((Michx.) Salisb.).
Myers et al. (2004) described deer as a long
distance dispersal mechanism for numer-
ous species of plants, including exotics.
Our study investigated the role of free-
ranging white-tailed deer on dispersal of
exotic seeds along the suburban/woodland
interface in Connecticut.

On our study site, female white-tailed deer
(does) had a mean annual home range
of approximately 80 ha (Ramakrishnan
and Williams, unpubl. data). Deer often
browse ornamental and landscape plant-
ings within suburban areas during twilight
hours. They retreat to adjacent forested
areas during daylight, inevitably defecating
and depositing seeds on the forest floor.
Does who utilize the suburban/woodland
interface within their range can transport
seeds anywhere, from several hundred
meters to over 3 km (Vickery et al. 1986,
Vellend et al. 2003).

Because does have overlapping home
ranges, exotic species that germinate and
mature in adjacent forests may spread
throughout the forest interior. In several
growing seasons, does could potentially
transport viable seeds many kilometers
from suburban areas into wooded ones.
Adult male deer (bucks) on the study
site comprised approximately 20% of the
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population based on vehicular transect
data (Ramakrishnan and Williams, unpubl.
data), but ranged over larger areas than
does. They may transport seeds up to 10
km or further.

Deer probably ingest most seeds uninten-
tionally as they browse. Seeds that would
be able to withstand passage through a
ruminant digestive tract would most likely
be small and have a tough outer coating
(Janzen 1984). It is unlikely that seeds
of plants with fleshy, succulent fruits
would be found in deer feces in any great
abundance, as these types of seeds are
usually fed upon and transported by birds
(Willson 1986). The morphology of plants
described by Janzen’s (1984) “foliage is the
fruit” hypothesis work on nearly the same
principle. Plants of this nature have small
and inconspicuous seeds proximate to pal-
atable foliage. The hypothesis states that
these small-seeded plants use incidental
ingestion by large herbivores as a primary
mode of dispersal. Seeds of this type were
previously thought to be dispersed simply
by gravity or surface water runoff (Janzen
1984), but unexplained long-distance
dispersals of certain plant species have
led researchers to look elsewhere (Myers
et al. 2004). We expected the majority
of exotic species that germinated from
gathered pellet groups to exhibit this type
of morphology.

White-tailed deer may play a role in the
expansion of exotic species via three
mechanisms: (1) increasing available grow-
ing space for new seedlings, (2) lowering
reproduction output of native species, and
(3) dispersal of exotic seeds. Waller and
Alverson (1997) stated that in suburban
areas, adverse effects of deer browsing are
compounded by the invasion of woody and
herbaceous exotic plant species. Casual
observations suggest that deer dispersing
seeds of cultivated and/or exotic species
from suburban neighborhoods into adjacent
woodlands further compound this problem.
To examine this possibility, we gathered
and planted deer pellet groups to determine
which types of seeds would remain viable
after passing through a ruminant digestive
tract and could successfully germinate from
intact pellets.

METHODS

Study Site and Deer Population

This study was conducted on the South
Central Connecticut Regional Water Au-
thority’s Lake Gaillard property in southern
Connecticut (41°21°N, 72°46’W) in the
town of North Branford. The property is
privately owned, closed to the public, and
covers an area of approximately 2800 ha
including a 400 ha reservoir. The prop-
erty is managed for water quality with
some commercial timber harvesting. Our
research area was restricted to the 1550
ha bounding the reservoir to the south
and extending northward. The property,
excluding the reservoir, is approximately
90% forested with some fields and a spruce
(Picea spp.) plantation at the south end.

The property north of the reservoir extends
several kilometers and is considerably
further from residential settlements. Le-
gal hunting has been prohibited since the
mid-1920s, which has fostered a large deer
population. Based on four different census-
ing techniques (mark/recapture survey,
walking line transect method, vehicle line
transect method, aerial snow count), deer
density was calculated at approximately 23
deer/km? throughout the study area in 2003.
Portions of the southern population were
estimated at 40 deer/km? while portions of
the northern population were estimated at
14 deer/km? (Ramakrishnan and Williams,
unpubl. data). Similar densities were re-
ported in 1991 using pellet counts (Ward
and Stephens 1995). Southern does had
been observed utilizing residents’ back-
yards and gardens as part of their range,
while northern does seldom wandered into
adjacent suburban areas.

Dominant tree species on site are oak
(Quercus spp.), sugar maple (Acer sac-
charum Marsh.), tulip poplar (Liriodendron
tulipifera L.), black birch (Betula lenta L..),
and American beech (Fagus grandifolia
Ehrh.). Because of high deer densities,
very little woody understory vegetation is
present except for sugar maple seedlings
less than 10 cm tall, Japanese barberry
(Berberis thunbergii DC.), winged burn-
ing bush (Euonymus alata (Thunb.) Sieb.),

wine raspberry (Rubus phoenicolasius
Maxim.), and cat greenbriar (Smilax glauca
Walt.). Autumn olive (Elaeagnus umbel-
late Thunb.) has become well established
in abandoned fields and disturbed areas.
Medium-high density residential commu-
nities (~ 103 residences/km?) bound the
southern margin of the property.

Field procedures

Ninety pellet groups were collected from
13 September to 16 December 2002
throughout the site. An additional 236
pellet groups were collected from 2 June
through 22 December 2003. In 2003, eight
pellet groups were collected weekly — four
each throughout the northern and southern
portions of the site. We hoped to detect the
time of year deer had the greatest poten-
tial to disperse exotic seeds. Coordinates
of sampling locations were determined
using standard 7.5-minute topographic
quadrangles. Only pellet groups with a
sufficient glisten were collected to insure
they had been deposited since the previ-
ous sampling period. Care was taken to
gather only pellets; leaf litter and soil were
brushed away to prevent contamination.
The entire pellet group was collected,
placed in an individual sampling bag, and
then vernalized at 5°C for 60 days.

After 60 days, entire pellet groups were
removed and placed in pellet form on
and lightly covered with the growing
medium Promix® (Riviere-du-Loup,
Québec, Canada). Pellet groups were
individually marked and planted four to
a tray. Planted pellet groups were kept
in a temperature-controlled greenhouse
at 24 °C. Pellet groups were watered as
needed and remained in the greenhouse
for approximately six months. Seedlings
were allowed to grow until they could be
identified, at which time they were removed
from the tray and discarded. One control
tray was established for every four treat-
ment trays (16 pellet groups) in 2002 and
for every eight treatment trays (32 pellet
groups) in 2003. These trays were filled
with only Promix®. Control trays were
placed among, and watered concurrently
with, trays containing pellet groups.
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We determined United States native versus
exotic status and seedling nomenclature
using the USDA Natural Resources Conser-
vation Service’s Plants Database (USDA,
NRCS 2004). Plants native to Connecticut
were determined using Dowhan (1979).
Species found germinating in white-tailed
deer pellets were classified into five catego-
ries: (1) F — small fruits that were directly
targeted by deer, (2) S — small seeds in
close proximity to succulent foliage, (3)
G — grasses, (4) P — prostrate plants with
seeds close to foliage, and (5) R — prostate
plants with raised seeds heads.

Successful establishment of new colonies,
essential for maintenance of a local popula-
tion, is related to both the number of seeds
within a pellet group (abundance) and the
number of pellet groups with at least some
viable seeds. The first factor increases the
likelihood of at least one plant becoming
established, and the second factor increases
the chances of seeds being deposited in a
microsite favorable for plant germination
and development.

We calculated a dispersal index that in-
corporated both abundance and frequency.
Species were ranked from highest to low-
est by both abundance and frequency of
occurrence. The dispersal index for each
species was then determined by ranking
the mean of these two rankings. Note that
lowest index value, 1, was assigned to the
highest ranked species.

Nine does were fitted with global position-
ing system (GPS) collars on site (Lotek
Wireless Inc., Newmarket, Ontario, Cana-
da) for a separate study during our sampling
interval (Ramakrishnan and Williams,
unpubl. data). Collars were programmed
to record locations at two-hour intervals.
Average movement of animals within a
24-hour period was calculated by averaging
daily ranges of five random days within
each month for each collared animal during
the time the collars were deployed. The
minimum convex polygon method within
the Animal Movement extension (Hooge
and Eichenlaub 1997) of the geographic
information system program ArcView
(Version 3.3, ESRI, Inc. Redlands, CA)
was used to determine average daily area
utilized (hectares).

RESULTS

Six hundred and fifty-six seeds germinated
in 47% of pellet groups. Species not native
to Connecticut accounted for 326 (50%)
of seedlings. We were able to positively
identify 57 taxa to the species level, and five
to the genus, which included graminoids,
forbs, and woody species. Two species,
Canadian horseweed (Conyza canadensis
(L.) Crong.) and yellow wood sorrel (Ox-
alis stricta L.), were found in both control
and treatment trays. These species were
excluded from analysis because it could
not be determined if individual seedlings
originated in a pellet or were the result of
contamination.

Of the 57 species that germinated from
pellet groups, 35 (61%) were native to
the United States, 10 of which were ex-
otic to the state of Connecticut (Table 1).
Thus, only 25 species (44%) were native
to Connecticut, while 32 species (56%)
were exotic. The most common exotic
species was Carolina horsenettle (Solanum
carolinense L.) comprising 33% of exotic
seedlings, followed by little hogweed (Por-
tulaca oleracea L.) (24%), lambsquarters
(Chenopodium album L.) (12%), green
carpetweed (Mollugo verticillata L.) (4%),
redroot amaranth (Amaranthus retroflexus
L.) (4%), and star chickweed (Stellaria
pubera Michx.) (3%).

Frequency (percent of seedlings with at
least one seedling of a given species) was
also examined. Seedlings of exotic species
germinated in 23% of pellet groups. High-
est frequencies were observed for Carolina
horsenettle and little hogweed — coinciden-
tally, the species with the highest number
of seedlings. Seedlings of these species ap-
peared in 8.4% and 3.3% of pellet groups,
respectively. Although lambsquarters was
the third most abundant species, it was
only found in 0.9% of pellet groups. The
less abundant hairy crabgrass (Digitaria
sanguinalis (L.) Scop.), in contrast, was
found in 2.1% of pellet groups. Sixteen
of the species not native to Connecticut
were found in only one pellet group, and in
most cases, only one individual represented
these species.

Using our ranking scheme, the top 10

species included Carolina horsenettle,
little hogweed, redroot amaranth, hairy
crabgrass, lambsquarters, autumn olive,
common gypsyweed (Veronica officinalis
L.), honeysuckle, black nightshade (Sola-
num nigrum L.), and birdfoot deervetch
(Lotus corniculatus L.) (Table 1).

Viable exotic seeds germinated in pellet
groups gathered throughout the duration
of our sampling period. Greater species
richness was observed for pellet groups
collected in early autumn. Sixteen unique
exotic species germinated in pellet groups
gathered in September and 14 unique
species in October. Total monthly count
of germinated stems did not produce any
statistically meaningful results because
species such as little hogweed and Caro-
lina horsenettle produced disproportionate
numbers of seedlings relative to other spe-
cies, thereby skewing monthly totals.

Forbs accounted for 64% of all germinated
exotic seedlings, graminoids 18%, and
woody plants accounted for an additional
18%. Species with small fruits that were
directly targeted by deer (F) were found
in 13% of pellet groups and accounted
for 41% of exotic seedlings observed in
this study.

Three of the categories fit into Janzen’s
(1984) “foliage is the fruit” hypothesis that
the seeds are incidentally ingested by an
herbivore targeting foliage. Species with
small seeds in close proximity to succulent
foliage (S) were found in 4% of pellet
groups and accounted for 17% of seedlings.
Grasses (G) were also found in 4% of pellet
groups and accounted for 4% of seedlings.
Prostrate plants with seeds close to foliage
(P) were found in 5% of pellet groups and
accounted for 32% of seedlings. The seed
heads of prostrate plants with raised seed
(R) may have been directly targeted by
browsing deer, or consumed accidentally
by deer targeting foliage — in which case
this group would also fit the “foliage is
fruit” hypothesis. Seedlings of this group
were found in 5% of trays and accounted
for 6% of seedlings.

We found a greater exotic species diversity
(n = 24) in pellet groups collected a mean
distance of 500 m from medium-high
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Table 1. Scientific name, common name, life form (Form), life history (Life), frequency of occurrence (Freq), count of seedlings (Count), and dispersal
ranking (Rank) for Connecticut exotic species that germinated directly from intact pellet groups (n = 326).

Corfq Scientific Name Common Name Cloj Ifecb Freq Count Rank
F Solanum carolinense L. Carolina horsenettle F P 28 106 1
Elaeagnus umbellata Thunb. Autumn olive W P 5 5 6
Lonicera L. Honeysuckle Y P 4 4 8
Solanum nigrum L. Black nightshade F AP 2 7 9
Rubus phoenicolasius Maxim. Wine raspberry W P 2 6 12
Malus sp. Apple W P 2 2 17
Rosa multiflora Thunb. ex Murr.  Multiflora rose % P 2 2 17
Silene latifolia Poir. ssp. alba . Bladder campion F BP 1 1 32
S Amaranthus retroflexus L. Redroot amaranth F A 5 13
Chenopodium album L. Lambsquarters F A 3 38
Nepeta cataria L. Catnip F P 2 2 17
Polygonum persicaria L. Spotted ladysthumb F AP 1 32
Capsella bursa-pastoris (L.) Shepherd's purse F A 1 1 32
P Portulaca oleracea L. Little hogweed F A 11 78 2
Mollugo verticillata L. Green carpetweed F A 1 14 17
Stellaria pubera Michx. Star chickweed F P 1 10 18
Cerastium fontanum Baumg. Mouse-ear chickweed F BP 1 1 32
R Veronica officinalis L. Common gypsyweed F P 4 6 7
Veronica persica Poir. Birdeye speedwell F A 3 3 11
Lotus corniculatus L. Birdfoot deervetch F P 3 3 11
Plantago major L. Common plantain F P 2 2 17
Vicia sp. Vetch F AP 1 3 19
Sonchus asper (L.) Hill Spiny sowthistle F A 1 2 20
Barbarea vulgaris Ait. f. Garden yellowrocket F B 1 1 32
Plantago lanceolata L. Narrowleaf plantain F AP 1 1 32
Trifolium repens L. White clover F P 1 1 32
G  Digitaria sanguinalis (L.) Scop.  Hairy crabgrass G 7 8 4
Agrostis capillaris L. Colonial bentgrass G P 1 1 32
Elymus repens (L.) Gould Quackgrass G P 1 1 32
Pennisetum glaucum (L.) R. Br. Pearl millet G AP 1 1 32
Sorghum halepense (L.) Pers. Johnsongrass G P 1 1 32
Zea mays L. Corn G A 1 1 32

Cloj7 W-Woody, F-Forb, G-Grass
Ifcb7 A-Annual, B-Biennial, P-Perennial

CorfqF — small fruits that were directly targeted by deer, S — small seeds in close proximity to succulent foliage,

P — prostrate plants with seeds close to foliage, R — prostate plants with raised seeds heads, and G — grasses
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density human settlements at the south end
of the study site (= 103 residences/km?).
Fewer exotic species (n = 17) germinated
in pellet groups collected a mean distance
of 1600 m from medium density housing
(= 62 residences/km?) and interspersed
agricultural lands in the northern portion
of the site. However, this difference was
not significant using Fisher’s exact test
with Yate’s correction for continuity (p
=0.12).

One-way ANOVA analysis of GPS collar
data indicated that 24-hour range of does
was not equal throughout the sampling
period (p = 0.02, df = 209). Mean range
size started at a low of 7.0 ha in June and
increased to a high of 19.3 ha in Decem-
ber (Figure 1). Concurrently, there was an
increase in exotic species diversity through
October, followed by a decrease in Novem-
ber and December in 2003 (Figure 1).

Using our estimate of 23 deer/km? on
site, a defecation rate of 19.6/day (Rol-
lins et al. 1984), our sampling period of
94 days for 2002, and seedling data from

our pellet groups, we estimated that deer
could potentially deposit 586 viable exotic
seeds/day/km? from September through
December 2002. If a defecation rate of
35/day (Rogers 1987) is used, the number
increases to 1046 viable exotic seeds/day/
km? for the same period. The 2003 estimate
was 390 viable exotic seeds/day/km? from
June through December using Rollins et al.
(1984) and 696 viable exotic seeds/day/km?
throughout the same period using Rogers
(1987).

DISCUSSION

It appears that white-tailed deer are respon-
sible for at least some of the dispersal of
exotic species in forests bordering residen-
tial neighborhoods. Increased development
and fragmentation of forests and natural
areas make these areas highly susceptible
to exotic invasions by providing deer with
refugia free of predation and year-round
access to food from nearby ornamental
gardens.

Because long-distance dispersal of small-

seeded species may be rare and difficult to
document (Cain et al. 2000, Myers et al.
2004), the transport of seeds by white-tailed
deer is a potential mechanism for long-
distance dispersal (Vellend 2002, Vellend
et al. 2003, Myers et al. 2004). As at least
one exotic seedling was found in 24% of
pellet groups, the deer at our study site
have the potential to establish new colo-
nies of exotic plants some distance from
established plants during June through
December. In addition, browsing deer can
lower reproductive output of native species
by reducing plant size or direct browsing of
flowers (Fletcher et al. 2001, Webster et al.
2001, Frankland and Nelson 2003). While
some populations may recover following
release from browse pressure (Anderson
et al. 2002, Townsend and Meyer 2002),
re-establishment of viable populations fol-
lowing local extirpation may be delayed
because many species have short dispersal
distances (Carson et al. 2005). The data
show that deer are capable of dispersing
exotic seeds long distances that can then
germinate in an over-browsed native under-
story. Continual long-distance dispersal by
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Figure 1. Mean monthly 24-hour area coverage (ha) of 9 does and number of germinated exotic species from pellet piles (n = 236) gathered each month for

2003. Brackets indicate standard error of the mean.
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deer will benefit some exotic species over
time — precipitating their rapid colonization
to the detriment of native forest flora.

The relationship between total abundance
and frequency of occurrence is an important
one for successful establishment of exotic
species in the landscape. Total seedling
abundance is only one component of ef-
fective seed dispersal. Multiple seedlings
of the same species germinating from
one pellet group on a favorable microsite
would compete with one another resulting
in only a few, if any, survivors. However,
high seedling abundance in conjunction
with dispersal at multiple locations (high
frequency) would increase the chances
of successful germination and develop-
ment. Species that had multiple seedlings
in multiple pellet groups (e.g., Carolina
horsenettle, little hogweed, and redroot
amaranth), would most likely disperse
long distances over time and successfully
establish on the forest floor because of
consumption and transport by deer.

Many of the exotic species we observed
germinating in pellet groups could employ
Janzen’s (1984) “foliage is the fruit” for
seed ingestion to provide a mechanism
for medium to long-distance dispersal.
Plants utilizing this mechanism of dispersal
produce a high number of small seeds and
are often highly nutritious deer forage. For
instance, little hogweed, more commonly
known as purslane, has its seeds enclosed
in a small, round capsule (Niering et al.
1995). Little hogweed is nutritious with
high levels, relative to other vegetables, of
Omega-3 fatty acids and protein (Ezekwe
etal. 1999). The seeds of redroot amaranth
contain 18% protein (National Academy of
Sciences 1971) and have been reported as
a high quality forage for white-tailed deer
in North Dakota (Dittberner and Olson
1983). Lambsquarters is a common weed
capable of producing thousands of small
seeds proximate to edible foliage and is
high in beta-carotene and vitamin C (Lu
et al. 2001). The foliage as the attractant
strategy insures more seeds will germinate
away from the parent plant than from
dispersal by wind, water, gravity, or biotic
factors (Willson 1993, Myers et al. 2004).
This could account, in part, for the observed
widespread distribution of exotic species

across the landscape.

Our results concur with Myers et al. (2004)
that the fruit of some herbaceous species
may be directly targeted. Carolina horsen-
ettle produces tomato-like fruits and had
the highest dispersal ranking. Its relatively
high abundance and frequency in our pellet
groups strongly suggest these fruits were
targeted for consumption by deer. In addi-
tion, these fruits are large enough (10-15
mm) that incidental ingestion is not likely.
Although numerous seedlings of exotic
species with fleshy fruits were observed
(Table 1), transport by birds is probably
a more important mechanism for their
dispersal (Willson 1986, Loiselle 1990,
Herrara et al. 1994, Orrock 2005). Trans-
port by deer may provide a mechanism for
dispersal within a habitat (e.g., open field,
closed canopy forest). Lay (1965) docu-
mented the presence of multiple species of
fleshy fruits in white-tailed deer feces in
the southern United States. Willson (1993)
suggests deer are capable of transporting
small seeds, such as those found in fleshy
fruits, without damaging them by way
of digestion. Autumn olive was the only
other fruiting species in the top 10, as it
had five seedlings in five different pellet
groups. Deer have been known to browse
autumn olive foliage (I.M. Ortega, foraging
ecologist, University of Connecticut, pers.
comm.) and may either accidentally ingest
or directly target the fruits.

During periods of low browse availability
in the 2003 sampling period, deer were
witnessed actively seeking out and consum-
ing fruits of Japanese barberry adjacent
to sampling areas. Ehrenfeld (1997) sug-
gests that white-tailed deer disperse this
species. It is uncertain whether the lack
of barberry seedlings in our pellet groups
was due to low sampling frequency (rela-
tive to total defecation rates), or whether
barberry seeds are easily digested, or are
incapable of breaking through the pellet
encapsulation. Japanese barberry seeds
were not documented in deer feces by
Myers et al. (2004).

Our dispersal estimates of 586-1046 ger-
minable exotic seeds/day/km? for 2002 and
390-696 germinable exotic seeds/day/km?
for 2003 are approximations for the study

area and sampling period based on ger-
mination results and varying defecation
rates. Undoubtedly, these estimates will
vary regionally and annually depending
on local deer densities, exotic species
densities and seed production, and other
factors. However, it is evident that deer
play a significant role in dispersal of exotic
seeds. The greatest diversity of exotic spe-
cies germinated in pellet groups gathered in
September and October, corresponding to
the period of maximum seed production.

Ranges of does during 24-hour intervals
increased throughout our sampling period
(Figure 1). We suspect smaller ranges ex-
isted in summer months while does were
tending fawns (Ozoga et al. 1982, Scanlon
and Vaughan 1985). Ranges of does tend
to increase as fawns are weaned, become
more self-sufficient, and less susceptible
to predation. As ranges increase, deer are
more likely to encounter and consume
seeds from a greater variety of plant spe-
cies, including exotics. Ranges may have
increased and number of exotics may
have decreased in November due to the
breeding season. Both bucks and does
were probably preoccupied with breeding
or trying to avoid it, and reduced their
food (and exotic seed) intake as a result.
Exotic species diversity then increases in
December, after the breeding season, when
animals turn their attention back to feeding
in preparation for winter.

Itis interesting to note that seed maturity of
many exotic species is synchronized with
this period of increased home range size.
Many plant species exotic to the United
States co-exist with cervids in their country
of native origin. For instance, China is the
country of origin for American exotic such
as multiflora rose (Rosa multiflora Thunb.
ex Murr) and wine raspberry and also to
cervids such as tufted deer (Elaphodus
cephalophus Milne-Edwards), Chinese
water deer (Hydropotes inermis Heude),
and white-lipped deer (Cervus albirostris
Przewalski). Japan is also home to many
American exotics (wine raspberry, Japa-
nese barberry, multiflora rose) and home
to the native sika deer (Cervus nippon
Temminck). Reproduction, gestation, and
parturition of these deer are similar to our
native white-tailed deer: the rut in October
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and November followed by the birth of
fawns in May/June (Geist 1998). Thus, the
synchronization of seed maturation during
the period of home range expansion may
be a co-evolved strategy for long-distance
seed dispersal that has proven successful
in a new locale with a new, but similar,
cervid species.

Although Vellend (2002) and Myers et
al. (2004) demonstrated that white-tailed
deer can transport viable seeds of exotic
species, the contribution of white-tailed
deer to the encroachment and expansion
of exotics species into protected natural
areas is probably greater than has been
previously documented. Earlier studies
that illustrated the role of severe brows-
ing in limiting growth and reproduction
of native species, or the destruction of
plants by repeating browsing, may not have
fully elucidated the influence of large deer
herds in modifying community structure.
White-tailed deer are one mechanism for
transportation of exotic species into, and
establishment in, depauperated habitats
created by overbrowsing. Limiting the size
and growth of white-tailed deer popula-
tions near the suburban/woodland interface
would help to prevent, or at least reduce,
the further spread of undesirable exotic
plant species and help to maintain viable
native plant populations.
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ABSTRACT

The ecology of seed dispersal by vertebrates has been investigated extensively over
recent decades, yet only limited research has been conducted on how suites of
invasive plants and frugivorous birds interact. In this review, we examine how plant
fruit traits (morphology, colour and display, nutritional quality, accessibility and
phenology), avian traits (fruit handling techniques, gut passage time and effect, bird
movements and social behaviour and dietary composition) and landscape structure
(fruit neighbourhood, habitat loss and fragmentation and perch tree effects) affect
frugivory and seed dispersal in invasive plants. This functional approach could be
used to develop generic models of seed dispersal distributions for suites of invasive
plant species and improve management efficiencies. Four broad research approaches
are described that could direct management of bird-dispersed invasive plants at the
landscape scale, by manipulating dispersal. First, research is needed to quantify the
effect of biological control agents on dispersal, particularly how changes in fruit
production and/or quality affect fruit choice by frugivores, dispersal distributions of
seed and post-dispersal processes. Second, we explore how seed dispersal could be
directed, such as by manipulating perch structures and/or vegetation density to
attract frugivorous birds after they have been foraging on invasive plant fruits. Third,
the major sources of seed spread could be identified and removed (i.e. targeting core
or satellite infestations, particular habitats and creating barrier zones). Fourth, alter-
native food resources could be provided for frugivores, to replace fruits of invasive
plants, and their use quantified.

Keywords
Biological invasions, exotic species, frugivore, fruit, landscape, mutualism, plant
invasions, seed dispersal.

INTRODUCTION

as when birds are consuming other foods, or by epizoochory,
such as adhesion to feet and feathers (e.g. Vivian-Smith &

Birds are recognized as the main dispersal agent of many invasive
plant species (Glyphis et al., 1981; Buchanan, 1989; Dean &
Milton, 2000; Stansbury, 2001; Renne et al., 2002) (the defini-
tion of invasive plant is as per Richardson et al., 2000a). Despite
this, our understanding of how birds contribute to the success of
invasive alien plants is limited, leading to ineffective manage-
ment of invasive plant spread. Invasive plant dispersal by birds
can be via generalized mutualistic or non-mutualistic relation-
ships. Mutualistic spread occurs through intentional fruit con-
sumption and subsequent seed dispersal. In this review, we
consider bird-dispersed invasive plants within the framework
of mutualistic spread of fleshy-fruited plants (the term ‘fleshy-
fruited’ here after includes arillate seeds and seeds with
elaiosomes that are attractive to vertebrate dispersers). Non-
mutualistic spread occurs through unintentional ingestion, such

© 2005 Blackwell Publishing Ltd www.blackwellpublishing.com/ddi

Stiles, 1994). These methods of dispersal are likely to produce
different patterns of seed spread and require quite different
management.

Complex dispersal patterns of fleshy-fruited invasive plants
should be expected, as studies in systems without invasive plants
emphasize a variety of frugivorous species consuming fruits from
a single plant species (Snow, 1971; Kitamura et al., 2002). This
appears to be the case in several studies to date, where there are
many bird-dispersed invasive plants in a particular area, and
multiple disperser species with a wide range of estimated dispersal
efficiencies (White & Stiles, 1992; Williams & Karl, 1996; Renne
et al., 2002; Stansbury & Vivian-Smith, 2003). An understanding
of the ecology underlying disperser behaviours and dispersal
effectiveness may thus help to determine opportunities and
limitations for invasive plant management.
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We review the literature on the ecology of bird-dispersed
plants, discussing fruit and frugivore traits, and landscape factors,
which influence bird behaviour and shape dispersal patterns.
These will, in turn, influence the development of improved
management strategies for bird-dispersed invasive plants. In
conclusion, we identify research opportunities that will assist in
invasive plant management.

Theoretical background

The role of seed dispersal by birds and mammals has been in-
vestigated extensively (Snow, 1971; Herrera, 1984; Howe, 1986;
Wenny, 2001; Pizo, 2002). A large body of this work focuses
on diffuse mutualistic relationships, or ‘generalized dispersal
systems), between broad groups of plants and dispersers (Howe,
1986; Malmborg & Willson, 1988), and is most relevant to the
dispersal ecology of fleshy-fruited invasive plants.

Highly generalized avian seed dispersal systems involve fruits
with small seeds that are produced in large quantities and are
consumed by a wide range of frugivorous birds (Howe, 1986).
Such dispersal systems may rely on chance relationships with
common birds where fruit is a component of a varied diet. Con-
sequently, seed shadows (spatial distribution of seeds dispersed
from a plant; Nathan & Muller-Landau, 2000) resulting from a
generalized system are more difficult to predict than when only
one or a few disperser species are involved. Most relationships
between frugivorous birds and invasive plants involve a general-
ized dispersal system (Noble, 1989; Richardson et al., 2000b;
Renne et al., 2002), although exceptions exist where plants reli-
ant on one or few biotic dispersal agents become invasive (Setter
et al., 2002; Markus & Hall, 2004).

Mutualisms involving bird-mediated seed dispersal facilitate
many plant invasions (Richardson et al., 2000b). Birds benefit
from this relationship by having a new food source, and the
plant may benefit by having its seeds dispersed. Mutualistic
seed-dispersal relationships include when native dispersers shift
their foraging patterns to use the fruits of an invasive species,
mimicking processes occurring in the plant’s natural range
(numerous examples in Richardson et al., 2000b; Stansbury &
Vivian-Smith, 2003). They also occur when a plant species is re-
united in the invaded range with species or genera with which it
forms partnerships in its native range (Richardson et al., 2000b),
for example Rubus spp. and blackbirds (Turdus merula L.) and
foxes (Vulpes vulpes L.) in Australia. New mutualisms occur
through totally new types of associations between plant and bird
species. An example is the accidental spread of seeds of wind-
dispersed pines, Pinus spp., by seed predating cockatoos, Calyp-
torhynchus spp., in Australia (Richardson et al., 2000b).

Mutualisms may enhance a plant’s invasive potential via
increased dispersal effectiveness (Mandon-Dalger et al., 2004).
Seeds may be deposited away from the parent or to favourable
recruitment microsites (Howe & Smallwood, 1982; Wenny,
2001), or receive favourable seed treatment (Panetta & McKee,
1997; Mandon-Dalger et al., 2004). Moreover, dispersal of native
fleshy-fruited plant species occupying the same habitat may be
negatively affected as a consequence of competition for dispersal
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services from the invasive plant species. Few studies have com-
pared fruit removal rates in co-occurring native and invasive
plant species, and these have produced inconsistent results
(Sallabanks, 1993; Vila & D’Antonio, 1998; cf. Greenberg et al.,
2001). This, combined with difficulties in identifying the reasons
for frugivore preferences due to the multiple traits involved and
taxonomic considerations, hinders generalizations as to whether
invasive fruit are preferred over native fruit.

Invasive plant management may be improved via a better
understanding of mutualisms by enabling us to predict: (1) the
likelihood of a fleshy-fruited introduced plant being adopted
by a frugivorous bird and its potential to become invasive, and
(2) dispersal effectiveness, potential dispersal distributions and
rates of spread of invasive plants.

A functional approach

Research-to-date on bird-dispersed invasive plants does not fully
reflect the typical situation of interacting multiple invasive
plants, native plants and bird species. Rather, it has largely
focused on the individual species level and includes: (1) deter-
mining the importance of invasive plants in the diets of birds
(Buchanan, 1989; Dean & Milton, 2000; Mandon-Dalger et al.,
2004); (2) documenting the dispersal vectors and spread of indi-
vidual fleshy-fruited invasive plant species (Glyphis et al., 1981;
Stansbury, 2001; Renne et al., 2002); and (3) quantifying patterns
of invasive plant seed rain (Willson & Crome, 1989; Stansbury,
2001) or plant distribution (Dean & Milton, 2000). Exceptions
are the work of Debussche and Isenmann (1990), White and
Stiles (1992) and Williams and Karl (1996), who examine use of
fruits of invasive and native species by a suite of dispersers.

A multispecies approach to studying the problem of bird-
dispersed invasive plants may allow the identification of sets of
species that are functionally similar in ways that are relevant to
invasive plant management, and improve management approaches.
These features may include morphological, behavioural or
reproductive traits, population dynamics and responses to en-
vironmental conditions (Weiher et al., 1999). In the following
section, we review traits of fleshy-fruited plants, avian frugivores
and landscape structure that contribute to plant invasions.

FRUIT TRAITS

Fruit traits that contribute to plant invasions include those that
increase the probability or quality of seed dispersal. These traits
can operate by attracting birds to fruit sources and encouraging
them to consume fruits (or fruit parts), or by inducing frugivores
to leave fruit-bearing plants after only a few fruits have been con-
sumed (Wheelwright & Orians, 1982). The key cues used by birds
to select fruit appear largely generalized (Howe & Smallwood,
1982; Wheelwright & Orians, 1982; French, 1991), hence the
existing extensive literature from natural systems is of relevance
when considering frugivory of invasive species. Despite wide-
spread similarities in fruit traits across many bird-dispersed
plant taxa, generalizations about what traits underlie bird
choices remain elusive (Levey & Martinez del Rio, 2001). We
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Figure 1 Invasive plant fruit size relative to the number of
frugivorous bird species observed using them in subtropical eastern
Australia. Observations of frugivory were compiled from published
sources (n = 20) and personal observations of the authors (sources
available from the authors on request). The invasive plants included
were derived from combining lists published by Batianoff and Butler
(2002) and the New South Wales North Coast Weeds Advisory
Committee (2000). Fruit width data taken from measurements

(C. Gosper and G. Vivian-Smith, unpublished data) and from local
floras (Stanley & Ross, 1983—89; Harden, 1990—93).

present a highly simplified outline of those considered important
below, but encourage readers unfamiliar with the frugivory liter-
ature to read more comprehensive reviews on this topic (e.g.
Herrera, 2001; Levey & Martinez del Rio, 2001).

Aspects of fruit morphology, such as fruit and seed size, seed
load (ratio of indigestible seeds to pulp) and seed geometry,
affect choices by birds (Herrera, 1984; Howe, 1989; Murray et al.,
1993). Smaller fruits (less than about 15 mm in width) pre-
dominate among both indigenous (Silva & Tabarelli, 2000) and
invasive (Fig. 1) assemblages of vertebrate-dispersed plants and
are accessible to a larger variety of fruit-eating birds (Green, 1993;
Kitamura et al., 2002). Plants with large fruit (excluding those
having many tiny seeds) have few bird dispersers in both native
(Green, 1993; Rey et al., 1997) and invasive (Fig. 1) assemblages
of bird-dispersed plants.

Birds have excellent colour vision, and visual signals influence
fruit choice (Siitari et al., 1999; Schmidt et al., 2004). Advanced
visual cues have been noted for invasive plant species in South
Africa (Knight, 1986), and in genera of bird-dispersed invasive
plants that produce mimetic fruits (e.g. Abrus spp. Galetti, 2002);
such cues could increase fruit removal rates and seed dispersal of
invasive plant species.

The nutritional quality of fruit pulp is relative to the digestive
abilities of frugivores, and may play an important role in fruit
choice (Martinez del Rio & Restrepo, 1993). Nutritional charac-
teristics can also directly affect seed shadows, as secondary
metabolites can affect gut passage time and seed deposition den-
sity (Wahaj et al., 1998). A better understanding of the role of
fruit nutrient content in fruit choice and the complexity of bird
digestive systems (Levey & Martinez del Rio, 2001), along with
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the accurate measurement of nutrient parameters (e.g. proteins;
Izhaki et al., 2002), may improve the identification of potentially
invasive species and seed dispersal distributions. The nutritional
quality of invasive plant fruits is currently poorly documented,
especially in comparison with co-occurring native plants (but see
White & Stiles, 1992; Vila & D’Antonio, 1998; Gosper, 2004a).

Fruit crop size, fruit density, fruit accessibility and plant
structure are additional traits that affect fruit choices by birds
(Denslow, 1986; Sargent, 1990; Stanley & Lill, 2001), and are
likely to vary between invasive and native plants. In several
studies, invasive plants have produced more fruits than their
native congener, and this may have contributed to their greater
dispersal (Sallabanks, 1993; Vila & D’Antonio, 1998). In South
Africa, invasive plants also tended to have larger and more con-
spicuous fruit displays than native species (Knight, 1986).

Timing of fruit production and the length of time that fruit are
available may influence the fruit choices, abundance and behavi-
our of dispersers (Snow, 1971; Burns, 2002). Invasive plant fruit
production alters local patterns of fruit availability (White &
Stiles, 1992; Williams & Karl, 1996; Gosper, 2004a), and fleshy-
fruited invasive plants may have distinct phenological patterns
that make them attractive to specific groups of frugivores. Those
species that fruit when native fruit production is limited may be
more readily consumed by frugivores, contributing to their more
rapid spread. Changes in fruit availability with increases in
invasive and cultivated plants may have resulted in recent changes
in the migratory behaviour of blackcaps (Sylvia atricapilla L.)
(Debussche & Isenmann, 1990). Blackcaps also shifted from
native to introduced fruit from early spring to summer, as native
fruit became scarcer. However, European robins (Erithacus
rubecula L.), which are less dependent on fruit, did not
(Debussche & Isenmann, 1990). These findings indicate that the
effects of phenology on the adoption of fleshy-fruited invasive
plants may vary with both habitat (availability and phenology of
native fruits) and the characteristics of dispersers.

FRUGIVORE TRAITS

Frugivore traits that contribute to plant invasions are those that
determine the capacity of birds to disperse seeds and the seed
shadows they generate. These include fruit handling techniques,
gut passage rates and effects, movements and dietary composi-
tion. Some of these traits also vary when the same bird species
feeds on different fruits.

The methods that birds use to handle fruits have substantial
implications for seed dispersal and plant invasions. Frugivores
can be categorized as seed gulpers, seed discarders (after con-
suming pulp) or seed predators. The fruit-handling method used
by a particular bird species and its efficiency can vary with fruit
and seed size (Avery et al., 1993; Rey et al., 1997). Seed gulpers
swallow whole fruits, or fruit parts containing seeds, and defecate
or regurgitate viable seeds after holding the seeds in their gut for
a period. Seed discarders take part or all of the fruits’ attractant
(pulp, aril or elaiosome) without ingesting the seed(s). Seeds are
either separated during mandibulation and dropped beneath the
parent plant or elsewhere, or are left attached to the parent plant
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(Jordano, 1995). Dropped seeds are subsequently available for
secondary dispersal (Norconk etal., 1998). Seed predators
lethally damage the seed during foraging, either during mandib-
ulation (e.g. many parrots) or during gut passage (e.g. some
pigeons, Columba spp., and other genera, which have a strong
muscular gizzard). Some seeds handled by these species, how-
ever, may escape damage (Norconk et al., 1998) and be dispersed.

Both seed treatment within the gut and the time taken for gut
passage affect dispersal distance and effectiveness (Murphy et al.,
1993). Gut passage time can be affected by fruit traits (such as
secondary compounds, nutrient content and seed size, geometry
and load), bird diets and digestive strategies (Wahaj et al., 1998;
Levey & Martinez del Rio, 2001). Greater gut passage times
increase both the potential for long distance dispersal (Levey &
Sargent, 1987) and seed scarification by gut acids (Traveset et al.,
2001). Among invasive plants, gut passage increases germination
rates in broad-leaved pepper (Schinus terebinthifolius Raddi)
(Panetta & McKee, 1997) and lantana (Lantana camara L.)
(Mandon-Dalger et al., 2004) compared to whole fruits, but has
little effect in Ochna serrulata (Hochst.) Walp. (C. Gosper et al.,
unpublished data).

Seeds voided by birds may be deposited in clumps of various
aggregations (with conspecifics or different species) or singly,
depending on bird diets, digestive strategies and fruit traits. This
may affect subsequent seedling recruitment. For example, seeds
of the invasive pond apple (Annona glabra L.) had greater prob-
abilities of germination when deposited singly than in clumps by
the southern cassowary (Casuarius casuarius L.) (D. Westcott
et al., unpublished data).

The movements of birds after feeding on fruits (if they trans-
port seeds and deposit them undamaged) have important impli-
cations for invasive plant spread. Plants may facilitate directed
dispersal (i.e. dispersal to microsites that favour seedling recruit-
ment) by attracting animal vectors with particular behaviours
and habitat preferences, which may lead to a predictable pattern
of seed spread (Wheelwright & Orians, 1982, e.g. Wenny, 2000).
However, other studies have shown that the distribution of seed
by dispersers has not always supported maximal plant recruit-
ment (Rey & Alcdntara, 2000; Wenny, 2000). Birds that linger in
a plant after feeding could be less effective dispersers than species
that spend shorter periods at the fruiting plant (Pratt & Stiles,
1983). In south-east Queensland, the amount of time spent in
a fruiting invasive plant varied, with smaller seed dispersers
spending less time than larger seed dispersers or seed predators/
discarders (Stansbury & Vivian-Smith, 2003).

Dietary composition can be used to identify functionally sim-
ilar frugivores. This could include the proportion of fruit in their
diet and their fruit preferences (e.g. carbohydrate- or lipid-rich
fruits; Levey & Martinez del Rio, 2001). Such information could
be used to predict groups of potential or likely dispersers and
associated dispersal patterns of invasive species.

LANDSCAPE EFFECTS ON SEED DISPERSAL

Landscape processes, through their effects on frugivore community
composition and behaviour, are likely to substantially influence
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seed deposition patterns of invasive plants. Dispersal processes
can also operate over variable scales (Kollman, 2000; Burns,
2004). Most models of invasive plant spread, however, assume
a homogeneous environment and do not take into consideration
how environmental variation may affect dispersal patterns across
the landscape (Higgins & Richardson, 1996; With, 2002).

Fruit neighbourhood may affect dispersal of invasive plant
species; it can refer to either the distance between fruits within
a plant, or the distance between fruiting plants within a local
area. Sargent’s (1990) work suggests that for invasive plants
with abundant dispersers, fruit removal rates are likely to pro-
gressively increase with increasing infestation size. Furthermore,
habitats heavily invaded by fleshy-fruited plants are also likely to
receive more seeds than less infested habitats. Seed dispersal and
invasive plant spread are thus likely to increase as the patches
become larger or when the diversity of fleshy-fruited invasive
plants increases. Gosper (2004b) found greater rates of removal
of invasive bitou bush (Chrysanthemoides monilifera (L.)
Norlindh) fruit from extensive stands than from areas where it
had been largely removed, although the cause of this difference
(e.g. changes in fruit density, vegetation structure, etc.) was not
identified. These two studies suggest that there could be a critical
abundance level of invasive plants (if fleshy fruits in the system
are limiting), above which there is an increase in frugivorous bird
activity, seed dispersal, and ultimately, further invasion. In con-
trast, Greenberg et al. (2001) did not find an increase in fruit
removal with greater neighbourhood fruit density in the invasive
Oriental bittersweet ( Celastrus orbiculatus Thunb.).

Habitat loss and fragmentation can alter the abundance and
composition of the frugivorous bird community (Restrepo et al.,
1999; Moran et al., 2004) and the rate of consumption of fleshy
fruits (Galetti et al., 2003). Impacts on seed dispersal through
changes in frugivore populations are unlikely to be uniform
across fruit traits (Silva & Tabarelli, 2000; Galetti et al., 2003).
Dispersal of early successional species can also be promoted
in fragmented landscapes (McClanahan, 1986). These interacting
effects of landscape processes and fruit traits may be relevant in
plant invasions, but they are not well understood.

In some cases, habitat fragmentation may create movement
barriers, helping to contain invasive plants. More extensive
spread of the fleshy-fruited shrub Amur honeysuckle (Lonicera
maackii (Rupr.) Herder) in Ohio was associated with higher for-
est cover and connectivity (Hutchinson & Vankat, 1998). In
other cases, habitat fragmentation may have the opposite effect,
resulting in an increase in invasion rates. Rapid adoption of in-
vasive plant fruits by some birds and increased invasive plant
spread across the landscape has been attributed to habitat loss
and an associated reduction in native fleshy fruit availability
(Richardson et al., 2000b). Habitat fragments potentially act as
stepping-stones for frugivorous birds as they forage across a
landscape (Date et al., 1991; With, 2002), and hence may become
foci of invasive plant seed dispersal (the nascent foci concept of
Moody & Mack, 1988). Disturbed habitats such as forest gaps
and edges have more rapid removal of fruits (Galetti et al., 2003),
are favoured feeding sites for many frugivorous birds (Malmborg
& Willson, 1988; Brothers & Spingarn, 1992) and are therefore
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likely to receive proportionately larger amounts of invasive plant
seed (With, 2002). Over time, the proliferation of invasive plants
in habitat fragments would allow frugivorous birds to forage over
a greater range, increasing the potential for infilling between
these outlying fruit sources.

The “perch tree effect’ is the enhancement of seed deposition
under perch or roost structures, although seeds are not always
deposited in environments favourable for recruitment (Holl,
1998). Increased seed deposition by birds occurs beneath habitual
roosts and perches (Wenny, 2001), beneath isolated trees and in
windbreaks in pastures (Debussche & Isenmann, 1994; Harvey,
2000), and beneath perches within successional landscapes
(McDonnell & Stiles, 1983; McClanahan & Wolfe, 1987). The
presence of other microhabitat components (e.g. shrub cover
within patches; Jordano & Schupp, 2000) can also strongly influ-
ence seed deposition patterns.

Seed deposition below perches is important for the spread of
invasive species (Ferguson & Drake, 1999). Bridal creeper
(Asparagus asparagoides (L.) Druce) is often found under the
crown of isolated tuarts (Eucalyptus gomphocephala DC.) (Stans-
bury, 2001), with these isolated trees acting as stepping stones for
an important disperser, the silvereye (Zosterops lateralis Latham).
The under-canopy microhabitat aids A. asparagoides survival,
growth and fruit production (Stansbury, 1999). Similarly, in
South Africa, invasive Opuntia ficus-indica (L.) Mill. density was
substantially greater under telegraph and transmission poles,
which acted as perches for corvid and primate dispersers (Dean
& Milton, 2000).

SEED DISPERSAL PATTERNS: LINKING FRUIT,
FRUGIVORE AND LANDSCAPE
CHARACTERISTICS

Regardless of the mode of seed dispersal, seeds of terrestrial
plants usually fall in a continuous leptokurtic distribution with
the mode under or near the parent plant and with a steady
decline with distance (Howe & Smallwood, 1982; Howe, 1989).
Rare, long-distance dispersal events may be particularly significant
for the spread of invasive plants (Myers et al., 2004; Trakhtenbrot
et al., 2005). However, capturing these rare events in studies of
dispersal patterns is inherently difficult (Cain et al., 2000; Nathan
& Muller-Landau, 2000).

Plants with similar fruits might be used by a similar variety of
frugivores, and subsequently might have similar distributions of
dispersed seed (Pizo, 2002). The linking of fruit and frugivore
traits has the potential to allow the estimation of seed shadows
for assemblages of invasive plant species with their assemblages
of dispersers (Westcott & Dennis, 2003). When several bird spe-
cies are involved in dispersal, it is possible for seed shadows to be
concentrated close to a source plant, but also with clumps further
away deposited by different species (Debussche & Isenmann,
1994; Nathan & Muller-Landau, 2000).

For a given fruit type, it could be expected that the mean dis-
persal distance generated by small, facultative frugivores that
ingest seeds would be closer to the source than for large, faculta-
tive frugivores. Differences in the initial flight distances between

Diversity and Distributions, 11, 549-558, © 2005 Blackwell Publishing Ltd

Seed dispersal of invasive plants by birds

small and large frugivores after feeding on native (Green, 1993)
and invasive (Stansbury & Vivian-Smith, 2003) fruits have been
reported. Obligate frugivores are more likely to disperse seeds in
a pattern reflecting the distribution of fruit sources (which are
often patchy) than for birds that also use other foods. This should
result in a more clumped seed shadow of larger spikes (compared
to facultative frugivores) at varying distances and with a longer
tail. Seed-discarding birds are likely to generate seed shadows
with comparatively short tails, as many seeds are dropped directly
beneath the parent plant and only occasional fruit are carried
away for processing elsewhere. For all these frugivores, small
spikes in seed numbers dispersed at varying distances from the
source could result from birds spending time at favoured sites,
such as other food sources or perch trees.

Few studies have investigated the seed shadows of invasive
plants; however, such investigations could provide useful man-
agement insights. For example, Setter et al. (2002) combined gut
passage rates of Annona glabra seeds through southern cas-
sowaries with bird movement data. They estimated that these
birds might regularly disperse seeds up to 350 m from source
plants, and occasionally 1200 m. This has important manage-
ment implications, as it showed birds could disperse A. glabra,
which is also dispersed by water, between watersheds. In order to
predict the effects of landscape patterns and processes on the
spread of bird-dispersed invasive plants, we need to better under-
stand the foraging habits of different groups of frugivorous birds
in differently patterned landscapes (With, 2002; Westcott &
Dennis, 2003). This would require quantifying the seed shadows
generated by various invasive plant—disperser relationships
within tracts of native habitat as well as within fragmented land-
scapes (Westcott & Dennis, 2003).

FUTURE RESEARCH DIRECTIONS AND
MANAGEMENT APPLICATIONS

Seed dispersal by vertebrates and plant invasions deserve sub-
stantially more research (Richardson et al., 2000b). We believe a
functional approach to this issue could be particularly valuable
in directing invasive plant management activities. Our under-
standing of invasive plant and disperser relationships would
benefit from detailed analyses of fruits (chemistry, morphology
and phenology), frugivore fruit choice and handling (Pizo, 2002),
and gut passage combined with bird movements and/or seed
deposition. This would provide greater predictive capability in
relation to seed dispersal patterns and invasive plant spread that
could then be integrated into management programs. Research
in these areas is also likely to enable better prediction of the like-
lihood of adoption of fruit of new plant introductions by bird
dispersers, their invasive potential and management priority. An
assessment of an introduced plant’s opportunity for dispersal by
birds is an important component of the invasive plant screening
procedure (Pheloung et al., 1999), as plant invasiveness is corre-
lated with the number of dispersal agents (Stansbury & Vivian-
Smith, 2003).

To assist management of existing invasions at the landscape
scale, adaptive management and research on bird-dispersed
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invasive plants should focus on studies that manipulate plant
spread. An appropriate aim for these approaches is to maximize
their impact on seed dispersal — reducing it to a minimum.
Experimental tests of these concepts would examine both their
utility in invasive plant management and our conceptual under-
standing of invasive plant dispersal. They are in addition to current
control options available to land managers. We propose studies
that focus on four major themes: reducing fruit production or
fruit quality, directing seed deposition, identifying and removing
the major sources of seed spread and providing alternative
resources for frugivores.

Each of these research opportunities is based on the assump-
tion that invasive plant spread is dispersal limited. This assump-
tion is most likely to be met at the extremities of the invaded
range and for new incursions, which is where management inter-
vention is often most effective. Seed dispersal determines the
potential for invasive spread, although whether invasive spread is
realized depends on post-dispersal processes (Nathan & Muller-
Landau, 2000). For most species, the relative importance of dis-
persal and post-dispersal processes on plant demography are
unknown, although in a study within the natural range of olives
(Olea europaea L.), the importance of post-dispersal processes is
illustrated by the final spatial pattern of recruitment being different
from the frugivore-generated dispersal pattern (Rey & Alcantara,
2000). Additionally, other means of dispersal, even if rare (e.g.
human-mediated or secondary dispersal; Nathan & Muller-
Landau, 2000; Trakhtenbrot et al., 2005) will need to be considered
in delineating incursions and applying the management
approaches described below.

Any management actions that reduce fruit production or
affect fruit quality in invasive plants potentially affects seed
dispersal, provided that frugivore populations are not satiated at
the lower production level. Fewer fruits are available, which may
affect both the number of seeds dispersed and the dispersal dis-
tribution of those seeds through fruit density effects on frugivore
behaviour. Biological control agents for bird-dispersed invasive
plants have been introduced, with questionable effectiveness, as
a means of reducing fruit production (Hoffmann ez al., 1998),
fruit quality (Day et al., 2003) or for seed predation (Mays &
Kok, 1988). Sublethal herbicide application or pruning is an
option for culturally significant plants (Scanlon & The Camphor
Laurel Taskforce, 2001). Research is needed to determine: (1) how
fruit-infesting biological control agents affect fruit choice, as
birds may select either for or against infested fruits (Sallabanks &
Courtney, 1992; Garcia et al., 1999); (2) whether the establish-
ment of biological control agents changes the dispersal distribu-
tion of seeds; and (3) how fruit-infesting biological control
agents affect post-dispersal processes.

The proposition of manipulating dispersal has received sup-
port from Wenny (2001), who states: ‘Where disperser behaviour
can be predicted, dispersal can be manipulated .... Wenny (2001)
also suggests that directed dispersal may become more common
in highly disturbed landscapes and would most benefit plants
with a generalized dispersal system. Land managers could use
this information to structure weed surveys for targeting satellite
outbreaks and eradication, or manipulate landscape structure to
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capture seeds. We speculate that it may be possible to use strate-
gically placed perch structures as invasive plant seed sinks in
habitats that are unsuitable for seedling recruitment or where
recruitment can be managed. For smaller frugivores, provision of
dense vegetation may be more appropriate, as this may encour-
age them to remain in an area while they void any ingested seeds.
More research is needed on the structure of such ‘seed sinks’, at
both the patch and the landscape scale, as factors such as patch
shape, size, density, composition and landscape connectivity
could affect the accumulation of bird-dispersed seeds (Harvey,
2000). Sites for these features might include the boundary of
sources of dispersed seeds, such as existing infestations or urban
areas. This strategy might reduce the amount of seed penetrating
further into a remnant habitat or to other favourable recruitment
sites. Additionally, after killing woody invasive plants, is it more
beneficial to leave dead plants in situ to provide perches, poten-
tially enhancing recruitment of native plant species? Such an
approach would be useful only if there are native fruits available
(Robinson & Handel, 2000) and would be constrained by the
perches also promoting the deposition of invasive plant seeds
(Ferguson & Drake, 1999).

Moody and Mack (1988) demonstrated theoretically the
importance of controlling isolated populations of invasive plants
for reducing their rate of spread. This approach could also effec-
tively be applied to creating dispersal ‘barrier zones’ (Sharov &
Liebhold, 1998) around important habitats by removing those
plants within the maximum dispersal distance of the bird(s). The
use or enhancement of natural or anthropogenic barriers to bird
movement in the landscape may provide opportunities to limit
invasive plant spread (Hutchinson & Vankat, 1998). In a model
developed as a decision-making tool, Higgins et al. (2000)
demonstrate that invasive plant management at sites with low
densities of juvenile plants was more cost-effective than other
scenarios based on plant density and age. Shea et al. (2002), how-
ever, suggest that for some bird-dispersed invasive plants, it may
be the core populations that contribute most to spread, particu-
larly when they attract greater concentrations of dispersers. More
rapid removal of fruits can occur in high than low density stands
(Gosper, 2004b). Clearly, further work is required to test whether
it is best to remove satellite or core populations of bird-dispersed
invasive plants and how this might vary with different invasive
plant—disperser relationships (Shea et al., 2002). Additionally,
fruits may be removed more rapidly in some habitats than others
(C. Gosper et al., unpublished data), reflecting differences in
frugivore communities. Removing invasive plants from those
habitats with the greatest dispersal effectiveness is another strategy
for prioritizing management efforts.

Knowledge of the frugivore—invasive plant relationship can
also be used to recommend replacement native plants that pro-
vide frugivores with appropriate fruit resources. This has been
suggested as a management strategy for the invasive tree, Russian
olive (Elaeagnus angustifolia L.), in the south-western USA (Brock,
1998). Invasive plant removal can affect frugivore abundance
(Gosper, 2004b). From both an ecological and a social perspective,
a prudent strategy before broad-scale control programs might be
to identify and make efforts to provide suitable alternative food
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sources for frugivores, as the importance of invasive plant fruit to
fauna can be a significant public issue and galvanize opposition
to invasive plant control. The rate that frugivores adopt these
new resources could then be measured to assess the success of
this management approach.
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Abstract Native generalist herbivores might limit
plant invasion by consuming invading plants or enhance
plant invasion by selectively avoiding them. The role of
herbivores in plant invasion has been investigated in
relation to plant native/introduced status, however, a
knowledge gap exists about whether food selection
occurs according to native/introduced status or to
species. We tested preference of the native herbivore
white-tailed deer (Odocoileus virginianus) for wide-
spread and frequently occurring invasive introduced and
native plants in the northeastern United States. Multiple-
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choice deer preference trials were conducted for the
species and relative preference was determined using
biomass consumption and feeding behavior. While
more native than introduced plant biomass was con-
sumed overall, deer food selection varied strongly by
plant species. Results show consistent deer avoidance of
several invasive introduced plants (Alliaria petiolata,
Berberis thunbergii, and Microstegium vimineum) and a
native plant (Dennstaedtia punctilobula). Other inva-
sive introduced plants (Celastrus orbiculatus, Ligus-
trumvulgare, and Lonicera morrowii) and a native plant
(Acer rubrum) were highly preferred. These results
provide evidence that herbivore impacts on plant
invaders depend on plant species palatability. Conse-
quently, herbivore selectivity likely plays an important
role in the invasion process. To the extent that herbivory
impacts population demographics, these results suggest
that native generalist herbivores promote enemy release
of some plant invaders by avoiding them and contribute
to biotic resistance of others by consuming them.

Keywords Plant invasion - Herbivore—plant

interactions - Palatability - Biotic resistance - Enemy
release

Introduction
Biotic constraints such as herbivore food preference

influence the internal dynamics of plant community
assembly and invasion (Drake 1990; Booth and
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Swanton 2002). Previously, native generalist herbi-
vores have been found to reduce plant invasion via
preferential consumption of introduced plants instead
of native plants (Parker et al. 2006; Morrison and Hay
2011), as suggested by the prominent biotic resistance
hypothesis (BRH) (Elton 1958; Levine et al. 2004). A
meta-analysis of 63 herbivore exclusion experiments
including over 100 introduced plant species and both
vertebrate and invertebrate herbivores indicates that
native herbivores preferentially consume introduced
compared to native plants (Parker et al. 2006).
Herbivore-mediated biotic resistance could limit the
invasion of relatively palatable introduced plants. The
meta-analysis conducted by Parker et al. (2006) as
well as more recent work (Morrison and Hay 2011) is
consistent with the BRH. Conversely, other introduced
plants increase in the face of abundant native herbi-
vores (Knight et al. 2009; Eschtruth and Battles 2009a)
and suffer less insect herbivory than native plants
(Cappuccino and Carpenter 2005; Agrawal et al.
2005), which lend support to the enemy release
hypothesis (ERH) (Mitchell and Power 2003; Carpen-
ter and Cappuccino 2005; Agrawal et al. 2005), sensu
Keane and Crawley (2002). Introduced plants that
exhibit herbivore resistance or tolerance could become
invasive via a “natural enemy escape opportunity”
(Johnstone 1986; Shea and Chesson 2002). The fact
that empirical support has been found for both the
BRH and the ERH suggests that enemy preference
varies by species and not by native/introduced status.
Generalist herbivores are known to interact with plants
on a species-by-species basis (Augustine and
McNaughton 1998). Additionally, plants which are
considered relatively more invasive have been shown
to exhibit less herbivory (Cappuccino and Carpenter
2005). Thus in this work, we test herbivore preference
for a set of commonly occurring plants in the eastern
US and investigate whether preference varies by
native/introduced status or by species.

In the deciduous forests of eastern North America,
invasive introduced plants are increasing in number
and spatial extent (Vitousek et al. 1997; Pimentel et al.
2005; Rauschert et al. 2009). Concurrently, popula-
tions of the native generalist white-tailed deer (Odo-
coileus virginianus Zimm.) have increased up to
15-fold since the early 1900s (McCabe and McCabe
1997; Rooney 2001), leading ecologists to question
their role in facilitating plant invasion (Vavra et al.
2007). Literature on the subject is equivocal, with
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some studies showing that deer increase the abun-
dance of invasive introduced plants (Eschtruth and
Battles 2009b; Knight et al. 2009; Kalisz et al. 2014)
and others showing the opposite (Rossell et al. 2007),
variable (Cadenasso et al. 2002; Knapp et al. 2008;
Averill 2014), or no (Bowers 1993) effect of deer.
Deer are expected to selectively browse at the
individual plant and species levels (Augustine and
McNaughton 1998), but deer selectivity across
broader groups of native versus invasive introduced
plants has not previously been tested. Deer choose
among foods based on anti-herbivore defenses and
nutritional quality (Augustine and McNaughton 1998;
Alm et al. 2002; Coté et al. 2004). Furthermore,
growing season is known to affect deer preference due
to differences in plant availability and quality as well
as varying deer nutritional requirements throughout
the year (Crawford 1982; Dumont et al. 2005; Estevez
et al. 2010). Selectivity can reduce the abundance of
the most palatable plant species and indirectly increase
the abundance of less preferred or unpalatable species
(Leopold et al. 1947; Horsley et al. 2003; Coté et al.
2004; Wiegmann and Waller 2006). Selective over-
browsing has the potential to increase forest suscep-
tibility to plant invasion (Vavra et al. 2007).

Herbivore preference research often relies on
using congeneric or confamilial pairs of plants from
native and introduced ranges because plant relatives
are expected to have similar defenses and herbivore
enemies (Berenbaum 1981; Harborne 1993). Fur-
thermore, Darwin proposed that introduced plants
are more likely to invade if they lack taxonomic
relatives in the new range in his naturalization
hypothesis (Darwin 1859). However, controlling for
taxonomic relatedness might not be wholly reliable.
Herbivores have been shown either to prefer phy-
logenetically similar plants, as in groups of tropical
(Dawson et al. 2009) and temperate (Hill and
Kotanen 2009) plants, or to avoid them, as in
successful biological control efforts (Hokkanen and
Pimentel 1989) and in data from the Parker et al.
(2006) meta-analysis (Ricciardi and Ward 2006).
Consequently, a different approach was used here.
Regardless of taxonomic relatedness, only wide-
spread and frequently occurring native and invasive
introduced plants were chosen for deer preference
testing. Additionally, all species used in the trials
co-occurred and largely dominated the site where
plant material was collected.
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Herbivore feeding preference tests were used to
determine deer preferences among a suite of native
and invasive introduced plants to increase understand-
ing of the role of large mammal herbivory in plant
invasion. By testing herbivore preference according to
native/introduced status and species, the aim was to
(1) elucidate why support has been found for both the
BRH and the ERH and (2) explain contradictory
findings on the effects of deer on plant invasion based
on field experiments. Preference tests have been used
previously to demonstrate increased palatability in
earlier successional plants (Cates and Orians 1975)
and to show that palatability can explain relative plant
species abundance at the community level (Landa and
Rabinowitz 1983). However, these methods have not
been used to explore whether deer preferences vary by
species or native and invasive introduced plant groups.
In this work, deer preferences were hypothesized to
vary by species instead of by native/invasive intro-
duced status.

Methods

Deer preference experiments were conducted at The
Pennsylvania State University Deer Research Center
in State College, Pennsylvania. The Center has a
captive deer population of 75-100 white-tailed deer
and provided an ideal venue for testing deer diet
preference in a controlled setting, a 0.4 ha pen seeded
with a mix of clovers and grasses (Appendix).
Preference was assessed with feeding trials in late
summer (Aug-2011), early autumn (Sept- and Oct-
2011), and in spring (May-2012) to account for
variation in deer appetite and palatability of the
vegetation during the growing season. Feeding trials
consisted of a multiple choice (cafeteria-style) prefer-
ence test in which deer were offered a suite of 15 plant
species (Table 1) simultaneously and which was
replicated eight times in spring and summer and seven
times in autumn. A trial lasted 20 h, during which
plant material was offered to the deer beginning at 3
p.m. and uneaten plant material was collected at 11
a.m. the following day.

The following criteria guided the selection of plant
species included in the study. Commonly occurring
native and introduced plant species, spanning a range
of expected preferences and growth habits, were
selected (Table 1). An analysis of the plant species

occurring in paired plots where deer were present and
absent (fenced exclosures) at more than 20 sites in the
Eastern US guided species selection (Averill 2014).
Species were also included based on reports in the
literature (Table 1), expert opinion, and availability of
plant material at the nearby research center. All
introduced species are considered moderately or
highly invasive in the Eastern US (USDA Forest
Service 1998).

Eight mature (>2 years), calm-tempered does
without fawns were selected for the experiments.
Because preliminary testing revealed deer feeding
behavior was altered when individual animals were
isolated in a pen, deer were randomly paired for each
trial. Each deer was used in two trials per season, pairs
were not repeated within each season, and sibling and
mother-daughter pairings were avoided. Conse-
quently, while each deer pair was unique within a
season, trials were not fully independent. Biomass
consumed could not be ascribed to individual deer.
Deer were offered their regular diet of commercial
deer pellets (Record Rack Breeder, Cargill, Min-
neapolis, Minnesota 55440) and dry hay prior to and
during preference trials. All plant species were
presented to deer during a priming phase at least once
within the 3 days before experimental trials to allow
animals to become familiar with the plants and
experimental setup. Deer were moved into the feeding
trial pen after feeding stations were in place.

Within 6 hours prior to each trial, representative
samples of each species were collected from forest
edge and understory habitats at the Russell E. Larson
Agricultural Research Center at Rock Springs, Centre
County, Pennsylvania. Plant stems were immediately
placed in water, where they were kept throughout the
feeding trial. Sampling was restricted to the range of
deer reach (0-2 m above ground) and samples were
collected from at least four individual plants. Flowers,
seeds, or fruits were included if present and ~ 50-cm
length stems were sampled from the outer edge of
individuals with canopies. The volume of plant
material was kept as consistent as possible among
species and across trials and seasons. However, due to
different plant habits represented in the trials, e.g.,
grasses and woody species, variation across species
occurred in the weights of leafy fresh matter offered
[mean + standard error (SE) =87 £ 3 g; med-
ian = 78 g; range = 14-368 g]. Plant material for
each of the 15 plant species was bundled and placed in
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Table 1 Invasive introduced and native plant species used in cafeteria-style white-tailed deer feeding preference trials

Species® Family Habit" Known plant Palatable to  Woody References Predicted
defense/s* browse plant relative
animals® resprout palatability
ability®

Invasive introduced

Alliaria Brassicaceae Forb Chemical: Low® NASC Cipollini (2002), u
petiolata (M. glucosinolates, Eschtruth and
Bieb) Cavara trypsin Battles (2009b),

& Grande inhibitor, and Knight et al.
peroxidaseb (2009)

Berberis Berberidaceae Shrub Chemical: Low Yes Eschtruth and u

thunbergii DC toxicity®; Battles (2009b),
physical: Lind and Parker
spines (2010)

Celastrus Celastraceae Vine None Low No Rossell et al. p
orbiculatus (2007)

Thunb.

Elaeagnus Elaeagnaceae Shrub None Medium Yes Williams and Ward p
umbellata (2006), Knapp
Thunb. et al. (2008)

Ligustrum Oleaceae Shrub None Low Yes Hunter and Mattice u
vulgare L. (2002), Perdomo

et al. (2004)

Lonicera Caprifoliaceae Shrub None Low Yes Hunter and Mattice p
morrowii A. (L. maackii) (L. maackii) (L. (2002)

Gray maackii)

Microstegium Poaceae Grass None” Low" NA Rauschert et al. u
vimineum (2009), Averill
(Trin.) A. (2014)

Camus

Rosa multiflora  Rosaceae Shrub Physical: Medium"® Yes® Hunter and Mattice p
Thunb. prickles” (2002),

Cadenasso et al.
(2002), Averill
(2014)

Native

Acer rubrum L. Aceraceae Tree Chemical: slight Medium Yes Crawford (1982), pu

toxicity Abrams (1998),

Horsley et al.
(2003), Averill
(2014)

Dennstaedtia Dennstaedtiaceae  Fern Chemical: Low® NA° Bohm and Tryon u
punctilobula coumarin® (1967), de la
(Michx.) T. Cretaz and Kelty
Moore (1999)

Lindera Lauraceae Shrub None Medium Yes (Averill 2014) P
benzoin (L.)

Blume

Parthenocissus ~ Vitaceae Vine None Medium Yes Perdomo et al. p
quinquefolia (2004), Averill
(L.) Planch. (2014
Quercus rubra  Fagaceae Tree Chemical: Medium Yes Campbell and P
L. tannins® Laseter (2006),

Averill (2014)
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Table 1 continued
Species® Family Habit* Known plant Palatable to  Woody References Predicted
defense/s* browse plant relative
animals® resprout palatability
ability”
Rhus typhina L.  Anacardiaceae Shrub None Low Yes Perdomo et al. p
(R. glabra) (R. glabra)  (R. (2004)
glabra)
Rubus Rosaceae Subshrub  Physical: High Yes Horsley and p
allegheniensis prickles” Marquis (1983),
Porter Crimmins et al.

(2010)

Plant family, habit, characteristics related to herbivory, and predicted palatability (p palatable, u unpalatable, pu palatable/

unpalatable) based on references listed

? Taxonomy and plant characteristics for most species are according to the USDA Plants Database (USDA, NRCS 2012) unless
noted. For L. morrowii and R. typhina, data were only available for the closely related congener listed. NA indicates information was

not available
b See listed reference/s

¢ NA not applicable for herbaceous plants

a 13-L, 30-cm diameter bucket filled with water. Each
bucket was covered with a lid with a 3-cm hole in the
center and two layers of mesh wire on the underside to
secure stems in an upright position. The 15 buckets
were arranged ~ 50 cm apart from one another over
an area spanning ~4 m by ~4 m.

Fresh, wet weights were determined for the plant
samples immediately before and following each
feeding trial. After trials, woody plant material was
separated, weighed, and then excluded from analysis.
Species-specific water loss was determined using a set
of reference plant samples that were collected,
weighed, and treated the same as preference test plant
material except in the absence of deer (Manly 1993).
Biomass intake by deer (i.e., consumption) was
determined for each species by calculating the
percentage of leafy (non-woody) biomass consumed
during trials after accounting for species-specific
water loss. Vanderploeg and Scavia’s electivity index
(E*) (Vanderploeg and Scavia 1979) was also used to
measure deer preference. The index provides an
estimate of a species’ perceived value by deer and is
a function of the species’ change in abundance as well
as the change in abundance of the other species offered
(Manly et al. 1993) and is calculated as follows:

. 1 1
Ef =Wi—— [ Wi+-
n n

n
i T
W, =— g —
l Pi/ T Di

where W; is the selectivity coefficient, n is the number
of species in the trial, r; is the proportion of species
i consumed of all biomass consumed, and p; is the
proportion of species i in the total biomass offered.
The E* varies between “—1” (never used) to “+1”
(exclusively used), so a negative value indicates
avoidance and a positive value indicates preference.
A value of zero indicates random feeding, i.e., intake
of that species was in the same proportion as the
amount of that species offered relative to other
species. We used the non-parametric Kruskal-Wallis
test (Kruskal and Wallis 1952) to determine the rank
order of preference for species within each season
(Lechowicz 1982).

Each trial was recorded using a motion-sensor trail
camera (Trophy Cam, Bushnell Corporation, Over-
land Park, Kansas 66214), which records color video
during the day and infrared video during the night. The
number of deer sniffing and biting events were
quantified using JWatcher (Blumstein Animal Behav-
ior Lab, University of California, Los Angeles and The
Animal Behaviour Lab, Macquarie University, Syd-
ney) (Blumstein and Daniel 2007). A sniff occurred
when a deer smelled a plant, while a bite entailed
consumption of the plant. Each sniff or bite was
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considered one initiation of the browsing behavior,
thus event duration varied. When a deer pulled its head
away from the plant, the event ended; if the deer began
sniffing or biting the same plant again, it was recorded
as a new event. The bite to sniff ratio, i.e., bites per
sniff, was calculated by dividing the number of bites
by the number of sniffs for each species within a trial.

Linear mixed effect analysis of variance (ANOV A)
was used to analyze percentage biomass intake and
behavior events. The fixed effects were native/inva-
sive introduced status, species nested within native/
invasive introduced status (species [native/invasive
introduced]), season, and their interactions and the
random effect was deer pair (i.e., trial). An arc-sine
square-root transformation of percentage biomass
consumed and square-root transformations of behav-
ior events were necessary to satisfy statistical assump-
tions of normality and homogeneity of residuals.
Because Microstegium vimineum was too small to
include in the spring trials, we performed two sets of
analyses, either including data from all seasons but
excluding M. vimineum or including data from sum-
mer and autumn but excluding spring data. Linear
regression was used to test for correlations between
sniffing and biting events and between behavior events
and biomass consumption or electivity index. JMP
10.0 (SAS 2012) was used for statistical analyses. Data
means are presented £ standard error (SE).

Results
Biomass consumption by deer

Overall, deer consumed the most biomass in the spring
90£6g 73+3 %), less in autumn (54 £ 4 g;
60 =+ 3 %), and least in the summer (36 &+ 3 g;
50 £ 3 %) (Fig. 1a). Across seasons and plant
species, deer consumed more native (67 + 4 g;
66 + 2 %) than invasive introduced plant biomass
(53 £ 4 g;56 & 3 %) (means calculated on a species-
basis) (Fig. 1b). However, an interaction between
plant species and season was detected (P < 0.0001)
(Table 2). Deer preference patterns varied strongly by
plant species identity. Deer consistently avoided
consumption of three invasive introduced plants
Alliaria petiolata, Berberis thunbergii, and M. vimi-
neum across seasons. In contrast, deer consumption of
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three other invasive introduced species, the vine
Celastrus orbiculatus and shrubs Ligustrum vulgare
and Lonicera morrowii, was consistently high across
seasons (Fig. 1b; Table 1). Deer consumption of the
native tree Acer rubrum was also high across seasons.
Consumption of other species varied by season, e.g.,
consumption of invasive introduced plants Elaeagnus
umbellata and Rosa multiflora and native plants
Lindera benzoin and Rhus typhina was lower in
summer and consumption of native plants Dennstaed-
tia punctilobula and Rubus allegheniensis was higher
in spring (Fig. 1b). Because it was only beginning to
germinate, M. vimineum was not included in the spring
trials, however this species had the lowest mean
biomass consumption compared to other species
across summer and autumn trials (Fig. 1b). Analyses
using summer and autumn data showed very low deer
preference for M. vimineum (Table 2).

Electivity and preference of deer

Overall, deer showed stronger avoidance of invasive
introduced species (—0.17 & 0.03 electivity index,
E*) than of native species (—0.04 £ 0.03 E*). Deer
especially preferred native species in the spring
(Fig. 2a). However, the most pronounced preference
differences were seen at the species level. Deer
avoided invasive plants with known defenses, includ-
ing A. petiolata and B. thunbergii (Tables 1, 3).
According to the E*, deer preferred the invasive vine
C. orbiculatus and shrubs L. vulgare and L. morrowii
(Fig. 2b; Table 3). Deer showed high preference for A.
rubrum and for the native vine Parthenocissus quin-
quefolia. Among natives, lowest deer preference was
shown for the chemically-defended fern D. punctilob-
ula and the physically-defended subshrub R. alleghe-
niensis (Fig. 2b; Tables 1, 3). In the spring, deer
preferred the native tree Quercus rubra, shrub R.
typhina, and subshrub R. allegheniensis significantly
more than in summer or autumn. The native shrub L.
benzoin was least preferred in the summer (Fig. 2b;
Table 3).

Deer behavior and biomass consumption
The number of biting events varied by the interaction

between species and season. However, sniffing events
only varied among species (Table 2). Biting events
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Fig. 1 Leaf biomass consumed (£SE) by adult white-tailed
deer (Odocoileus virginianus Zimm.) for native and invasive
introduced plant species for three seasons in multiple-choice

were positively correlated with sniffing events
among invasive introduced plants (bites = 2.10 +
0.950%*sniffs; r* = 0.40) and native plants (bites =
2.0 4+ 0.79%sniffs; r* = 0.44). Overall, the selective
patterns of deer biomass consumption and electivity of
introduced plants were positively correlated with deer
feeding behavior. For native species however, rela-
tionships between biomass consumption or electivity
and behavior were mainly positive, but not significant.
The number of biting events was a better predictor of
biomass consumed and electivity (Appendix) than the
number of sniffing events. However, the number of
bites per sniff was the best overall behavioral predictor

Native

preference trials a pooled across species (n = 49-56) and b by
species (n = 7-8). *M. vimineum was unavailable in spring

of biomass consumption (Fig. 3a) and electivity
(Fig. 3b) and gave a clear picture of which species
were preferred and avoided (Fig. 4). Simply put, if the
introduced plant material was palatable to the deer,
more biomass was consumed per investigative sniff.

Discussion
Overall, deer preferences varied widely by species,
supporting the hypothesis tested in this work, which

was that deer preferences would vary by species
instead of by native/invasive introduced status.
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Table 2 Mixed model ANOVA results for effects of plant species, their native/invasive introduced status (N/I status), and season on
several measures of deer preference with (w/) and without (w/0) Microstegium vimineum (M.v), which was not available in the spring

Fixed effects % biomass % biomass consumption Sniffing Sniffing Biting Biting
consumption (W/IM.v.) (wlo M.v.) (W/M.v.) (w/o M.v.) (W/M.v.)
(wlo M.v.)

N/I status F =535 F =495 F=1ly357 F=29179 F=099,5; F=0.197
P =0.02 P =0.03 P=03 P =0.09 P=03 P=07

Species[N/I status] F = 4015558 F = 3013180 F="1701057 F=5T131790 F=3%2257 F=2713179
P < 0.0001 P < 0.0001 P < 0.0001 P <0.0001 P <0.0001 P < 0.0001

Season F =44,, F=1513 F =2.8,20 F=2313 F =44,, F=13913
P = 0.03 P=02 P = 0.08 P =0.1 P =0.02 P = 0.07

N/I status by season F = 6.3; 553 F =0.49; 150 F=0.605557 F=18,179 F=237:257 F=0.151,7
P = 0.02 P=05 P=05 P=02 P =0.03 P =07

Species[N/I status] F = 35,4058 F =2113180 F=130425 F=1513179 F=19%u4257 F= 1113179

by season P < 0.0001 P =0.01 P=02 P=013  P=0007 P=03

Model F and P values are shown®. Deer pair (i.e., trial) was the random effect

# F values are shown with subscript numerator and denominator degrees of freedom. P values are in bold print if significant at the

alpha level o < 0.05

Regardless of native/invasive introduced status, deer
appeared to limit their intake of plant species with
known defenses in favor of those that have fewer
defenses (Table 1), pointing to the importance of plant
species in plant-herbivore interactions. While native
herbivores have been found to generally prefer and
reduce the abundance of exotic plants (Parker et al.
2006), based on the results reported here we posit that
deer are an example of a native herbivore that prefer
natives, but that overall makes food choices at the
species level. In the context of herbivory, the distinc-
tion among native and invasive introduced species
may be of little importance since plant traits that
determine palatability are not consistent with plant
traits that determine invasiveness. Indeed, chemical
extracts from invasive introduced plants have been
found to be no different overall in deterring a
generalist caterpillar herbivore than biochemistry
from native plants; plant deterrence varied widely by
species (Lind and Parker 2010, but see Cappuccino
and Arnason 2006). That deer strongly avoided several
invasive introduced species and consumed more
native than invasive introduced plant biomass lends
supports to the ERH of plant invasion (Keane and
Crawley 2002). However, data presented here also
lend some support to the BRH, since several other
invasive plants were largely consumed by deer; in
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natural settings this preferential consumption might
limit the establishment or spread of these species
(Elton 1958; Parker et al. 2006). Trees and vines were
particularly preferred plant habits, perhaps because
they can grow out of the reach of deer, i.e., above the
browse line (Reimoser et al. 1999). The trees and vines
tested do not appear to have defense traits against deer
(Table 1).

The strong deer avoidance of A. petiolata, B.
thunbergii, and M. vimineum observed in this study is
positively correlated with the invasive success of these
plants in northeastern forest understories of North
America, where deer are often numerous. A. petiolata
achieves greater abundance in the presence of deer
(Knight et al. 2009; Averill 2014; Kalisz et al. 2014)
and rarely shows growth- or fitness-reducing effects
related to herbivory (Rosenthal and Kotanen 1994;
Strauss and Agrawal 1999). Reduced herbivory has
been linked to the invasive success of introduced
plants (Cappuccino and Carpenter 2005; Carpenter
and Cappuccino 2005) and is associated with the
occurrence of anti-herbivore traits, such as novel
chemistry or morphological adaptations (Campbell
and Reece 2002), characteristic of the least-preferred
plants (e.g., A. petiolata and B. thunbergii) in exper-
iments presented here (Table 1). Plant physical pro-
tection in the form of spines, thorns, and prickles
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Fig. 2 Relative preferences (=SE) of adult deer for native and
invasive introduced plant species for three seasons in multiple-
choice preference trials a pooled across species (n = 49-56)
and b by species (n = 7-8). The electivity index ranges from

(Campbell and Reece 2002), structural compounds
(e.g., lignin), and secondary compounds (e.g., tannins)
are well known to limit herbivory (Augustine and
McNaughton 1998; Alm et al. 2002). In addition to
possessing defenses, plant species can avoid being
consumed by growing where (Comisky et al. 2005) or
when deer pressure is low. In this research, M.
vimineum had not yet emerged in the spring, the
season when deer consumed the most biomass,
suggesting a partial temporal avoidance pattern. In
the field, M. vimineum has been shown to increase
where deer are numerous (Baiser et al. 2008; Eschtruth

Native

“—1” (strong avoidance) to “+1” (high preference) and a value
of zero indicates random feeding. *M. vimineum was unavail-
able in spring

and Battles 2009b). Release from herbivores, regard-
less of the mechanism, improves an invader’s fitness
and increases apparent competitive ability (Huang
et al. 2012). The fact that deer are so abundant in the
region may further facilitate invader success as a result
of less competition from more palatable plant neigh-
bors (Augustine and McNaughton 1998).

Just as deer avoided certain invasive introduced
species, deer also avoided the native fern D.
punctilobula, which 1is considered an invasive
native plant in northeastern US forest understories
(de la Cretaz and Kelty 1999). Deer are known to
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Table 3 Statistically

> Species Spring Summer Autumn Mean
ranked palatability of
introduced and native Introduced
species for captlYe Qeer Alliaria petiolata 14 13 14 14
using the electivity index,
E*, based on controlled Berberis thunbergii 13 15 13 14
preference trials conducted Celastrus orbiculatus 6 2 2 3
in spring, summer, and Elaeagnus umbellata 10 5 6
autumn (1 = most .
preferred; 15 = least Ligustrum vulgare 3 3 4
preferred) Lonicera morrowii 4 4 5
Microstegium vimineum NA 14 15 15
Rosa multiflora 11 8 6 8
Native
Acer rubrum 8 1 1 3
Dennstaedtia punctilobula 12 12 12 12
Lindera benzoin 10
Parthenocissus quinquefolia 3
Quercus rubra 1
Rhus typhina 2 7 10
Rubus allegheniensis 9 11 11 10

play a key role in the success of the fern, which
increases in abundance as deer pressure increases
and as deer preferentially consume co-occurring
species, while avoiding the fern (Tilghman 1989).
Ferns often contain abundant secondary phenolic
compounds and D. punctilobula contains the her-
bivore-deterrent compound coumarin (Link 1959;
Bohm and Tryon 1967). Overall, plant unpalatabil-
ity might play a facilitative role in introduced plant
invasion and in native plant dominance.

Although anti-herbivory characteristics likely
contribute to plant invasiveness, other plant char-
acteristics and habitat conditions are known to
promote plant invasion as well, and plants often
become invasive for multiple reasons (Cappuccino
and Arnason 2006). For instance, the introduced
herb, A. petiolata, not only has secondary com-
pounds that influence interactions with herbivores,
but also releases root exudates known to reduce the
germination of other species (Prati and Bossdorf
2004). The introduced shrub, B. thunbergii, is
associated with altered soil functions, such as
increasing nitrification rates, which are thought to
increase the density and diversity of introduced
species generally (Ehrenfeld et al. 2001). Where
intense deer browsing is combined with overstory
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thinning, the native fern D. punctilobula forms
closed understory canopies, thus limiting tree
seedling establishment (de la Cretaz and Kelty
1999; Pinchot 2011). Additionally, herbivore toler-
ance via rapid re-growth or compensation for lost
biomass following herbivory can enable invasive
plant success (Hawkes and Sullivan 2001). Indeed,
almost all of the invasive introduced plants tested
in this work that were palatable to deer can
resprout following aboveground biomass loss
(Table 1). Finally, plant species that have a mutu-
alistic relationship with herbivores, such as those
possessing fleshy fruits, are more likely to become
invasive (Rejmanek 1996). In this work, all of the
most palatable invasive introduced plants, and
several of the intermediately palatable species as
well, can reproduce and disperse via a fleshy fruit.
While biomass consumption typically decreases
plant fitness, if combined with rapid regrowth and
animal-dispersed fruit, palatable species could be
invasive in a landscape with abundant frugivores
(Richardson et al. 2000; Buckley et al. 2006). The
high level of preference for fruit-bearing species
has implications for animal-mediated invasive plant
spread (Janzen 1984; Myers et al. 2004; Williams
et al. 2008).
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Fig. 4 Ratio of deer bites to sniffs during preference trials for
eight invasive introduced and seven native plant species. The
1:1 line provides a reference point for equal numbers of bites

Native
and sniffs. Plant species for which the number of bites per sniff

was above one were most preferred, while a bite to sniff ratio
below one indicated avoidance
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Animal- or plant-based changes could explain
observed electivity differences across seasons. Phys-
iological needs of deer vary across seasons (Crawford
1982; Dumont et al. 2005; Estevez et al. 2010) and
younger plant tissue is typically more palatable (Gill
1992) due to higher digestible energy and nitrogen (Oh
et al. 1970; Bryant et al. 1983) and immature defenses
(Oh et al. 1970), which might explain elevated
biomass consumption in the spring. Specifically, the
finding that native woody species including the tree Q.
rubra and shrub R. allegheniensis, which became less
palatable as the growing season progressed, could be a
result of increasing lignin and/or starch content,
compounds known to be less palatable because they
have lower nutritional value (Augustine and
McNaughton 1998; Alm et al. 2002). Seasonal differ-
ences in palatability carry important consequences for
plant invasion, especially under forecasted climate
change (Wolkovich and Cleland 2011).

Due to the limited number of species in the exper-
iments reported here, results should be interpreted with
caution. Many of the plant species currently occurring in
the eastern U.S. have likely gone through a deer browse
filter and would be expected to be less palatable to deer
or more tolerant of deer browsing. Indeed, during a
50-year period in the northcentral U.S., less palat-
able species increased in abundance, while the more
palatable species declined in abundance (Wiegmann
and Waller 2006). Including more species in preference
trials would certainly help to flesh out the pattern of
herbivory at the native/introduced invasive level. How-
ever, results presented here showing that some species
are highly preferred and others are strongly avoided
would undoubtedly persist.

Deer feeding behavior

Results reported here show that sniffing investigation
usually leads to biting and therefore consumption. Low
numbers of sniffs and bites per sniff for the unpalat-
able species demonstrate that deer learn to avoid such
plants even before sniffing, i.e., by visual cues
(Provenza 1995). Feeding behavior is learned through
complex interactions among pre- and post-ingestion
feedback cues via the senses, i.e., taste, smell, sight,
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and the viscera (Provenza 1995) and we have assessed
a few manifestations of these cues. If quantifying
biomass consumption is prohibitive (e.g., in field
settings), observations of deer sniffing and biting
behavior among plants could provide a strong indica-
tion of relative herbivore preference. Food selection is
considered an innate behavior in white-tailed deer and
is expected to be quite similar among wild and captive
individuals (Spalinger et al. 1997). However, differ-
ences might occur because the regular diet of captive
deer is limited (e.g., the deer in this work typically
consume food pellets, dried hay, and species growing
in the penned environment). While wild deer use
different plants to meet nutritional requirements and to
resolve maladies, this is more difficult for captive deer
(Spalinger et al. 1997). Thus when captive deer are
offered fresh plant biomass, some food consumption
might be attributed to satisfying requirements partic-
ular to the conditions of their captivity. For example,
even though we expected L. vulgare to be unpalatable,
perhaps the species satisfies a need that the captive deer
were lacking, causing deer to consume more of these
species in captivity than has been observed in the wild.
In particular, the palatability of A. rubrum appears to be
context-specific, being palatable at certain sites but less
palatable at others (Crawford 1982; Abrams 1998 and
references therein).

Conclusions

Together, biomass consumption and behavior data
indicate that deer selectivity could depend more on
species and growing season than on native/invasive
introduced plant status. The extreme preference and
avoidance among the widespread and frequently
occurring invasive introduced plant species observed
in preference trials suggest that herbivore selection
occurs on species-by-species basis and likely accord-
ing to species traits. At a minimum, this research
indicates that deer might play an important and
indirect facilitative role in the invasion processes of
unpalatable introduced plants. These species-level
herbivore—plant interactions should contribute to
deeper understanding of the variable patterns of
invasive introduced plants in the face of an abundant
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native generalist herbivore across the northeastern
US.
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Appendix

See Table 4 and Fig. 5.

Table 4 Species sown in May 2011 in the Penn State Deer
Research Center paddock used for preference experiments

Common name Scientific name Percentage
Alsike clover Trifolium hybridum L. 20.67
“Climax” timothy  Phleum pratense L. 17.94
Perennial ryegrass  Lolium perenne L. 17.93
Orchardgrass Dactylis glomerata L. 16.49
Annual ryegrass Lolium multiflorum Lam. 12.74
White clover Trifolium repens L. 4.94
Birdsfoot trefoil Lotus corniculatus L. 4.1
Other crop seed 3.0
Inert matter 1.94
Weed seed 0.25
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<«Fig. 5 Relationships between deer browsing behaviors and
a leaf biomass consumed and b electivity index for three seasons
in multiple-choice preference trials. Data points represent eight
invasive introduced species (black diamonds, solid lines) and
seven native species (gray squares, dashed lines). Linear
regression relationships are shown for native and introduced
species groups and are labeled as significant at the o < 0.05
level (asterisk) or as not significant (ns)
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