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Frank Corbin
Flood Control Zone District Advisory Committee
Public Meeting
10/8/2020

Comment
Thank you. My name is Frank Corbin, Lewis County citizen. I'm also on the Chehalis Basin Flood Control
Zone District advisory committee, and I have read extensively on this particular flood retention project
both the state EIS and the Corps’ EIS - this review. And I find that the Corps of Engineers has done an
outstanding job covering issues that were not covered under the state plan. It's incumbent upon us to
move forward with this necessary project in order to alleviate flooding in the area and also to do
everything we can to restore aquatic species for the future. The no action alternative, I want to
emphasize, a no action alternative is a non option. We have to do something. If we don't do something,
the fish are going extinct anyway. At least if we do something, we have a chance to save the fish. I want
to emphasize this again: The no action alternative is not an option. Thank you very much. I would like to
say -- I would like to ask my fellow citizens across the state and region to support this project. Thank
you.
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Edna Fund
Lewis County (Commissioner)
Public Meeting
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Comment
This is Commissioner Edna Fund from Lewis County, and I want to thank the Corps of Engineers for using
science to review, process 61 alternatives. Our community from Lewis County to Grays Harbor, we are
truly in need of flood relief, and we need to save the spring Chinook. So I appreciate the efforts that the
Corps of Engineers has done. Thank you.
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GOV-0003-WEB-CRBFloodAuthority

November 13, 2020

SENT Via Web Comment Form:
https://chehalisbasinstrategy.com/eis/nepa-draft-eis-comment-form/

Chehalis River Basin Flood Damage Reduction Project
c/o Anchor QEA
6720 South Macadam Street, Suite 125
Portland, OR 97219
RE: Proposed Chehalis River Basin Flood Damage Reduction Project
Dear U.S. Army Corps of Engineers:
We are writing to comment on the Draft NEPA Environmental Impact Statement (EIS)
issued by the U.S. Army Corps of Engineers (Corps) on September 18, 2020. We are writing in
our capacity as Chair and Vice-Chair of the Chehalis River Basin Flood Authority (Flood
Authority).
As leaders in the Chehalis Basin communities we serve we are tasked with seeking
balanced solutions for people, fish, and aquatic species. The key to doing this is working with
factual and objective information. On this point, we’d like to compliment the Corps for the
very comprehensive and thorough analysis taken on the Chehalis Basin Flood Control Zone
District’s (District) proposed Chehalis River Basin Flood Damage Reduction Project. Not only
did the Corps take an objective and straightforward look at resources and impacts, but it also
found the time and capacity to analyze 61 potential alternatives. As an organization that has
worked tirelessly to find solutions to flooding for well over a decade, we must say the Corps
found many potential solutions we hadn’t yet considered. That’s impressive!
Our Flood Authority was formed because our communities have been devastated by
catastrophic flooding for decades. Families lose everything. Small businesses are destroyed.
Careers and jobs are lost. Children’s futures are harmed. Schools flood. Churches and nursing
homes flood. Lives are lost along with livestock. I-5 is covered for days as are State Highways
6 and 12. This threat has hung over the Chehalis Basin forever. As a result, after years of study
by many local, state, and federal agencies and stakeholders, we have identified a solution that
will reduce the peak of these catastrophic floods for the benefit of all basin communities from
Pe Ell to Cosmopolis. That solution is emergency, temporary water storage above Pe Ell.
The Draft NEPA EIS analysis spells out many benefits at a basin-wide scale, including
protection for more than 1,300 homes which are disproportionately inhabited by social justice
populations. The best science shows that if we take this step along with other local flood
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measures across the basin we can aggressively enhance aquatic species habitat, protect
people, property and livelihoods, and achieve a win-win for the twin problems of fish decline
and flood damage.
On the subject of impacts identified through the Corps’ analysis of Alternatives 1 and 2,
we’d like to specifically comment on the subject of impacts to fish. We believe the analysis to
be credible, i.e., that there will be impacts to fish from both Alternatives. Our primary
comment here is that those impacts should be considered in the same scale and context as the
many benefits to be gained through advancing the project. More specifically:
1.
Appropriate Scale of Fish Impacts – The Draft NEPA EIS identifies, at a basinwide scale, that impacts on salmonid abundance from construction and operation of
the District’s proposal to be “low”. This is because at a basin-wide scale the number of
salmonids above Rainbow Falls in relation to the entire basin is very small. From
WDFW’s annual fishery census we see that the Department has found an annual
average of 7 Spring-run Chinook spawners identified at and above the facility site and
1,122 at a basin-wide scale. See Attachment A. We know the District is committed to
avoiding, minimizing, and mitigating impacts to this fishery. We appreciate the
analysis on pages 118, 126, 132, and 137 of the DEIS (here). It helps us all to understand
and scale impacts to be mitigated. We are confident that mitigation measures can be
taken to minimize fishery impacts to the system as a whole.
2.
Benefits to be gained – We believe there is more is to be gained than lost by
Alternatives 1 and 2. We also believe the Corps analysis shows, at a basin-wide scale,
that the beneficial gains for people and fish from Alternatives 1 and 2 substantially
outweigh further impacts from doing nothing (No Action). The District’s proposed
project will deliver significant reductions in catastrophic levels of flooding for basin
communities from Pe Ell to Montesano and further downstream and provide
substantial reductions in impact and flood inundation for thousands of valuable
structures critical for post-disaster recovery, e.g., essential public infrastructure
(wastewater treatment plants, water treatment plants, drinking water supplies, roads,
bridges, I-5, etc.), homes, schools, churches, small businesses, business parks, industrial
facilities, port districts, hospitals and more. The District’s proposed project holds back
and manages 65,000 acre/feet of water that would otherwise descend with catastrophic
consequence on our communities.
We fully support mitigating any and all impacts to fish caused by the District’s proposed
project. From the analysis we have been given by the mitigation teams we believe fish impacts
can and should be mitigated.
In closing, we’d like to add that in 2008 and 2009, almost all jurisdictions on the Flood
Authority adopted resolutions in favor of a basin-wide flood plan that included support for a
science-based evaluation of a water retention facility above Pe Ell. In 2016, the Flood
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Authority as a whole, and many of its member jurisdictions individually, adopted resolutions
and statements of support favoring a basin-wide solution to flooding that included: flood
retention structure; floodproofing structures; improvements to land use management; local
projects; flood warning system; and aquatic species habitat restoration. Flood Authority
members updated and passed new resolutions in 2020 restating and again affirming their
support for a basin-wide solution i. See Flood Authority’s Local Resolutions Library here.
Thank you for your consideration of our perspectives as citizens and leaders in the
Chehalis Basin. We need solutions that provide the most beneficial combination of flood
protection and aquatic species enhancement in the Chehalis Basin with the least amount of
adverse impact. Alternatives 1 and 2 are essential to doing this. Please feel free to contact
either of us if you have any questions. You may also contact Scott Boettcher (Flood Authority
staff) at 360/480-6600, scottb@sbgh-partners.com.
Sincerely,

Vickie Raines, Chair
Chehalis River Basin Flood Authority
Grays Harbor County Commissioner
360/590-4100
VRaines@co.grays-harbor.wa.us

CC:

Edna Fund, Vice-Chair
Chehalis River Basin Flood Authority
Lewis County Commissioner
360/269-7515
Edna.Fund@lewiscountywa.gov

Andrea McNamara Doyle, WA State Office of Chehalis Basin
Chehalis River Basin Flood Authority members
Chehalis Basin Board members

i. Chehalis River Basin Flood Authority is comprised of representatives from Lewis County, Grays Harbor County,
Thurston County and the following cities and towns: Centralia, Chehalis, Napavine, Pe Ell, Aberdeen, Cosmopolis,
Hoquiam, Montesano, Oakville and Bucoda. Thurston County’s position of support for the Flood Retention
Facility portion of the project is at this time contingent upon finding sufficient, technically feasible mitigation.
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Chehalis Basin spawning information 2010-2019
Compiled 5/6/2020
DRAFT
Spring Chinook
Spawn Basin-wide
Above Dam Site
%
above
Year
Spawners Redds Spawners Redds

Fall Chinook

Coho

Winter Steelhead

BasinAbove Dam Site %
wide
above
Spawners Spawners

Basin-wide Above Dam Site % above

Basin-wide Above Dam Site %
above
Spawners Spawners

Spawners Spawners

2010

3,495 1,398 NA

NA

11,158 NA

87,959 NA

6,090 NA

2011

2,563 1,025 NA

NA

16,292 NA

58,083 NA

7,592 NA

NA

9,778 NA

63,523 NA

9,776 NA

2012

878

2013

2,459

984

34

14

1%

10,158

297

3%

52,133

174

0%

6,946

922

13%

2014

1,583

633

65

26

4%

8,590

302

4%

92,000

1,460

2%

10,567

1,492

14%

2015

1,822

729

3

1

0%

13,227

314

2%

19,386

910

5%

8,824

1,232

14%

2016

926

370

6

2

1%

7,117

338

5%

31,730

256

1%

4,618

992

21%

2017

1,384

554

8

3

1%

9,594

239

2%

22,691

1,240

5%

6,840

860

13%

2018

495

198

3

1

1%

12,876

575

4%

62,342

2,126

3%

6,130

944

15%

2019

983

393

15

6

2%

11,118

178

2%

30,012 NA

AVG

351 NA

1,122 AVG

4%

7

Notes:
All Species: Basin-wide escapement estimates are preliminary and are subject to change. If change occurs, those are expected to be minor.
Steelhead: 2019 fish have not spawned yet
Coho: Intensive surveys above proposed dam site were last conducted in 2018. The 4% above is the percent of enumerated redds counted from index surveys from above the dam
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Executive Summary
Flood control alternatives being considered as part of the Chehalis Basin Strategy include a Flood
Retention Expandable (FRE) facility that would be located in the main stem Chehalis River at river mile
108.2 upstream of the town of Pe Ell. Monitoring efforts in the Chehalis River Basin have not historically
focused on delineating population trends above vs. below the location of the proposed facility. However,
information on spawner abundance and distribution data in this area of the river was identified as a data
gap by the Aquatic Species Enhancement Plan Technical Committee of the Chehalis Basin Strategy
(Aquatic Species Enhancement Plan Technical Committee, 2014). This study was undertaken to
understand the numbers and species of salmonids that would be affected above, within, and below the
area backwatered (referred throughout the document as the inundation footprint) by the proposed FRE
facility and its associated temporary reservoir. The This work also informs fish passage needs should an
FRE facility be chosen as a structural solution to control flooding within the Chehalis Basin.
Two different frequencies of survey were used to evaluate salmonid spawners above the proposed
FRE site – index surveys were conducted at approximately seven-day intervals throughout the spawning
period and supplemental surveys were conducted once during peak spawning. Together, index and
supplemental surveys covered the entirety of known spawning habitat for each species. Surveys started
the third week of September based on prior knowledge of when fish (spring Chinook) begin spawning
and continued on a weekly basis through the spawning seasons for spring and fall Chinook salmon, Coho
salmon, and winter Steelhead. Surveys concluded in mid-June when no new redds were observed for two
consecutive weeks at the end of the project spawning period. An additional survey of the main stem
Chehalis River from river mile 108.2 (proposed FRE facility) downstream to the Newaukum River
confluence (RM 75.4) was surveyed four times annually, once during the peak spawn timing for each
species and run type. The purpose of these additional surveys was to document the spatial distribution of
spawning in the main stem river.
Surveys were conducted either on foot, in pontoon-style boats, or by helicopter. Crews identified
and recorded all spawning activity by species per reach segment. Individual redd locations were
georeferenced. Live and dead fish counts included the species and sex. Carcass sampling included fin
mark sampling (adipose fin clip vs. adipose intact), fish length, coded wire tag (CWT) status, and scale
collection for aging Chinook and Steelhead. Tissue samples were taken from Coho for genetic analysis.
Results from the 2018-2019 survey season were collected in a similar manner to the previous five
survey seasons (2013-2018) to document the spawning distribution of spring and fall Chinook, Coho, and
winter Steelhead in the reaches upstream, within, and below the proposed FRE facility footprint and
associated temporary reservoir. Major findings from the 2018/2019 survey season include:
•

The majority of spawners observed for all species in this area of the watershed were naturalorigin; hatchery fish were rare to absent.

•

Abundance of spring and fall Chinook salmon within the study area was estimated to be 3
(spring) and 578 (fall) adult spawners. Chinook spawning activity was observed between
September and December. Both spring and fall Chinook spawned primarily in the main stem
river, 100% (1/1) and 90% (207/230) of redds, respectively. The percentage of spring Chinook
redds found within the FRE facility inundation footprint was 100% (1/1) and fall Chinook 96%
(221/230).

•

Abundance of Coho salmon within the study area was estimated to be 2,128 adult spawners.
Coho spawning activity was observed between late October and February with 25% (270/1062)
of redds in the inundation footprint.
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•

Abundance of winter Steelhead within the study area was estimated to be 956 adult spawners.
Steelhead spawning activity was observed between the months of February and June. Percentage
of Steelhead redds in the inundation footprint was 33% (194/589).

•

On the main stem river from the proposed FRE facility site downstream to Newaukum River, we
observed minimal Coho and Steelhead spawning but significant spring and fall Chinook
spawning activity. The highest density of fall Chinook occurred between the proposed FRE
facility site (RM 108.2) and Elk Creek (RM 100.2). In contrast, spring Chinook spawning
distribution was more evenly distributed between the proposed FRE facility site and the
Newaukum River.

After six years of intensive monitoring in the Upper Chehalis sub-basin above the proposed FRE
facility we found that spawning occurred almost continuously from September through June. The
majority of spawning for spring and fall Chinook occurred within the mainstem and inundation footprint.
Coho and Steelhead utilize the mainstem habitat in the inundation footprint but a greater proportion of
their spawning occurred upstream and in tributaries. There is also a higher density of spawning by spring
and fall Chinook in the mainstem below the proposed FRE facility near Pe Ell when compared to other
mainstem locations.
During the first four field seasons (2013-2018), Steelhead were the most abundant species utilizing
the spawning habitat above the proposed facility. Coho had the next highest abundance followed by fall
Chinook and spring Chinook. However, in the last two years of the study (2017-2019) a shift has
occurred, and Coho are now exhibiting higher spawner abundances than Steelhead, which have been
declining in abundance since 2015. In addition, Coho are exhibiting a brood cycle decrease in abundance
every three years that can be traced back to the 2007 flood. Overall, spring Chinook exhibited a ten-fold
decline after the first two years of the study. This could be partially attributed to refinement of the method
for field identification of spring Chinook to a weight of evidence approach that was formerly
implemented during the 2015/2016 survey season. However, there was also a noticeable decline of total
spawner abundance in the last week of September and first week of October which indicates that this
decline was likely not just due to a refinement of methodology. A way to validate field calls or alternative
ways to differentiate spring from fall Chinook spawners needs to be developed. Recent studies on
genetics and otoliths holds promise for new and more accurate methods for determining run-type, but
there is still work needed to make that information available for field biologists.
The Upper Chehalis sub-basin does not have a large component of hatchery strays for any species but
data on the hatchery-origin contribution to the Steelhead run has been uncertain. While snorkel surveys
have not confirmed hatchery presence, results from spawning ground surveys revealed two carcasses with
adipose fin clips. It is apparent from our data that the convention of using March 15th as a cutoff date for
hatchery- to natural-origin Steelhead when estimating escapement is not be appropriate for the Upper
Chehalis sub-basin and likely not appropriate for other areas in the Chehalis basin. Compared to other
species, Steelhead make up the greatest contribution (15.43%) to the entire Chehalis basin spawner
abundance. Other species (spring Chinook, fall Chinook, and Coho) contribute less to the Chehalis basin
totals at 1.25%, 3.37% and 2.72%, respectively. Though these proportions may seem small relative to the
entire Chehalis Basin, genetic data supports that the Upper Chehalis Coho contribute a sizable abundance
to a population that is genetically diverse from the rest of the Chehalis basin. Steelhead in the Chehalis
basin also have a population structure that is genetically diverse and is comprised of three distinct groups:
Willapa Hills, Cascades, and Olympics. Chinook salmon also show genetic diversity between the upper
basin and lower basin populations. Genetic diversity as well as habitat heterogeneity is important to the
continuation of these species in the face of climate change and anthropogenic impacts. We do not fully
understand the extent to which these genetically distinct populations in the Upper Chehalis sub-basin
contribute to the Chehalis population. However, all six years of the study demonstrate that spring and fall
Chinook, Coho, and Steelhead actively spawn at varying levels of intensity in the area likely to be
impacted by the proposed FRE facility.
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Introduction
Understanding the numbers and diversity of native salmonids originating from the Upper
Chehalis River sub-basin is an important part of the Chehalis Basin Strategy, a multi-tiered plan to reduce
flooding in the Chehalis Basin and restore habitat to support native aquatic species. In 2014, spawning
distribution of salmonids in the Chehalis River and tributaries was identified as a data gap (Aquatic
Species Enhancement Plan Technical Committee 2014), including the area where a Flood Retention
Expandable (FRE) facility site was being proposed upstream of the city of Pe Ell, Washington (Figure 1).
The Chehalis River and its tributaries upstream of river mile (RM) 108.2 near Pe Ell are described as the
‘Upper Chehalis River sub-basin’ in this report. Spring and fall Chinook salmon (Oncorhynchus
tshawytscha), Coho salmon (O. kisutch), and winter-run Steelhead (O. mykiss) (hereafter referred to as
Steelhead) were previously known to spawn in this area of the river. Other salmonids are either not
currently found in the upper sub-basin (Chum O. keta, Pink O. gorbuscha, and Sockeye O. nerka) or were
not a species of focus (Cutthroat O. clarkii and resident rainbow trout). Construction and operation of a
dam would alter the existing habitat and has the potential to interrupt migration patterns in the river.
Diverse habitats are important to the life history diversity of salmonids and their resilience in an
increasingly warming climate (Timpane-Padgham et al. 2017, Milner et al. 2013, Sturrock et al. 2019).
Therefore, there is a need to understand the current migration timing, numbers, and distribution of adult
salmon and Steelhead that would be affected within and above the proposed FRE footprint to help inform
fish passage needs associated with the proposed structure.
Spawning ground surveys (redd counts and live counts), along with carcass sampling, are
commonly used to assess abundance and biological characteristics of adult salmonid spawners (Johnson
et al. 2007). In the Upper Chehalis River sub-basin, surveys were conducted throughout the known
distribution and spawn timing of each species with additional effort to obtain the upper limits of each
species’ spawning distribution. These surveys provided intensive and fine-scale information on salmonid
use and expanded the spatial coverage of long-term index reaches surveyed by the Washington
Department of Fish and Wildlife (WDFW) for stock assessment purposes in the entire Chehalis basin.
This report summarizes the most recent results of surveys conducted between September 2018 and June
2019 and provides a synthesis of all years (2013-2019), with recommendations for future monitoring.

Objectives

The overall goal of this study was to describe the abundance, spawn timing, spatial distribution, and
diversity of adult spring and fall Chinook, Coho, and Steelhead in the Upper Chehalis River sub-basin
and to document the spatial distribution of spawning in the main stem river downstream of the proposed
FRE site. In order to accomplish this goal, our objectives were to:
•

Conduct weekly surveys by foot or pontoon boat (as conditions allowed) and collect information
on redds, live fish, and carcasses,

•

Calculate the abundance of each species and summarize results related to timing, spatial
distribution and diversity of spawners,

•

Conduct a peak survey on the main stem river below the proposed FRE site for each target
species to collect information on spatial distribution of spawning, and

•

Interpret results with respect to potential impacts of the proposed FRE facility near Pe Ell, WA.
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Methods
Study Area
Prior to 2013, index reaches surveyed for salmon and Steelhead were designed as part of a Chehalis
basin-wide stock assessment effort and had limited spatial coverage within the Upper Chehalis River subbasin. The current project intensified the spatial and temporal coverage of surveys above the proposed
FRE site. At the start of this project, spatially continuous survey reaches were added to the project area to
create a more inclusive picture of salmonid use above river mile (RM) 108.2 (Ashcraft et al. 2017). This
spatial distribution has been further refined over six seasons based on observed spawning (details on
survey reaches provided in Appendix A).
There were two primary types of surveys used for this project: index and supplemental. Index
surveys were designed to cover all or most of the available anadromous spawning areas and occurred
approximately every seven days. These surveys were conducted throughout the spawn timing for all
salmon and Steelhead in the project area. Supplemental surveys were performed during peak spawning to
cover any potential spawning habitat that was unable to be covered on a weekly basis. The observational
relationships between index and supplemental surveys above the proposed FRE site were used to expand
supplemental survey observations.
Supplemental surveys were conducted for Coho and Steelhead at the upper extent of the index
reaches and in smaller tributaries where it was logistically unfeasible to survey weekly. Spring and fall
Chinook did not require any upper supplemental surveys since all the spawning occurred within the index
surveys. To determine the lower extent of spawning in the mainstem above the Newaukum River, a
supplemental survey below the FRE site was implemented for each species during peak spawning.

Figure 1. Map of Water Resource Inventory Area (WRIA) 23 containing the Upper Chehalis River sub-basin.
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The upper extent of Chinook spawning within their potential spawning distribution was
determined by maintaining surveys upstream of the location where the last occurrence of Chinook (lives,
deads or redds) was observed. If Chinook were observed within a kilometer of the top of a reach, the next
reach upstream was added as an index. Coho and Steelhead had similar total river miles surveyed among
years for both index and supplemental reaches (Table 1).
Table 1. Total river miles targeted for weekly (Index=IND) surveys and for supplemental surveys (SUP; preformed
once during peak) , in the Upper Chehalis River sub-basin for each species and year.
Coho
Steelhead
Spring Chinooka Fall Chinooka
Survey Season
IND SUP
IND SUP
IND
SUP
IND
SUP
2013-2014
29.2
--30.0
--33.2
10.8
34.6
7.1
2014-2015
27.7
--31.7
--35.5
9.9
34.8
15.5
2015-2016
21.5
--31.7
--35.5
12.7
34.8
17.2
2016-2017
31.0
--31.5
7.3
36.8
14.2
36.8
14.8
2017-2018
31.0
--31.5
--37.1
15.4
37.7
15.1
2018-2019
31.0
--35.3
--35.7
17.0
36.8
16.8
a
No supplemental surveys were conducted for spring or fall Chinook in 2018 season because their entire spawning
distribution was included in the index surveys.

Data Collection
Spawning ground surveys were conducted for spring and fall Chinook from September through
mid-December, Coho from October through February, and Steelhead from December through June.
Survey timing in statistical weeks (SWs) used for fish management ranged from SW 38 in year one
through SW 21 in year two. Index reaches were surveyed weekly when possible unless weather
conditions, stream flows, clarity, or safety concerns became apparent. Surveys of index reaches started
before spawning began in the study area (based on prior knowledge of the basin) and continued until no
new redds were observed for two consecutive weeks during the end of the projected spawning period.
Supplemental reaches were surveyed once for each species as close to peak spawn timing to maximize the
numbers of redds visible for enumeration.
During each survey, information was recorded on a data sheet (Appendix C). In order to
standardize observer efficiency as much as possible, all surveyors wore polarized sunglasses and a
brimmed hat while conducting surveys. Surveys were conducted on foot or by pontoon boat and all
spawning activity was recorded by species and reach. Surveys included monitoring new and old redds,
counting live and dead fish, and opportunistically sampling carcasses for both adipose mark status and
biological collections.

Redds
A redd is defined as an excavation made in the stream bed by a female salmonid that contains a
partial or full complement of her eggs. Each redd was identified to species, flagged, numbered, and
georeferenced. In the field, new redds were flagged and marked and distance from the flag to the leading
edge of the pit noted in order to track future redd visibility, identify upstream expansion of the dig, and
interpret superimposition by other female salmonids. Since spatial and temporal overlap in spawning
activity occurs between fall Chinook and Coho, and between Coho and Steelhead, surveyors were trained
to recognize the redd differences between each species based on habitat use and redd structures (Burner
1951; Gallagher et al. 2007). In addition, surveyors continually explored potential spawning areas through
supplemental and exploratory surveys.
We followed the WDFW Region 6 District 17 protocol to assign run type (spring or fall) of a
Chinook salmon redd based on timing, redd condition, and phenotypic characteristics, behavior, and
condition of any associated live fish observed with the redd. These assignments also used information on
observations of fall Chinook activity, flow levels, and other spawning activity within the basin. Redds
constructed after October 15th were all assumed to be fall Chinook, but redds constructed on or prior to
Upper Chehalis Salmonid Spawner Abundance and Distribution 2013-2019
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October 15th were assigned either spring or fall Chinook based on the condition of live fish associated
with the redd (Appendix D). If a surveyor was unable to make an informed decision on run type of a redd
constructed on or prior to October 15th, the redd was assumed to be spring Chinook.

Live fish
Surveyors counted live fish while surveying and recorded species, sex, and mark status (adipose
fin present or absent) if possible. Surveyors were trained to recognize species differences among live fish
using morphology, coloration, behavior and movement.

Carcasses
Carcasses were opportunistically recovered during redd surveys and sampled for species, sex,
mark status (adipose-clipped), coded-wire-tag (CWT) presence, and biological data. Mark status and
CWTs can be used to determine hatchery-origin. Sex and fork length were collected to assist with
diversity metrics. Three or more scales were collected from each Chinook carcass and six or more scales
from each Steelhead carcass for ageing. Coho scales were not sampled due to the consistency in age
structure of returning adults (e.g. three years old). Tissue samples were collected from Coho for a
companion genetics study that was published separately from this report (Seamons et al. 2020). Run type
of Chinook carcasses in the field was assigned as spring or fall based on recovery timing, coloration, and
fungus condition (see Appendix D).

Snorkel Surveys
Because of the low numbers of carcasses found during Steelhead redd surveys, snorkel surveys
were conducted approximately every two weeks from late February through late April to determine
proportions of natural-origin (unclipped) versus hatchery-origin (adipose fin clipped) Steelhead in the
study area. The snorkel survey schedule was designed to encompass the period before and after the March
15th cutoff date used to differentiate hatchery-origin fish from natural-origin fish (hatchery fish are
assumed to arrive earlier than natural-origin fish). Snorkel surveys in the Upper Chehalis sub-basin
occurred from the falls (RM 4.2) on West Fork Chehalis to the mouth, East Fork Chehalis from George
Creek (RM 124.2) to the confluence with West Fork, and the mainstem from the East and West Fork
Chehalis confluence (RM 120.1) to the proposed FRE site (RM 108.2). Teams of two to three divers
covered two to four miles of river in a downstream direction, recording observations of Steelhead
(unclipped, adipose fin clipped, unknown clip) throughout each reach.

Analysis
Abundance
Estimates of abundance were based on enumerated redds in index reaches, enumerated and
expanded redds in supplemental reaches, and a species-specific expansion factor. Redds observed in
supplemental reaches were expanded by the ratio of visible-to-cumulative redds observed in the nearest
applicable index reach. The visible-to-cumulative ratio was the number of redds visible in the nearest
index reach on the day of, or within one day of, the supplemental survey divided by the cumulative redds
observed in the nearest index reach for entire spawning season. The timing of supplemental surveys was
selected to coincide with when the highest proportion of the total redds for the season were visible. The
visible-to-cumulative expansion was applied if the visible to cumulative ratio was ≥0.20 at the time the
supplemental survey occurred. If the visible to cumulative ratio was <0.20, the number of observed redds
in the supplemental reach was included in the abundance estimate, but no expansion was made. The result
of this calculation was the estimate of the total number of redds in the supplemental survey reach for the
season.
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Species-specific expansion for Chinook assumes 1.0 female per redd and 1.5 males per female,
which is the standard expansion used for WDFW stock assessment in western Washington. For Coho, the
expansion from redd estimate to adult spawners assumes 1.0 female per redd and 1.0 male per female,
which is also the standard expansion used for WDFW stock assessment in western Washington. For
Steelhead, the expansion from redd estimate to adult spawners assumes 0.81 females per redd and 1.0
male per female and is based on previous trap studies conducted in Snow Creek, Washington (USFWS
and WDG 1980; Freymond 1982). The Steelhead expansion factor reflects a combination of observer
efficiency (not observing every redd), multiple redds built by a single female Steelhead, and an assumed
one-to-one ratio for male and female Steelhead. These expansion factors were not independently validated
(e.g., using abundance from a weir or mark-recapture study). The redd based estimation methodology is
based on multiple assumptions, including:
Assumption 1: redds are correctly identified to species,
Assumption 2: survey reaches provide representation of spatial and temporal distribution of
redds,
Assumption 3: true redds are accurately distinguished from natural scour and test digs in the
field,
Assumption 4: ratio of fish per redd is constant among years and is accurately represented by the
species-specific expansion factor, and
Assumption 5: no difference in spawn timing distribution between supplemental reaches and
index reaches used in the visual-to-cumulative ratio expansions (proportional visibility of redds
between related index reaches and supplemental reaches)
The Steelhead redd counts were partitioned as early or late to align with WDFW methodology, where
early Steelhead redds (on or before March 15th) are assumed to be hatchery origin and late Steelhead
redds (after March 15th) are assumed to be wild origin. Early redds were assumed to be of hatchery origin
because many hatchery Steelhead programs in western Washington have an early run and spawn timing.
However, most hatchery Steelhead programs in the Chehalis River have a similar run and spawn timing to
wild Steelhead due to the integration of wild origin fish into the hatchery production. Ongoing field
observations gathered and reported as part of this study suggest that there are minimal hatchery Steelhead
returning to the Upper Chehalis River sub-basin. Therefore, an estimate for the entire run (pre- and postMarch 15th) was also created for this year and for all previous years of the study for this report.

Timing
Spawn timing for each species was summarized as the number of new redds observed each
statistical week and presented in graphical format.

Spatial Distribution
Redd locations were plotted using ArcGIS Pro for each species. These locations were visualized
in map form overlaying the areas surveyed as index and supplemental reaches. The maps also include the
potential inundation footprint for the proposed FRE facility. The inundation footprint is the expected
extent of the temporary reservoir created when the facility is closed to reduce flooding. Spatial
distribution of spawning activity was also summarized for each species as the proportions of redds within
versus outside the FRE footprint and the proportions in main stem versus tributary habitat. These
calculations were based on the total redds and included those estimated from visible to cumulative
expansions in supplemental reaches.
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Diversity
Life history diversity was assessed based on age structure (years in freshwater and the ocean) and
summarized based on results from scales sampled from Chinook and Steelhead carcasses. Age data were
not collected for Coho, but rather Coho were all assumed to be age 3.
The ratio of hatchery- to natural-origin spawners was calculated based on mark status of sampled
carcasses. Chinook, Coho, and Steelhead hatchery- to natural-origin ratio was determined from the
adipose fin and CWT status of recovered carcasses. Steelhead origin was further validated by scale
growth patterns as determined by the WDFW Otolith and Ageing Lab.

Results
Survey Effort

The 2018-2019 survey season began September 15th and concluded June 16th (Figure 2). The
most frequently surveyed areas were the main stem Chehalis, East Fork (EF) Chehalis, and the West Fork
(WF) Chehalis as these three areas encompassed spawning habitat for Chinook, Coho, and Steelhead. The
main stem Chehalis and EF Chehalis were the areas most affected by weather, high flows, or turbidity.
Total miles of stream surveyed for spring and fall Chinook were 31 and 35.3, respectively. In comparison,
Coho and Steelhead required 52.7 and 53.6 miles, respectively, of stream surveyed to cover the complete
distribution.

Figure 2. Survey status of index reaches by statistical week for the 2018-2019 survey season. Description of reach
codes and statistical weeks provided in Appendix A and Appendix B.

Abundance

During the 2018-2019 survey season, the estimated abundance of spring Chinook was 3 adults,
fall Chinook was 578 adults, Coho was 2,128 adults, and early and late Steelhead were 88 and 862,
respectively (Table 3, Figure 3). A combined estimate of early and late Steelhead was 956 adults. Coho in
2018 had the biggest change in abundance from previous years (2013-2018) at 2.5 times the average. Fall
Upper Chehalis Salmonid Spawner Abundance and Distribution 2013-2019
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Chinook also had a higher abundance in 2018 at 1.8 times the previous year’s average. Both Steelhead
and spring Chinook were below the 2013-2018 average with 74% and 13%, respectively.
Table 2. Number of total redds and estimated abundance of adult salmon and Steelhead spawners in the Chehalis
River sub-basin above the proposed Flood Retention Expandable (FRE) site. Redds include those observed in index
reaches and estimated from supplemental reaches.
Spring
Early
Late
Combined
Fall Chinook
Coho
Chinook
Steelhead
Steelhead
Steelhead
Year
Redds Adults Redds Adults Redds Adults Redds Adults Redds Adults Redds Adults
2018-2019
1
3
230
578
961
2128
51
88
532
862
589
956
2013-2018 Avg
-23
-320
-858
-141
-1142
1295

Figure 3. Total estimated spawner abundance of spring Chinook, fall Chinook, Coho, early Steelhead (on or before
March 15th), late Steelhead (after March 15th) and combined Steelhead in 2018-2019 season and the previous 5-year
average.

Coho displayed a distinct brood cycle decline every three years coinciding with the brood line
associated with the 2007 flood (Figure 4). By contrast, the aparent decline of Steelhead after 2015 in the
Upper Chehalis appears to align with a similar decline in natural stocks occuring throughout the Pacific
Northwest. The percent contribution of each species observed in the Upper Chehalis sub-basin relative to
the entire Chehalis Basin and Grays Harbor Basin (including the Humptulips and South Harbor rivers)
was determined for each species (Table 4). Steelhead spawning in the Upper Chehalis Basin contributed
the most to the entire Chehalis Basin at 15.43% and spring Chinook contributed the least at only 1.24%.
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Figure 4. Annual estimates of spawner abundance from 2013-2019 for spring Chinook, fall Chinook, Coho and
Steelhead.
Table 3. The contribution of Upper Chehalis, above the proposed Flood Retention Expandable (FRE) site,
escapement to the Chehalis Basin (Chehalis River and all tributaries) and Grays Harbor (Chehalis Basin plus
Humptulips and the South Harbor rivers) escapement totals.

Species
Spring Chinook
Fall Chinook
Coho
Steelhead

Chehalis Basin
1.24%
3.37%
2.72%
15.43%

Grays Harbor
N/A*
2.40%
2.37%
12.55%

*

No additional contributions for spring Chinook from Humptulips or south harbor rivers

Timing

Spawn timing for spring Chinook in the Upper Chehalis sub-basin in 2018 occurred in midSeptember, equivalent to Statistical Week (SW) 38 (Figure 5). Fall Chinook spawn timing (Figure 5)
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began in early October (SW 40) and ended in late November (SW 48), with peak spawning occurring in
mid-October (SW 43). Coho spawn timing began in mid-October 2018 (SW 44), with peak spawning
occurring in early December (SW 50) and terminating at the end of January (SW 5, Figure 6). Spawn
timing for Steelhead (Figure 7) began in mid-January of the following calendar year (SW 5) and ended in
mid-June (SW 21) with peak spawning occurring in mid-April (SW 16) which was consistent with
previous years.

Chinook Spawn Timing
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FCH 2018
Average SCH
SCH 2018
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Statistical Week
Figure 5. Smoothed three-week average of spawn timing for spring Chinook (SCH) and fall Chinook (FCH) in the
Upper Chehalis sub-basin for 2018. The average of SCH and FCH were from survey years 2013-2017. The number
of new redds indicates new redds observed each statistical week. Description of statistical weeks provided in
Appendix B. The vertical red line indicates the WDFW October 15th threshold date for run identification
(spring/fall).
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Coho Spawn Timing
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Statistical Week
Figure 6. Smoothed three-week average of spawn timing for Coho in Upper Chehalis sub-basin for 2018. The
average spawn timing is from survey years 2013-2017. The number of new redds indicates new redds observed each
statistical week for index reaches only. Description of Statistical weeks provided in Appendix B.

Steelhead Spawn Timing
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Figure 7. Spawn timing for 2019 Steelhead in the Upper Chehalis sub-basin. The number of new redds indicates
redds newly observed each statistical week for index reaches only. The vertical line in the Steelhead spawn timing
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graph indicates the WDFW March 15th threshold date for origin identification (hatchery:natural origin). Description
of statistical weeks provided in Appendix B.

Spatial Distribution

In 2018, spring Chinook spawned exclusively in the Chehalis River main stem (Figure 8), and
100% of all spring Chinook redds (n = 1) were located within the FRE inundation footprint (Table 5). Fall
Chinook spawning occurred in both main stem and tributary habitats. Ninety percent (90%, 207/230) of
fall Chinook redds occurred in the main stem (Figure 9) and 96% (221/230) of all fall Chinook redds
occurred within the FRE inundation footprint (Table 5). Coho spawning in 2018 also occurred in both
main stem and tributary habitats. Estimated redds in supplemental reaches represented 19% of total redds.
Twenty-five percent (25%, 270/1062) of Coho redds occurred within the FRE inundation footprint (Table
5). Steelhead spawning distribution in 2019 occurred 39% in the East and West Fork Chehalis, 25% in the
tributaries and 36% in the main stem (Figure 11). Supplemental surveys contributed 10% to the total redd
count estimate. Thirty-three percent (33%, 194/589) of all Steelhead redds were located within the FRE
inundation footprint (Table 5). Nine percent of the total Steelhead redds would be considered “hatchery”
or “early” utilizing the March 15th cutoff date.
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Table 4. Number of redds estimated in the Upper Chehalis River sub-basin upstream of river mile 108.2 from 20132019. Numbers are shown within and outside the area expected to be inundated by water behind the facility when in
use during high flow events (inundation footprint). Includes information from both index and supplemental survey
reaches.

Spring Chinook
Fall Chinook
Coho
Survey Season
Within Outside Within
Outside Within
Outside
2013-2014
13
0
86
31
55
32
2014-2015
24
1
89
34
190
606
2015-2016
1
0
169
0
269
236
2016-2017
2
0
99
34
45
94
2017-2018*
1
2
89
5
203
417
2018-2019*
1
0
221
9
270
794
*
Calculated for the Flood Retention Expandable (FRE) inundation footprint only.
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Within
Outside
197
449
359
781
330
585
161
507
150
428
194
389
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Spring Chinook Redds 2018

Figure 8. Map of the spatial distribution of redds for spring Chinook on the Chehalis River upstream of river mile
108.2. Map show the predicted inundation footprint of Flood Retention Expandable (FRE) facility.
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Fall Chinook Redds 2018

Figure 9. Map of the spatial distribution of redds for fall Chinook on the Chehalis River upstream of river mile
108.2. Map show the predicted inundation footprint of Flood Retention Expandable (FRE) facility.
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Coho Redds 2018

Figure 10. Map of the spatial distribution of redds for Coho on the Chehalis River upstream of river mile 108.2.
Map show the predicted inundation footprint of Flood Retention Expandable (FRE) facility.
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Steelhead Redds 2019

Figure 11. Map of the spatial distribution of redds for Steelhead on the Chehalis River upstream of river mile 108.2.
Map show the predicted inundation footprint of Flood Retention Expandable (FRE) facility.
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Diversity

During the 2018-2019 survey season, a total of 45 fall Chinook carcasses were recovered, zero of
which had a clipped adipose fin. Only six Steelhead carcasses were recovered; one had a clipped adipose
fin and one could not be aged. A total of 83 Coho carcasses were recovered and sampled. The female to
male ratio for Coho was 1:1 with a single jack recovered. Jack Coho are sexually mature 2-year olds and
were identified by size (<XX cm fork length). There were no Coho carcasses with a clipped adipose fin or
CWT. All adult Coho were assumed to be ocean age 3. In 2018, no spring Chinook were recovered.
Of the 45 fall Chinook carcasses sampled in 2018, 45% were female and 55% were male with no
jacks (<48 cm fork length). Of the sampled carcasses, 19 provided age and length information, six
carcasses had length but no age information (due to regenerated scales), and seven carcasses had age but
no length information. All sampled fall Chinook with readable scales had emigrated to saltwater as subyearlings (migrated to the ocean during the first spring and indicated by the .1 in the age notation). Scale
analysis of fall Chinook carcasses estimated that 2% were age 3.1, 81% were age 4.1, and 16% were age
5.1. The average fork length and standard deviation were calculated for each age and sex group (Figure
12).

2018 Fall Chinook Scale Ages
Female

Number of Fish

40

Male

SND

35
30

84 ± 5.5

25
20
15
10

77 ± 6.3

5

86 ± 6.1

0
3.1

4.1

5.1

Scale Age
Figure 12. Age structure and average length (cm ± SD) of 2018 fall Chinook by sex for Upper Chehalis sub-basin
above the proposed FRE site. Age is total number of years (all readable scales indicated that the fish had migrated to
the ocean in their first year of life as a sub-yearling). The one 3.1 age sample did not have a fork length and was sex
not determined (SND).

Six Steelhead carcasses were recovered in 2019 but only four natural-origin fish were aged
(Figure 13) and none had lengths recorded due to degradation. However, those four fish displayed three
life history types: W1.1+, 2.1+, and 2.2+ (Appendix F). One carcass was determined to be of hatcheryorigin; it spent one year in freshwater and one year in saltwater before returning to spawn. An accurate
determination of sex ratio was not obtained for either natural-origin or hatchery-origin due to the small
sample size.
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2019 Wild Steelhead Ages
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Freshwater Age
Figure 13. Freshwater and saltwater (SW) age structure of wild winter-run Steelhead returning to the Upper
Chehalis sub-basin, 2019 spawn year.

Four snorkel surveys were conducted from February 28, 2019 to April 22, 2019 (Table 6). A total
of 207 steelhead were observed with no confirmed adipose-clipped Steelhead recorded during any of
those surveys.
Table 5. Number of Steelhead observed during snorkel surveys in the Upper Chehalis River sub-basin upstream of
river mile 108.2.

Snorkel Dates

Adipose Intact (UM)

Adipose Clipped (AD)

Unknown

Total

3

0

0

3

3/15/2019

47

0

9

56

3/29/2019

85

0

17

102

4/22/2019

33

0

13

46

168

0

39

207

2/28/2019

Total

*

*Surveyed length was reduced during this sampling event due to water temperatures.

All Years Trends in Diversity
Fall Chinook ages were predominantly 4.1 for all six years of the study with an average of 66%
from 2013-2018. Only one jack (age 2.1) was encountered in 2016 and one age 6.1 encountered in 2017
(Figure 14). The proportion of female to male for 2013-2018 fluctuated interannually ranging from a 1:1
ratio to a 1:2 ratio of females to males (Figure 15). Fork lengths for fall Chinook showed females were on
average 4 cm longer than males at age three but by age four the males surpassed the females in length by
an average of 8 cm (Figure 16).
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Figure 14. Fall Chinook age structure for 2013-2018 in the upper Chehalis River sub-basin above the proposed
Flood Retention Expandable (FRE) facility. Age is total number of years (all readable scales indicated that the fish
had migrated to the ocean in their first year of life as a sub-yearling, represented by the .1 in the age notation)
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Figure 15. Fall Chinook sex proportion for 2013-2018 survey seasons from carcass recoveries.
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Average Fall Chinook Fork Length 2014-2018
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Figure 16. Average fork length (cm) for fall Chinook by age and sex for study years 2014-2018. No ages were taken
in the first year of the study (2013). Vertical lines are standard error.

Combining all six years of data demonstrates the diverse life history strategies of natural-origin Steelhead
originating from the Upper Chehalis sub-basin. Most Steelhead spent two years in freshwater prior to
ocean migration, where they typically spent one to two years before returning to spawn (Figure 17). Male
Steelhead carcasses were recovered at a rate of more than six times that of female Steelhead in spawning
ground surveys. However, during hook and line surveys done to collect genetics for a different study in
the same area, males were recovered at only 2.5 times the rate of females. One-third of all observed fish
were unable to have their sex determined, primarily because of carcass degradation and were designated
sex not determined (SND), indicating a high rate of uncertainty in the proportions (Figure 18).
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Figure 17. Freshwater and saltwater (SW) age structure of wild winter-run Steelhead returning to the Upper
Chehalis sub-basin, combined 2014-2019 spawn years.
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Figure 18. The number of Steelhead by sampling method and by sex where SND is sex not determined from survey
seasons 2014-2019.
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Main Stem Spawning Below Proposed FRE Site

A peak supplemental survey for spring Chinook was conducted on October 2, 2018 and a total of
39 redds were observed in this single week between the proposed FRE site and the Newaukum River
(Figure 19). This compares with zero redds observed above the proposed FRE site during the same survey
week. Redds were evenly distributed from the proposed FRE site downstream to RM 78.5 below the town
of Adna. No redds were observed between RM 78.5 and the confluence with the Newaukum River.
Peak supplemental surveys for fall Chinook were conducted between October 21-23, 2018. A
total of 480 redds were observed in this survey between the proposed FRE site and the Newaukum River
(Figure 20). This compares with 139 fall Chinook redds above the FRE site during the same survey week.
Redds had the highest density in the upper portion of the survey reach near the town of Pe Ell and were
observed downstream to RM 76.2. No redds were observed between RM 76.2 and Newaukum River
A Peak supplemental survey for Coho was conducted on December 14, 2018 and very few redds
(n=5) were observed between the proposed FRE site and Rainbow Falls State Park (Figure 21). This
compares with 533 Coho redds above the proposed FRE site during the same survey week. The last Coho
redd was observed 2.7 miles above Elk Creek.
Peak supplemental surveys for Steelhead were conducted on April 17th and 18th, 2019 and 53
redds were observed during this single event survey between the Pe Ell bridge and the Newaukum River
(Figure 22). This compares with 399 Steelhead redds above the proposed FRE site during the same survey
week. Unfortunately, the section between the proposed FRE site and Pe Ell, where historically there are a
higher proportion of redds than below Pe Ell, was not surveyed during the peak in 2019. This suggests
that there were Steelhead redds unaccounted for during this time period.
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Spring Chinook Below Proposed FRE Site

Figure 19. Spring Chinook salmon distribution of redds below the proposed Flood Retention Expandable (FRE) site
during peak spawn timing (October 2, 2018) in the Chehalis River, Washington State.
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Fall Chinook Below Proposed FRE Site

Figure 20. Fall Chinook distribution of redds below the proposed Flood Retention Expandable (FRE) site during
peak spawn timing (November 22, 2017).
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Coho Redds Below Proposed FRE Site

Figure 21. Coho distribution of redds below the proposed Flood Retention Expandable (FRE) site during peak
spawn timing (December 14, 2018).
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Steelhead Redds Below Proposed FRE Site

Figure 22. Steelhead distribution of redds below the proposed Flood Retention Expandable (FRE) site during peak
spawn timing (May 5, 2019).
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Discussion
This report summarizes 6 years of research and monitoring of Chinook (spring and fall run
salmon), Coho, and Steelhead upstream of the proposed FRE site and two years in the main stem river
downstream of the study site. Results to date indicate that for salmon and Steelhead, spawning occurs in
the Upper Chehalis River sub-basin continuously between the months of September and June. More
importantly, spawning in the upper Chehalis basin contributes over 15% of the total Steelhead spawning
in an area that represents only 4% of the available habitat in the entire Chehalis River. This area also
contributes important genetic diversity for all salmon and Steelhead representing populations from the
Chehalis River watershed.
Across all years of the study, spawner abundances of Coho and Steelhead were higher than
spring or fall Chinook in the Upper Chehalis River sub-basin. In the first four years of this study,
Steelhead were the most abundant species, averaging roughly three times higher abundance than Coho,
and four times higher than Chinook. However, in the 2017-2018 and 2018-2019 seasons, Coho were the
most numerous among all the species. The 2018 Coho spawner abundance was twice that of the 2019
Steelhead spawner abundance and almost four times the 2018 fall Chinook spawner abundance. These
differences reflect stronger returns of Coho to the Upper Chehalis River sub-basin beginning in 2017 and
weaker returns of Steelhead over the last two years. Though fall Chinook had a relatively strong return for
the Upper Chehalis River sub-basin in the 2018 return year (relative to the previous five-year time series),
they contribute less fish to the sub-basin. Coho returns in 2018 were 2.5 times higher than the five-year
average and fall Chinook were 1.8 times higher. Current 2019 Steelhead returns were 74% of the fiveyear average and 2018 spring Chinook were only 13% of the five-year average.
Over the six years of the study, fish originating from hatcheries were rare to absent (< 1% of
carcasses) in the study area. There are no releases of hatchery salmon or Steelhead above the proposed
FRE site at RM 108.2 and no hatchery releases of spring Chinook anywhere in the Chehalis River basin.
The closest release location for hatchery fall Chinook is in the Satsop River sub-basin located near RM
20. The closest release of hatchery Coho and Steelhead is Elk Creek (Chehalis RM 100.2). A potential
error associated with using mark status to estimate hatchery- and natural-origin composition of Coho
comes from plants of unmarked Coho through Remote Site Incubation (RSI). However, the nearest RSI
location is 32 RM downstream of the study site, indicating that the increase of Coho abundance in the
Upper Chehalis sub-basin was due to natural, not hatchery production, and straying to the surveyed areas
of the watershed was likely minimal. In the 2019 Steelhead snorkel surveys, no adipose marked Steelhead
were observed, but one out of six carcasses encountered was of hatchery origin. The contribution of
hatchery Steelhead to the Upper Chehalis sub-basin could not be determined with accuracy because of
low carcass sample size. However, the convention of using March 15th as a cutoff date for hatchery origin
Steelhead appears to be invalid for this area. Therefore, if an accurate estimate of the origin (hatchery vs.
natural) of Steelhead spawning in the wild is desired, WDFW’s current methodology in the Chehalis
Basin and elsewhere should be revised.
Collectively, these data indicate an FRE facility would have a negative impact on natural-origin
fish. In addition to an FRE facility, the Chehalis Basin Strategy also proposes an historic restoration effort
(Aquatic Species Restoration Plan) to restore and improve habitat for aquatic species and make the region
more resilient in the face of climate change. A review of literature by Timpane-Padgham et al. (2017) of
ecological attributes that confer resilience to climate change in environmental restoration concluded that
maintaining connectivity across healthy habitat types was the most successful strategy for increasing
resilience of aquatic biota by helping regulate processes such as stream flow, temperature, water quality,
and the maintenance of food webs. This suggests that a facility controlling these naturally occurring flood
events and thereby reducing the heterogeneity of the habitat would be expected to adversely affect adult
and juvenile salmonids utilizing the Upper Chehalis River sub-basin.
Upper Chehalis Salmonid Spawner Abundance and Distribution 2013-2019
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Species Summaries
Chinook

Spring Chinook are the earliest arrivals to the study area and spawn in September and October,
followed by fall Chinook, which spawn October to November. In fall 2018, only three adult spring
Chinook were estimated to be above the FRE site. The numbers for spring Chinook in 2013 and 2014
were more than 10 times higher than from 2015-2018. Along with a decrease in spring Chinook
abundance, lower spring Chinook estimates could partially be attributed to how field calls were
determined. Prior to 2015, field calls for spring Chinook were primarily separated by date (October 15th),
with all redds classified as spring Chinook prior to October 15th, and all redds classified as fall Chinook
afterwards. In 2015, the methodology was modified to use a weight of evidence approach (Appendix D).
Redds constructed after October 15th were all assumed to be fall Chinook, but redds constructed on or
prior to October 15th were assigned either spring- or fall-run type based on the condition of the redd and
phenotypic characteristics, behavior, and condition of associated live fish observed in the vicinity of the
redd. Other considerations included prior observations of either spring or fall Chinook activity during the
survey period, current and previous flow levels, and spawning activity within the basin.
In 2018, fall Chinook spawning peaked around mid-October, similar to spring Chinook, but fall
fish had a more protracted spawning period that lasted over an eight-week period. The 2018 fall Chinook
spawner abundance in the Upper Chehalis sub-basin was higher than in the previous five years, which is
consistent with returns throughout the basin that year. Throughout all years of the study, both spring and
fall Chinook spawned in the inundation footprint of the proposed FRE facility. Spring Chinook spawning
in the Upper Chehalis, spawned within the inundation footprint an average of 93% of the time and fall
Chinook averaged 87% of the time. However, there were years when 100% of spring Chinook that
spawned in the Upper Chehalis, spawned within the inundation footprint. Also, both spring and fall
Chinook had a high rate of spawning below the proposed FRE site. Any modifications or disruption to
flow or habitat in those areas would be expected to have an impact on spawning and egg-to-fry survival.
In the Chehalis basin, spring and fall Chinook salmon overlap spatially and temporally, making
determination of run type difficult in the field. New studies based on genetics (Thompson et al. 2019) and
otoliths (Campbell et al. 2017) suggest that run type may be distinguished using biological markers. In
those studies, researchers used carcasses sampled opportunistically throughout the basin from 2001-2016
to determine the accuracy of carcass field calls with the biological run-type markers. Both studies
concluded that field carcass calls were overestimated for spring Chinook and underestimated for fall
Chinook. However, the opportunistic sampling of carcasses has led to questions about how representative
the results are to Chinook salmon across the Chehalis Basin at the population level. Importantly, redds,
not carcasses, are used to determine run size, therefore designations of spring- and fall Chinook run-type
based on redds, and the accuracy of carcass field calls remain unknown. Additionally, in the Thompson et
al. (2019) study, both genetic and genomic data were analyzed. The genomic data indicated that spring
and fall Chinook in the Chehalis basin were randomly mating, adding to the increased uncertainty in how
genetically distinct spring Chinook are from fall Chinook. Additional work needs to be done to determine
the identification and diversity of Chinook run-types and accuracy of survey run-type calls.

Coho
Coho had a more protracted spawning period (14 weeks) than Chinook with spawning activity
observed between mid-November and February. Coho spawning in the Upper Chehalis sub-basin have
typically exhibited two distinct peaks during this period (Ashcraft et al. 2017), one in late November/early
December and the second in late December/early January. Redds associated with the first peak are
consistently more numerous than those associated with the second peak. The bimodality of Coho spawn
timing is consistent, but less pronounced, compared to elsewhere in the Chehalis River basin. In 2017 and
2018, the overall duration of Coho spawning was similar to past years, but the bimodal pattern was not as
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evident as the previous four years. The lack of a bimodal pattern may have resulted from overall higher
abundances resulting in overlap between the ‘modes’ or may reflect inter-annual variation in spawn
timing associated with stream flow. For example, the lower spawner abundance observed in 2013 and
2016 can be directly tied to the 2007 flood. Coho have a static life history, primarily returning at age
three, so a single event that reduces survival of a cohort in a particular run year can have lasting cyclical
effects that are measurable every three years.
Chehalis basin Coho are genetically distinct from Puget Sound Coho and have greater genetic
diversity within the Chehalis Basin than all Coho inhabiting Puget Sound (Seamons et al. 2019). This
diversity is dependent on location, spawning habitat, run timing, and rearing habitat. The difference in
spawning locations and run timing have led to adaptation at the tributary scale due to homing behavior.
This becomes particularly important when noting that the Upper Chehalis sub-basin is a main contributor
to that genetic diversity. This broad plasticity of phenotypic traits across the basin may help Coho utilize a
spectrum of available habitat which increases population resilience (Schindler et al. 2010), especially in
the face of climate change and anthropogenic changes to habitat.

Steelhead
Steelhead had the most protracted spawning period (19 weeks) compared to Chinook and Coho.
Steelhead spawning occurred from December through June, three times as long as the duration of fall
Chinook spawning. Since 2015, Steelhead abundance in the study area has been declining. It is possible
this trend is due to normal cyclical nature, overfishing, or habitat degradation as this decline is consistent
with trends in abundance across the basin and much of Washington State. Another possibility suggested
by an ongoing Weyerhaeuser study (Jason Walter, WeyCo pers. comm.) is that the 2007 flood altered
habitat to make it more productive for Steelhead relative to Coho, leading to increased Steelhead
abundance in years following the flood event. More recently, as the Upper Chehalis sub- basin reverts to
pre-flood conditions, less favorable habitat for Steelhead is expected and more habitat favorable for Coho.
The decreasing Steelhead abundance in recent years is especially important when considering that Upper
Chehalis and South Fork (SF) Chehalis Steelhead may be a distinct population from the rest of the
Chehalis basin based on genetics (Seamons et al. 2017). The FRE facility is likely to disrupt sediment
retention, water temperatures, and refugia within the inundation footprint and below the facility.
Additional disruption to spawning and rearing habitat by a proposed FRE facility could further decrease
the abundance and diversity in this genetically distinct population. In addition to maintaining these
habitats, an effort on the part of WDFW to reduce impacts from fishing could help improve escapement
and start to address this concern of declining stocks and diversity in the basin.
The current method for determining hatchery-origin Steelhead on spawning grounds using the
March 15th cut off has been standard practice throughout many basins in Washington State. There is
evidence that the Steelhead in the Upper Chehalis sub-basin do not conform to this assumption (Ashcraft
et al. 2017; Ronne et al. 2018). Total Steelhead abundance for all years is likely to be more accurate of the
actual abundance for natural-origin Steelhead than the convention of assigning all Steelhead observed
prior to March 15th as being of hatchery-origin. It is suggested that WDFW re-evaluate using this method
in the Chehalis basin and elsewhere, particularly in areas where Chambers Creek (early-timed) stock has
not been used for hatchery Steelhead production for more than a decade (Mike Scharpf WDFW, per.
comm.). Last decade hatcheries switched to an integrated program using natural-origin Steelhead as
brood. An exception is Humptulips hatchery which still uses a mix of Chambers Creek and Quinault
(Randy Aho WDFW, per. comm.) in their program and has an earlier spawn timing than natural-origin.
However, the Humptulips is located at the mouth of Chehalis River in Grays Harbor, therefore likely does
not influence the Upper Chehalis sub-basin spawn timing to a measurable degree. In addition, the closest
area for any hatchery Steelhead plants are Elk Creek which is approximately eight miles downstream of
the study area, further reducing the likelihood of significant impacts from hatchery stocks.
Temperature monitoring at >100 locations has resulted in spatially continuous summer stream
temperature maps (“Thermalscapes”) of the entire Chehalis River watershed (Winkowski and
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Zimmerman 2019). Using these Thermalscapes to project future temperatures into the mid- and latecentury (2040 and 2080) reveals that the Upper Chehalis sub-basin is one of the few areas in the
watershed that is predicted to maintain thermally suitable rearing habitat for juvenile salmonids. This is
the area that is most likely to be impacted by the proposed FRE facility and would be expected to threaten
the thermal refugia for salmon, and especially Steelhead, by reducing shade coverage and large woody
material inputs.

Conclusions
The 2018-2019 season provided information on spawning activity within and above the FRE
inundation footprint as well as the main stem river downstream of the proposed FRE site. Spawning
habitats above and downstream of the proposed FRE site are likely to be impacted by FRE operations.
For example, the main stem and tributaries above the proposed FRE site will be influenced by clearing of
riparian areas and periodic inundation during high flow events whereas the main stem river downstream
of the proposed FRE site will be influenced by changes in bed-load movement, scouring, reduced input of
large wood, and substrate size caused by regulated flows (Department of Ecology 2020). Spring and fall
Chinook are primarily main stem spawners indicating their spawning will be influenced by alteration of
main stem spawning habitat upstream and downstream of the proposed FRE facility. Based on all six
years of this study (2013/14-2018/19), a much larger proportion of Chinook spawning occurs in the main
stem river downstream rather than above the proposed FRE site. Genetic research indicates fall Chinook
in the Chehalis basin may be comprised of two genetically distinct population; an upstream group and
downstream group (Brown et al. 2017). This suggests that any disruption of main stem habitat
downstream of the structure are particularly important to the spawning success of both spring and fall
Chinook salmon.
Spring Chinook numbers in the Upper Chehalis sub-basin have decreased ten-fold since the 2015
field season and are thought to be a fraction of historic levels (Hiss and Knudsen 1993). Though there are
currently no ESA listed species in the Chehalis River basin, there are petitions to list two coastal spring
Chinook populations (Klamath-Trinity River ESU and Oregon Coast ESU) as threatened or endangered.
If coastal spring Chinook are a candidate for listing, we need to have a better resolution of spring and fall
Chinook abundance in the Chehalis River basin for conservation and management of the resource.
Coho and Steelhead have a much more extensive spatial distribution of spawning habitat than
Chinook and use both main stem and smaller tributaries for spawning in the Upper Chehalis River subbasin. During the full study period, approximately one third of Coho and Steelhead redds above the
proposed FRE site were located within the FRE inundation footprint. In contrast to Chinook, very little
spawning activity for Coho and Steelhead was observed in the main stem river downstream of the
proposed FRE site. This suggests that any changes to main stem and tributary habitat upstream of the
structure is particularly important to the spawning success of Coho and Steelhead. Both Coho and
Steelhead from the upper basin comprise a large portion of genetically diverse stocks. It has been shown
that genetic diversity as well as habitat heterogeneity are important to the survival of these species in the
face of climate change and anthropogenic impacts. Installation of a structure that disrupts these natural
processes will likely have a negative impact on wild populations of Chinook, Coho and Steelhead.
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Appendices
Appendix A. Survey reaches for the 2018-2019 survey season in the Upper Chehalis River sub-basin.
Reach Codes correspond to Survey Effort (Figure 2), RM: River Mile, S.CH: spring Chinook, F.CH: fall
Chinook, CO: Coho, STHD: Steelhead
Reach Codes
River/RM
RM Surveyed Type of Survey
Species Surveyed
1
Chehalis River 108.2-108.7
0.5
Index
S.CH,F.CH,CO,STHD
2
Chehalis River 108.7-110.2
1.5
Index
S.CH,F.CH,CO,STHD
3
Chehalis River 110.2-111.5
1.3
Index
S.CH,F.CH,CO,STHD
4
Chehalis River 111.5-112.6
1.1
Index
S.CH,F.CH,CO,STHD
5
Chehalis River 112.6-113.7
1.1
Index
S.CH,F.CH,CO,STHD
6
Chehalis River 113.7-116.7
3.0
Index
S.CH,F.CH,CO,STHD
7
Chehalis River 116.7-117.5
0.8
Index
S.CH,F.CH,CO,STHD
8
Chehalis River 117.5-118.1
0.6
Index
S.CH,F.CH,CO,STHD
9
Chehalis River 118.1-120.1
2.0
Index
S.CH,F.CH,CO,STHD
10
East Fork Chehalis 120.1-121.3
1.2
Index
S.CH,F.CH,CO,STHD
11
East Fork Chehalis 121.3-122.5
1.2
Index
S.CH,F.CH,CO,STHD
12
East Fork Chehalis 122.5-123.3
0.8
Index
S.CH,F.CH,CO,STHD
13
East Fork Chehalis 123.3-124.3
1.0
Index
S.CH,F.CH,CO,STHD
14
East Fork Chehalis 124.3-125.4
1.1
Index
S.CH,F.CH,CO,STHD
15
East Fork Chehalis 125.4-126.4
1.0
Index
S.CH,F.CH,CO,STHD
16
East Fork Chehalis 126.4-127.7
1.3
Index
S.CH,F.CH,CO,STHD
17
Crim Creek 0.0-0.8
0.8
Index
S.CH,F.CH,CO,STHD
18
Crim Creek 0.8-1.9
1.1
Index
S.CH,F.CH,CO,STHD
19
Crim Creek 1.9-2.9
1.0
Index
S.CH,F.CH,CO,STHD
20
Lester Creek 0.0-0.7
0.7
Index
F.CH,CO,STHD
21
Big Creek 0.0-0.9
0.9
Index
S.CH,F.CH,CO,STHD
22
Big Creek 0.9-1.7
1.7
Index
S.CH,F.CH,CO,STHD
23
Big Trib C 0.0-0.3
0.3
Index
CO,STHD
24
Roger Creek 0.0-0.5
0.5
Index
F.CH,CO,STHD
25
Alder Creek 0.0-0.4
0.4
Index
F.CH,CO,STHD
26
Thrash Creek 0.0-0.6
0.6
Index
S.CH,F.CH,CO,STHD
27
Thrash Creek 0.6-1.2
0.6
Index
S.CH,F.CH,CO,STHD
28
Thrash Creek 1.2-1.6
0.4
Index
S.CH,F.CH,CO,STHD
29
Thrash Creek 1.6-2.7
1.1
Index
S.CH,F.CH,CO,STHD
30
Mack Creek 0.0-0.3
0.3
Index
CO,STHD
31
West Fork Chehalis 0.0-1.2
1.2
Index
S.CH,F.CH,CO,STHD
32
West Fork Chehalis 1.2-2.3
1.1
Index
S.CH,F.CH,CO,STHD
33
West Fork Chehalis 2.3-3.2
0.9
Index
S.CH,F.CH,CO,STHD
34
West Fork Chehalis 3.2-4.2
1.0
Index
S.CH,F.CH,CO,STHD
35
Sage Creek 0.0-0.6
0.6
Index
STHD
36
Cinnabar Creek 0.0-0.7
0.7
Index
CO,STHD
37
George Creek 0.0-1.0
1.0
Index
CO,STHD
38
George Creek 1.0-2.0
1.0
Index
CO,STHD
39
23.1211 0.0-0.2
0.2
Index
CO,STHD
40
23.1213 0.0-0.2
0.2
Index
CO,STHD
East Fork Chehalis River 128.6-129.7
1.1
Supplemental
CO,STHD
Crim Creek 2.9-5.8
2.9
Supplemental
CO,STHD
Unnamed Triburaty 1175 0.0-0.1
0.1
Supplemental
CO
Browns Creek 0-0.3
0.3
Supplemental
CO,STHD
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Appendix A. cont.
Reach Codes

River/RM
Unnamed Tributary 1178 0-0.2
Big Creek 1.7-2.7
Big Trib A 0-0.2
Big Trib D 0-0.1
Big Trib E 0-0.04
Roger Creek 0.5-1.2
Roger Creek 1.2-2.2
Roger Trib 1182 0-0.2
Little Roger Creek 0-0.5
Alder Creek 0.4-0.5
Thrash Creek 2.7-3.5
Thrash Trib 1187 0-0.2
Thrash Trib 1188 0-0.1
Thrash Trib 1189 0-0.1
Thrash Trib 1190 0-0.7
West Fork Trib 1194 0-0.3
Sage Creek 0.0-0.6
Sage Creek 0.6-0.9
Cinnabar Creek 0.7-2.1
Cinnabar Trib 1204 0-0.1
Cinnabar Trib 1205 0-0.2
George Creek 2.0-2.4
George Creek 2.4-3.0
George Trib 1208A 0-0.1
George Trib 1208B 0-0.1
George Trib 1209 0-0.1
George Trib 1210 0-0.1
Unnamed Trib 1211 0.2-0.4
Unnamed Trib 1212 0-0.2
Unnamed Trib 1213 0.2-1.0
East Fork Trib A 0-0.2
East Fork Trib B 0-0.5
East Fork Trib C 0-0.2
East Fork Trib D 0-0.2
East Fork Trib E 0-0.2
East Fork Trib K 0.0-0.1

RM Surveyed
0.2
1.0
0.2
0.1
0.04
0.7
1.0
0.2
0.5
0.1
0.8
0.2
0.1
0.1
0.7
0.3
0.6
0.3
1.4
0.1
0.2
0.4
0.6
0.1
0.1
0.1
0.1
0.2
0.2
0.8
0.2
0.5
0.2
0.2
0.2
0.1

Type of Survey
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
Supplemental
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Species Surveyed
CO,STHD
CO,STHD
CO,STHD
CO
CO
CO,STHD
CO,STHD
CO,STHD
CO,STHD
CO,STHD
CO,STHD
CO,STHD
CO,STHD
CO,STHD
CO,STHD
CO,STHD
CO
STHD
CO,STHD
CO,STHD
CO,STHD
CO,STHD
STHD
CO,STHD
CO
CO,STHD
CO,STHD
CO,STHD
CO,STHD
CO,STHD
CO,STHD
CO,STHD
CO,STHD
CO,STHD
CO,STHD
CO
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Appendix B. Statistical weeks by date for survey season 2018-2019.
Statistical Week
Start Date
End Date
37
9/9/2018
9/15/2018
38
9/16/2018
9/22/2018
39
9/23/2018
9/29/2018
40
9/30/2018
10/6/2018
41
10/7/2018
10/13/2018
42
10/14/2018
10/20/2018
43
10/21/2018
10/27/2018
44
10/28/2018
11/3/2018
45
11/4/2018
11/10/2018
46
11/11/2018
11/17/2018
47
11/18/2018
11/24/2018
48
11/25/2018
12/1/2018
49
12/2/2018
12/8/2018
50
12/9/2018
12/15/2018
51
12/16/2018
12/22/2018
52
12/23/2018
12/29/2018
53/1
12/30/2018
1/5/2019
2
1/6/2019
1/12/2019
3
1/13/2019
1/19/2019
4
1/20/2019
1/26/2019
5
1/27/2019
2/2/2019
6
2/3/2019
2/9/2019
7
2/10/2019
2/16/2019
8
2/17/2019
2/23/2019
9
2/24/2019
3/2/2019
10
3/3/2019
3/9/2019
11
3/10/2019
3/16/2019
12
3/17/2019
3/23/2019
13
3/24/2019
3/30/2019
14
3/31/2019
4/6/2019
15
4/7/2019
4/13/2019
16
4/14/2019
4/20/2019
17
4/21/2019
4/27/2019
18
4/28/2019
5/4/2019
19
5/5/2019
5/11/2019
20
5/12/2019
5/18/2019
21
5/19/2019
5/25/2019
22
5/26/2019
6/1/2019
23
6/2/2019
6/8/2019

Upper Chehalis Salmonid Spawner Abundance and Distribution 2013-2019

37

Appendix C. Field data card used by the surveyor to record information in field.
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Appendix D. Description of spring-run Chinook vs. fall-run Chinook characteristics used to distinguish
between run-type during their overlapping spawning period around October 15th.
Overlap
Spring Chinook
Fall Chinook
a
Fish
Grey, olive, or black/dark in color;
Red, green, or purple in color;
Dull and/or dusky appearance, not
Bright, shiny colors, vivid
bright and shiny colors;
Low energy level, lethargic, exhibiting
High energy level, spooking easily and
an unwillingness to be spooked off of
powering through riffles and low water
redds (for females) or into quick
areas, exhibiting a frantic behavior when
currents; b
spooked or scared
Fungus present on fish and edges of
No or minimal amounts of fungus
snout, and fins showing wear;
and/or wear
Have a soft caudal peduncle
Have a firm caudal peduncle
Redds Presence of a spring Chinook female;
Presence of a fall Chinook female;
If no female presence:
Before/on October 15th the redd was recorded as spring-run type unless other fish
presence indicates fall Chinook
After October 15th the condition of the redd determines run type
If redd was built on/prior to Oct. 15th it was recorded as spring-run type
If redd was built after Oct. 15th it was recorded as fall-run type
th
Post-overlap After Oct. 15 live fish and redds are fall-run type unless the observation is different
from the rest of the observations in the survey
a
: For live fish – justify decision with 3 of the 4 characteristics; for carcasses – justify decision with 2 of
the 3 characteristics
b
: Energy level and behavior of fish on a redd was used to clarify run type on live fish and associated
redds only

Upper Chehalis Salmonid Spawner Abundance and Distribution 2013-2019
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Appendix E. Scale cards used by the surveyor to mount scales and record information in the field. The
card on the left is used for spring and fall Chinook (3 scales/carcass), and the card on the right is used for
Steelhead (6 scales/carcass). Notice the Steelhead scale card has more space for mounting scales.

Upper Chehalis Salmonid Spawner Abundance and Distribution 2013-2019
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Appendix F. Steelhead age notation guide.

Steelhead Age Guide
FW (Fresh Water).SW(Salt Water)+

FW.SW+
HATCHERY = 1.+

"+" = indicates number of times it has spawned
S = Repeat spawn events

AGE / SCALE

TOTAL

SALT

DESIGNATION

AGE

AGE

1.1+

3

2

1.2+

4

3

1.3+

5

4

1.+S+

3

2

1.+S+S+

4

3

1.+S+S+S+

5

4

1.1+S+

4

3

1.1+S+S+

5

4

1.1+S+S+S+

6

5

1.2+S+

5

4

1.2+S+S+

6

5

1.2+S+S+S+

7

6

1.3+S+

6

5

1.3+S+S+

7

6

AGE / SCALE

TOTAL

SALT

DESIGNATION

AGE

AGE

W1.1+

3

2

If it has a "w" in front of the hatchery age, it looks like a hatchery

W1.2+

4

3

fish but it's actually Wild.

2.1+

4

2

W1.3+

5

4

2.2+

5

3

3.1+

5

2

2.3+

6

4

3.2+

6

3

4.1+

6

2

3.3+

7

4

4.2+

7

3

4.3+

8

4

WILD = 2.+
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This program receives Federal financial assistance from the U.S. Fish and
Wildlife Service Title VI of the Civil Rights Act of 1964, Section 504 of the
Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act
of 1990, the Age Discrimination Act of 1975, and Title IX of the
Education Amendments of 1972. The U.S. Department of the Interior and
its bureaus prohibit discrimination on the bases of race, color, national
origin, age, disability and sex (in educational programs). If you believe
that you have been discriminated against in any program, activity or
facility, please contact the WDFW ADA Program Manager at P.O. Box
43139, Olympia, Washington 98504, or write to
Department of the Interior
Chief, Public Civil Rights Division
1849 C Street NW
Washington D.C. 20240

GOV-0004-WEB-USFWS

United States Department of the Interior
FISH AND WILDLIFE SERVICE
911 NE 11th Avenue
Portland, Oregon 97232-4181
In Reply Refer to:
FWS/IR09/12/FAC

Mr. Brandon Clinton
U.S. Army Corps of Engineers, Seattle District
Chehalis Flood Damage Reduction Project
Anchor QEA
6720 South Macadam Street, Suite 125
Portland, Oregon 97219

Dear Mr. Clinton,
The U.S. Fish and Wildlife Service (Service) has reviewed the Draft Environmental Impact
Statement (EIS) documents for the proposed Chehalis River Basin Flood Damage Reduction
Project as prepared by the U.S. Army Corps of Engineers on September 18, 2020, and are
providing the following comments for your consideration. The Service submits these comments
pursuant to the Fish and Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661 et
seq.), National Historic Preservation Act of 1966, as amended (54 U.S.C. 300101, et seq.),
Migratory Bird Treaty Act of 1918, as amended (16 U.S.C. §§ 703-711: 40 Stat. 755), and the
Bald and Golden Eagle Act (16 U.S.C. §§ 668-668d). These comments reflect our authorities,
mandate, and expertise to promote fish and wildlife conservation. The Service acknowledges the
human and economic costs resulting from floods and also believes that healthy, functioning, and
connected floodplains can play a key role in reducing flood damage, while restoring and
conserving aquatic species populations.
The Service is the primary federal agency responsible for conserving, protecting, and enhancing
the nation’s fish, wildlife, and plant resources and their habitats. The mission of the US Fish and
Wildlife Service is working with others to conserve, protect, and enhance fish, wildlife and
plants, and their habitats for the continuing benefit of the American people. The Service has
specific responsibilities for the protection of threatened and endangered species under the
Endangered Species Act (ESA), migratory birds, inter-jurisdictional fish, and certain marine
mammals, as well as for lands and waters that the Service administers for the management and
protection of those resources.
Over the last 27 years, the Service has invested over $8 million in aquatic species and habitat
restoration in the Chehalis River Basin with the intent of sustaining healthy and vibrant fish and
wildlife populations, restoring floodplains and enhancing other aquatic species in an effort to
INTERIIOR REGION 9
COLUMBIA––PACIFIC NORTHWEST

INTERIOR REGION 12
Pacific Islands
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reduce threats and prevent future species listings in the watershed. The Service has a long history
of assessing impacts of dams, reservoirs, and other structural flood control projects to aquatic
resources. More recently, the Service has worked nationwide with partners to assess the outcome
of dam removal projects to restore riverine habitat and hydrologic processes for the conservation
of aquatic species and their habitats.
The federal government maintains a special trust relationship with federally recognized tribes to
protect and conserve tribal-reserved, treaty-guaranteed, or statutorily-identified resources such as
salmonid species and Pacific Lamprey in the Chehalis Basin. For the past 27 years, the Service
has worked with both the Chehalis Tribe and the Quinault Indian Nation to conserve fish and
other aquatic species in the Chehalis Basin with projects funded by the Chehalis Fisheries
Restoration Program. The Service has a unique set of responsibilities and opportunities to work
with federally recognized tribes. For decades, the Service’s Fish and Aquatic Conservation
Program has financially supported supplementation of fishery resources on tribal lands.
Consistent with the Service Tribal Policy and our unique government to government
relationship, we also provide technical assistance to promote sustainable management of
culturally, economically, and recreationally important tribal fisheries and wildlife, and
management of aquatic species for tribal subsistence harvest. This includes co-management of
salmon stocks in the Pacific Northwest. The Service pursues these collaborative efforts to both
fulfill tribal trust responsibilities and to realize opportunities for resource conservation to benefit
all Americans.
In providing these comments, the Service has focused on areas of importance which we wish to
highlight and areas in which additional information would help inform future decisions regarding
the impact of the proposed flood control dam on aquatic species and ecosystems.
x

The Draft EIS only considers climate conditions over the past 30 years and does not
examine the effects that the proposed dams will have in light of changing climatic
conditions. Climate models have been developed for the Chehalis Basin and predict
increases in frequency and magnitude of floods (Mauger et al. 2016). Deleterious impacts
to fish and wildlife species are greatest when the proposed reservoir would store water,
which is expected to occur more frequently. Therefore, the analysis presented in the draft
EIS underestimates impacts to fish and wildlife species in the Chehalis Basin.

x

Downstream passage of outmigrating fish will be delayed during impoundment events
coincident with flood retention activities. When the primary flood control gates are
closed and water is retained upstream of the dam, any outmigrating fish entering the
impoundment at this time would also be temporarily retained. Depending on time of year,
outmigrating fish could be retained for over a month. The Service recommends the EIS
include information on the impact a delay may have on their survival such as food
availability in the reservoir and predation. There is a high degree of uncertainty regarding
how passage tunnels may impact survival of certain life stages of aquatic species. When
the tunnels are closed, it is questionable whether juvenile salmonids and other resident
fish would have adequate passage for survival to sustain populations. Although the draft
EIS predicts an average of one closure event every 7 years, this may become more
frequent given the increasing frequency and severity of storms predicted by climate
change models for the basin. The Service requests that better estimates for passage of
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non-salmon species be developed for both normal operational passage and the collect,
handle, transfer, and release facility that would operate during temporary closures.
Without such information, the Service is unable to assess the long-term benefits or
impacts of the proposed project on trust resources. The effects of flood control dam
operations need to be fully examined for species such as Pacific Lamprey with very
different habitat and life history requirements from anadromous salmonids.
x

It is unclear if passage structures at proposed dams will be effective for all life stages of
all aquatic species. The Chehalis River is an important migratory pathway and several
non-salmon aquatic species inhabit the Chehalis River in the vicinity of the dams. It is
important that upstream and downstream passage facilities accommodate a broad range
of aquatic species, and that passage effectiveness is evaluated for all these species. The
EIS document acknowledges that during the five-year FRE construction period, upstream
and downstream fish passage will be significantly reduced for some species and nonexistent for others. A shorter construction period would reduce the impact of lost fish
passage during construction at the FRE facility. Although trap and haul facilities have
proven effective for target species (i.e., adult anadromous salmonids), they are often less
effective for non-target species including resident salmonids, lamprey (see Matica, Z.
2020), and other non-salmon species.

x

The EIS document considers the impacts to salmon and steelhead populations but it lacks
similar information and in-depth modelling for non-salmon aquatic species. Many of
these species are essential components of a functioning aquatic ecosystem in the Chehalis
Basin including Pacific Lamprey, amphibians, freshwater mussels, and the endemic state
sensitive Olympic Mudminnow and remain a focus of the Service’s on-going restoration
efforts in the basin. In-depth information on the impacts of the proposed dams on these
non-salmon species is important for thoroughly evaluating the overall impact to the
Chehalis River ecosystem.

x

Fish species and their habitats have evolved with, and are adapted to, a natural
temperature and flood regime in the Chehalis Basin. Either of the proposed dams will
significantly alter both flows and temperatures in the basin. The changes may reduce the
amount of suitable spawning and rearing habitat for salmonids, facilitate the expansion of
non-native aquatic species, and reduce connectivity among floodplains and other
essential off-channel habitats downstream. An in-depth evaluation of the impacts of a
shifted temperature and flood regime on all aquatic species in the basin, particularly in
downstream habitats, does not appear in the EIS document, but is necessary to fully
evaluate the impacts of the proposed actions.

x

The mitigation section in the draft EIS focuses on a list of Best Management Practices
(BMP) that would be implemented during construction. The listed BMPs do not mitigate
for short and long-term impacts to fish and wildlife resources that are anticipated and
summarized in the draft EIS (e.g., reductions in upstream and downstream fish migration
survival). The Service recommends that commitments to mitigation become more of a
certainty and better formulated prior to agency decision making.
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Thank you for the opportunity to provide comments on the draft EIS for the Chehalis River
Basin Flood Damage Reduction Project. The Western Washington Fish and Wildlife
Conservation Office prepared these comments and if you need any further information or
clarification of our comments, please contact Miranda Plumb or David Teuscher at (360) 7539440.

Sincerely,

DENISE
HAWKINS

Digitally signed by DENISE
HAWKINS
Date: 2020.11.16 09:39:09
-08'00'

Denise Hawkins
Puget Sound/Olympic Peninsula Complex Manager
U.S. Fish & Wildlife Service

References:
Matica, Z. (2020). Considerations for Multi-Species Fish Passage in California: A Literature
Review. San Francisco Estuary and Watershed Science, 18(3).
Mauger, G.S., S.-Y. Lee, C. Bandaragoda, Y. Serra, J.S. Won, 2016. Effect of Climate Change
on the Hydrology of the Chehalis Basin. Report prepared for Anchor QEA, LLC. Climate
Impacts Group, University of Washington, Seattle.
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O"Brien, Allison
Chehalis
[Non-DoD Source] DOI Comments on DEIS for USACE Chehalis River Basin Flood Damage Reduction Project Lewis County, Washington
Monday, November 16, 2020 11:38:41 AM
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Attached please find the Department of the Interior's comments on the DEIS for the USACE
Chehalis River Basin Flood Damage Reduction Project - Lewis County, Washington.
Allison Hall (formerly O'Brien), Regional Environmental Officer
U.S. Department of the Interior, Region 9 Columbia-Pacific Northwest
Mobile phone: (503) 720-1212

United States Department of the Interior
OFFICE OF THE SECRETARY
Office of Environmental Policy and Compliance
620 SW Main Street, Suite 201
Portland, Oregon 97205

IN REPLY REFER TO:

9043.1
ER20/0405

Electronically Filed

November 16, 2020

Brandon Clinton, Corps EIS Project Manager
Chehalis River Basin Flood Damage Reduction Project
c/o Anchor QEA
6720 South Macadam Street, Suite 125
Portland, Oregon 97219

Dear Mr. Clinton:

The U.S. Department of the Interior (Department) has reviewed the Draft Environmental Impact
Statement (DEIS) for the proposed USACE Chehalis River Basin Flood Damage Reduction
Project - Lewis County, Washington. The U.S. Geological Survey (USGS) operates streamgages
along streams throughout the United States to collect water quantity and quality data for a variety
of purposes. Continuous operation of USGS streamgages is essential for our stakeholders. The
following comments are for the USACE’s use in developing the Final Environmental Impact
Statement (FEIS) for the project.
Four active USGS streamgages fall within the Chehalis River Basin project area, specifically
USGS station numbers: 12020000, 12021800, 12027500, and 12031000. The USGS concerns
with this project are 1) the impact to long-term records of peak annual flows and 2) the impact to
streamgage stage-discharge ratings due to potential changes in sedimentation. These concerns
do not outweigh the project benefits and the USGS can account for changes in flow brought
about by the project relative to the historic period of record. The Department recommends that
the USGS Washington Water Science Center (WSC) be contacted in advance of project
construction to understand impacts to the data integrity collected at those impacted streamgages
and to fully inform our stakeholders of the expected changes to future data and the impacts to the
historic record. This consultation should be reflected in the FEIS.
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Thank you for the opportunity to review and comment on this document. If you have any
questions concerning our comments, please contact J. Michael Norris, USGS Coordinator for
Environmental Assessment Reviews, at (603) 226-7847 or at mnorris@usgs.gov. If you have any
other questions, please do not hesitate to contact me at (503) 720-1212.

Sincerely,

Allison O’Brien
Regional Environmental Officer
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GOV-0006-EML-FCZD
From:
To:
Subject:
Date:
Attachments:

Betsy Dillin
Chehalis
[Non-DoD Source] Chehalis FCZD Comments to NEPA DEIS
Monday, November 16, 2020 4:33:27 PM
FCZD NEPA DEIS Comment Submittal Signed.pdf

Good Afternoon,
Please see the attached letter for the Chehalis River Basin Flood Control Zone District comments to
the NEPA Draft EIS. Can you please confirm receipt?
Thank you,
Betsy Dillin, PE
Senior Utilities and Surface Water Engineer
Lewis County Public Works
2025 NE Kresky Ave
Chehalis, WA 98532
Phone: (360) 740-1138
Betsy.Dillin@lewiscountywa.gov

351 NW North St
Erik P. Martin, P.E., District Administrator
Chehalis, WA 98532-1900
________________________________________________________________________________________________________

November 16, 2020

Chehalis River Basin Flood Damage Reduction Project
c/o Anchor QEA
6720 South Macadam Street, Suite 125
Portland, Oregon 97219
Filed Electronically

RE: Chehalis River Basin Flood Control Zone District Comments on the U.S. Army Corps of
Engineers Draft Environmental Impact Statement for the Proposed Flood Damage Reduction
Project – Submitted to the U.S. Army Corps of Engineers Seattle District Regulatory Branch

On September 18, 2020, the U.S. Army Corps of Engineers (Corps) issued a Draft Environmental Impact
Statement (DEIS) for the Chehalis River Basin Flood Damage Reduction Project (Project) in compliance
with the National Environmental Policy Act (NEPA) of 1969, as amended (40 Code of Federal
Regulations [CFR] 1500-1508; 33 CFR 325 Appendix B). The Chehalis River Basin Flood Control Zone
District (the District) submits the following comments, which reflect the District’s review of the analysis
and findings of the NEPA DEIS and include requests for refining the analysis in a forthcoming NEPA
Final Environmental Impact Statement (FEIS).
The District acknowledges the substantial and diligent effort of the Corps’ staff in the preparation of the
NEPA DEIS. This project is critical for the health, safety and well-being of residents and businesses in
the Chehalis Basin, as well as for the sustaining the regional economy. In the recent past, flooding has
caused major physical damage, substantial transportation delays, and significant economic loss in the
Chehalis Basin. The District is committed to reducing the risks associated with flooding, including
preserving life and preventing damage to property while conserving the natural resources of the Chehalis
Basin. As the proponent of the proposed project the District must make critical decisions regarding
engaging in permitting, final design, construction, and operation of the project. When making these
decisions, the District will need to rely on the Corps’ NEPA DEIS, and eventually a Final EIS to inform
ourselves concerning the benefits and environmental effects of the Project.
Prior to the release of the Corps’ NEPA DEIS, the Washington Department of Ecology (Ecology)
released a separate and independent DEIS on February 28, 2020, in compliance with the Washington
State Environmental Policy Act (SEPA) as directed by the Washington State Governor’s Office. With two
DEISs having been prepared and issued by different regulatory agencies under different state and federal
_____________________________________________________________________________________
Edna J. Fund

Robert Jackson

Gary Stamper

Chair

Vice Chair

Member

environmental review statutes different results and comparison between the two DEISs is inevitable.
While recognizing that agency decision-making and permitting must ultimately rely on the EIS prepared
by the appropriate level of government (state or federal), in the public interest and for the credibility of
the participating institutions, it is important that there be some form of consensus developed regarding the
conclusions of the two different documents. The District’s review has found that in several areas the
reasons for disparity between the findings of the SEPA DEIS and the NEPA DEIS are not apparent in
other areas different assumptions about the design, construction and operation of the project have been
made. While this comment letter is to address the NEPA DEIS prepared by the Corp we nevertheless feel
bound to provide some comment of the disparities between the two documents in the hope that as the
FEISs are prepared, these disparities can be resolved.
In the time between the release of Ecology’s SEPA DEIS and the Corps’ NEPA DEIS, additional
information has been developed to inform the assumptions about several of the project components, the
most important of which are the temporary inundation area operational scenarios, as well as many
avoidance, minimization, and mitigation measures that the District intends to pursue. This additional
information does not change in any way the project configuration or description of its operation. The
following additional information has been developed since the SEPA DEIS was issued:
(1) FRE Facility Temporary Reservoir Inundation and Vegetation Analysis Clarification
(HDR 2020) provided with the District’s comments to Ecology’s DEIS and also included
as Appendix D to the Biological Assessment and the Essential Fish Habitat Assessment
recently submitted to the Corps (September 18, 2020).
(2) Aquatic and Terrestrial Mitigation Opportunities Assessment report (Kleinschmidt
2020a) included as Attachment 4 of the Department of Army Section 404 Permit
Application (submitted to the Corps on September 4, 2020).
(3) Wetland Mitigation Opportunities Assessment (Kleinschmidt 2020b) submitted to the
Corps as Attachment 3 of the Department of Army Section 404 Permit Application.
Further, to support an application for the discharge of fill material into Waters of the U.S., pursuant to the
requirements of Section 404 of the Clean Water Act, administered by the Corps, the District has
submitted the following information to the Corps:
(1) Department of Army Section 404 Permit Application (DAPA), submitted September 4,
2020.
(2) Draft Biological Assessment (BA) and Essential Fish Habitat (EFH) Assessment,
submitted September 18, 2020.
The NEPA DEIS has incorporated some, but not all, of the updated information provided. Most notably
the NEPA DEIS did not include the mitigation actions described in the Kleinschmidt 2020a mitigation
opportunities report. The District recognizes that Corps was unable to include the information noted
above in the NEPA DEIS due to time constraints; however, the District requests that during preparation of
the FEIS, the Corps consider the updated inundation analysis (HDR 2020) and the avoidance,
minimization, and mitigation measures provided in the DAPA and Draft BA/EFH documents, and the
Aquatic and Terrestrial Mitigation Opportunities Assessment report (Kleinschmidt 2020a). Further, the
District is committed to developing a comprehensive mitigation program and looks forward to providing
updated mitigation measures to be included in the FEIS in response to the Corps statement in the NEPA
DEIS (page 265) that:
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“[t]he Final EIS will present updated potential mitigation measures. These measures will be based
on continued evaluation by the Corps, coordination with the Applicant, consultation with tribes
and resource agencies, and comments received on this Draft EIS.”
After review of the NEPA DEIS, the District generally supports the Corps’ conclusions and analysis and
is encouraged by the findings that while the Project may cause negative environmental impacts, there
would also be beneficial impacts from implementation of the proposed project through the reduction of
flood risk to the communities and natural resources of the Chehalis Basin. The District understands that if
the process proceeds into permitting that the negative environmental impacts will need to be avoided,
minimized or mitigated to the extent practicable. The District recognizes that the NEPA DEIS provides a
more robust analysis in many resource areas than the SEPA DEIS and has been able to incorporate more
accurate or refined assumptions regarding construction and operation of the flood retention expandable
(FRE) facility.
The District’s comments on the NEPA DEIS provided herein have been divided into four sections.
•
•
•
•

Section 1 – Comments on the Structure and Content of the DEIS
Section 2 - Comments on Assumptions for Inundation Frequency/Duration, and Vegetation
Management and their Relationship to Findings on Water Quality and Impacts to Aquatic Species
Section 3 - Comments on Key Distinctions between NEPA DEIS and SEPA DEIS
Section 4 - Corrections or Clarifications of Project Features, Assumptions, and Items of Material
Interest in the NEPA DEIS

As a companion to the specific comments on the DEIS, the District also submits an updated Conceptual
Vegetation Management Plan (VMP; Attachment 1). This plan replaces the initial preliminary conceptual
vegetation management plan that was part of the programmatic EIS effort of 2017 (Anchor QEA 2016).
This updated VMP provides a pre-construction selective tree harvest plan and an operations phase
adaptive management plan that the District has developed to avoid and minimize impacts associated with
loss of vegetation in the temporary inundation area identified by the Corps. The updated VMP includes
more detailed mapping of vegetation communities within the temporary storage reservoir inundation area
and a June 2020 site reconnaissance. It also incorporates the previously prepared inundation analysis
(HDR 2020) to refine assumptions regarding expected inundation duration. One objective of the updated
Conceptual Vegetation Management Plan is to manage vegetation in the temporary reservoir to provide
more shading of water courses within the temporary storage reservoir than what was assumed in the
impact analysis performed in either the NEPA DEIS or the SEPA DEIS. It is anticipated that the updated
Conceptual VMP will be used for future stakeholder and agency coordination efforts.

1- Comments on the Structure and Content of the NEPA DEIS
The two-stage assessment of numerous project alternatives provides a substantive basis for DEIS
Alternatives Analysis.
NEPA requires that other reasonable alternatives to the proposed project that meet the projects purpose
and need must be analyzed. The District appreciates the rigor with which the Corps undertook this
responsibility. To assess alternatives, the NEPA DEIS begins with 61 flood damage reduction alternatives
(individually and in combination) and applies a set of clearly defined criteria to screen those alternatives.
After an extensive screening and evaluation process, the Corps found that one alternative, a different form
of the proposed FRE configuration, passed the alternatives screening analysis and this alternative is
evaluated in detail in the NEPA DEIS (see Appendix D of the NEPA DEIS). The NEPA DEIS also
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includes a detailed analysis of the No Action Alternative using the same impact criteria used to evaluate
the proposed project. In contrast, the SEPA DEIS does not describe the methodology or provide an
evaluation of other alternatives to meet the project purpose and need. The District appreciates the Corps
attention to providing a substantive basis for an alternatives analysis in the NEPA DEIS, and requests that
the FEIS and forthcoming Record of Decision (ROD) reflect the outcome of the alternatives analysis and
the proposed project’s fulfilment of the purpose and need.
The No Action Alternative is analyzed in detail providing an appropriate basis for the comparison with
the proposed Project and reasonable alternatives.
As required by NEPA, the DEIS provides a detailed evaluation of the impacts of the No Action
Alternative (not implementing the Project). Uniquely in this case the No Action Alternative has very
significant consequences; it is not a benign continuation of the status quo. These include potential loss of
life, major damage, regional transportation disruption and economic loss from the major and catastrophic
floods that will continue to occur with regularity in the future. These effects will be felt within the 100year flood plain which encompasses Chehalis, Centralia, Adna, Pe Ell, Grand Mound, Oakville,
Montesano, Cosmopolis, Aberdeen and Hoquiam and the rural portions of the Chehalis River Basin. The
primary “benefit” of the project—clearly identified in the NEPA DEIS—is the reduction of damage from
these floods. In contrast, the SEPA DEIS does not provide a detailed evaluation of the No Action
Alternative. The District, in coordination with the Office of Chehalis Basin (OCB) is committed to
finding a solution to the flood risk in the Chehalis Basin. Given the substantial damage and destruction
past floods have caused, and future floods are likely to cause, the District appreciates the Corps effort to
characterizing the benefits of the project from reducing flood risk in the Chehalis Basin. This allows a
clear comparison of the impacts/benefits of implementing the Project versus not taking that action. The
District requests the FEIS and forthcoming ROD continue to reflect the benefits of the project, and that
the Corps decision making process reflect the urgency of the issue at hand.
The NEPA DEIS includes a detailed side-by-side comparison of the proposed project and the
alternatives.
The NEPA DEIS includes a side-by-side comparison of the proposed project and the alternatives
including the No Action Alternative. This allows decision-makers and the public to quickly understand
and evaluate the differences between the project and the alternatives—a comparison that is critical to
decision-making. In contrast, the SEPA DEIS does not provide this direct side-by-side comparison. The
District commends the Corps for providing a clear and thorough analysis of alternatives which correctly
details the impacts and benefits of the proposed project and alternatives, in meeting the purpose and need
of reducing flood risk in the Chehalis Basin. The District requests that the FEIS and forthcoming ROD
reflect this alternatives analysis.
The NEPA DEIS recognizes that over and above the potential impact of the Project the changing
climate will also affect environmental resources of the Chehalis basin.
Both the SEPA and NEPA DEISs highlight the effects to aquatic resources of future climate change. In
the SEPA DEIS these effects were comingled with the effects of the Project causing many readers to
believe that the scientific analysis concluded that the Project would be the most significant contributor to
declines in the salmon populations in the Chehalis River Basin. However, 87% of the negative impact on
salmon populations, which the SEPA DEIS projected to be limited to upstream of Rainbow Falls were
found to be related to climate change; FRE impacts accounting for the remaining 13% and this level of
impact was prior to giving consideration to avoidance, minimization and mitigation measures. In contrast
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the NEPA DEIS did not directly incorporate climate change effects with Project impacts; the effects of
the Project are identified separately making future decision-making more supportable. The NEPA DEIS
has correctly incorporated narrative describing the likely effect of climate change over and above the
direct and indirect effects of the Project. The District believes that climate change is a critical issue that
must always be considered and endorses the Corps approach of separately describing how climate change
may contribute to additional future impacts to resources.
Use of percentage values obscures the context of critical expected effects.
In a number of instances, the Corps has chosen to report potential impacts as a percent change from
existing conditions to the detriment of clearly understanding the importance of an impact. An example
may be found in Section 4.5.3.3 where the modeling results for changes in salmon and steelhead
abundance and diversity are reported on Table 4.5-2 (Page 127). The results are reported for the Project
area, the 100-year flood plain and the Chehalis Basin as a whole. Presumably these percentages were
derived from modeled predictions of the actual number of fish affected. The table shows high percentage
reductions of abundance (40% – 78%) in the project area, but very small changes (ranging from 0.1% loss
to potentially a 1.3 % increase) at the basin level. What is lost in this presentation is that while the
percentage of fish affected in the project area may appear high, the actual numbers of fish predicted to be
lost are relatively few. Moreover, at the basin wide level the small number of fish lost is not significant.
This contextual relationship would be easily seen on Table 4.5-2 if the actual abundance values were
included with the percentage change values. Providing this important type of context information should
be considered for all descriptions of impacts in the DEIS where percentages are used. In this example, the
District does not discount the actual effect of the potential loss of a few fish in the project area but
including the actual predicted abundance values ensures that the FEIS will accurately reflect the potential
basin-wide impacts which are not significant. The District has committed to addressing those impacts but
that loss needs to be properly understood within the overall basin resource.

2- Comments on Assumptions for Inundation Frequency/Duration, and
Vegetation Management and their Relationship to Findings on Water
Quality and Impacts to Aquatic Species
Both the NEPA DEIS and the SEPA DEIS report modeled increases in water temperature as a result of
FRE construction and operation. Predicted increases in water temperature in turn affect the suitability of
aquatic habitat to support primarily salmonid species in the project footprint and in the immediate
downstream reaches of the Chehalis River and is one of the key issues for the Project for most
stakeholders.
In the NEPA DEIS, increased water temperature is linked to changes in vegetation within the temporary
storage reservoir. Depending on the frequency and duration of FRE operation some of the existing
vegetation within the temporary storage reservoir is expected to die-off reducing shading of tributary
streams and the river within the reservoir. The loss of shading without mitigation may then lead to
increased water temperatures. The District believes that the computer based modelling analysis of this
complex issue has incorporated assumptions about the frequency, extent and duration of inundation, the
existing vegetation and the resulting future succession of vegetation that have resulted in an over-estimate
of the increase in water temperature and resulting effect on aquatic species habitat.
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The SEPA EIS, completed earlier in 2020 provided the first attempt at analyzing these impacts. As a
result of that process the District provided extensive comments on the assumptions used and provided
those comments to both the Department of Ecology and the Corps who were still preparing the NEPA
DEIS. Recognizing the importance of this issue the District has continued to provide information that
allows for refinement of the analysis and a better estimate of the impacts that may occur. The District
believes that the modelling analysis must be refined in the following four areas:
1. The frequency and flow level of events that trigger operation of the FRE – the size of the
flood event governs how much water is stored and how long it will take to empty the
reservoir.
2. How long vegetation at various elevations within the temporary storage reservoir would
be inundated. Vegetation at higher elevations will be inundated for a much shorter time
period than those at lower elevations.
3. Pre-construction plan for removal of trees likely to die as a result of inundation.
4. Plan for replacement of trees with suitable flood tolerant vegetation to restore shading,
habitat and to stabilize slopes.
The District earlier provided or provides as part of this comment letter information related to each of
these above listed elements as discussed below. The District requests that the water quality and related
aquatic species impact be reanalyzed when preparing the NEPA FEIS. The specific refinements requested
by the District are described in the following sections.
Refine NEPA DEIS assumptions for the temporary inundation area operational scenarios based on the
Inundation Analysis (HDR 2020)
HDR’s (2020) inundation analysis demonstrated that during various FRE operational events, areas
upstream of the FRE facility will experience a range of inundations, as expressed in water surface
elevation (WSEL) and total acres inundated. To determine the maximum extent of the temporary
inundation area during FRE facility operations, HDR (2020) modeled the resulting pool from WSEL 425
feet up to WSEL 620 feet, using the maximum WSEL for the 2007 flood event of record. The inundation
analysis identified three discrete phases of temporary inundation pool drawdown, or evacuation based on
WSEL, drawdown rate and function including:
1. Initial Temporary Reservoir Evacuation (event maximum inundation pool to WSEL 528 feet)
2. Debris Management Evacuation (WSEL 528–500 feet)
3. Final Temporary Reservoir Evacuation (WSEL 500–425 feet)
This analysis is a refinement to the assumption of maximum temporary reservoir inundation that formed
the basis of Ecology’s SEPA DEIS impact determinations, and is a further refinement to the assumptions
for temporary reservoir inundation presented in the NEPA DEIS. To determine the maximum reservoir
WSELs occurring with each of the flood events noted in the SEPA DEIS, HDR (2020) obtained the
regulated and unregulated flood hydrographs from the SEPA DEIS and added notations to the hydrograph
plots to clarify key drawdown stages. Based on proposed flood retention and drawdown operations, and
using hydrographs reflecting flood events equivalent to the 10-, 20-, 100-, and 500-year flood events,
HDR (2020) simulated inundation zones and durations for representative floods. HDR also prepared
figures depicting the inundation zones and modeled durations for each of the following historic flood
events that would have triggered FRE facility operations: 1996, 2007, and 2009. A complete set of
inundation maps was included in the DAPA and the BA/EFH submittals to the Corps. The District
requests that the Corps include the updated inundation analysis in the assumptions of the FEIS and
6

subsequent impact analyses on water quality, aquatic species and habitat, wetlands, and terrestrial species
and habitats impacts.
Refine NEPA DEIS assumptions regarding the temporary inundation.
The NEPA DEIS analysis relies primarily on temporary inundation area and temporary reservoir
evacuation zones provided in Anchor QEA’s 2016 VMP to assess operational impacts to vegetation.
These assumptions inaccurately represent the extent and duration of inundation in the temporary
inundation area (see HDR 2020). This has led to an overstatement of impacts on water quality parameters,
aquatic species and habitats, wetlands and water bodies, and terrestrial species and habitats, where such
impacts are a function of the fate of vegetation in the temporary inundation area.
The updated inundation analysis (HDR 2020) provided by the District to the Corps describes the
frequency and duration of inundation for expected FRE facility operations. This analysis provides
assumptions for modeling analysis that are more detailed than those used in the NEPA DEIS.
A primary goal of the Conceptual VMP is to minimize the extent of tree clearing and vegetation removal
in the temporary inundation area, while balancing the need to reduce the amount of woody material that
would be generated within the area during a flood event that triggers FRE facility operation. The
inundation analysis provides the basis for pre-construction clearing by identifying the modelled size of the
temporary inundation areas that would be created under different expected flood events.
The District requests that the Corps consider the refined analysis of inundation zones described in HDR
2020 and their likely inundation duration when preparing the FEIS.
Refine NEPA DEIS assumptions regarding affected vegetation communities within the temporary
storage reservoir
The District has provided, in HDR 2020 a detailed description and mapping of current vegetation
communities present within the temporary storage reservoir inundation area and areas immediately
adjacent. These data were integrated from multiple sources, including a limited field survey as described
in HDR 2020. The District requests that the refined vegetation data incorporated in HDR 2020 be used in
further analysis of water quality impacts by the Corps during preparation of the FEIS. Upon request, the
District will provide these data on electronic media in a format suitable for Corps use.
Refine NEPA DEIS assumptions regarding vegetation management within the temporary storage
reservoir inundation area for refined water quality analysis
The NEPA DEIS water quality analysis applies a refined approach in its assumptions of the inundation
zones and vegetation clearing requirements in comparison to the SEPA DEIS water quality analysis. The
NEPA DEIS assumptions are consistent with the approach presented in the Anchor QEA 2016 Proposed
Flood Retention Facility Pre-construction Vegetation Management Plan. The NEPA DEIS does not
assume that the full temporary inundation area would require vegetation clearing as was assumed in the
SEPA DEIS water quality analysis. The District believes that these assumptions should be further refined
to more clearly assess the contribution of vegetation management through shading effects on water
quality.
The Districts Conceptual VMP includes a pre-construction vegetation treatment plan that optimizes the
selective removal of trees susceptible to inundation mortality while retaining/replacing vegetation to
7

minimize loss of shading and retaining stable slopes. This plan, which would be implemented during the
Project construction phase, provides the basis for refining the vegetation community coverage and
shading assumptions used in the NEPA DEIS water quality modelling analysis. For example, the
inundation analysis referenced above assess inundation level and duration for 5 different flood events and
allows for refining the area within which no initial tree removal and loss of shading can reasonably be
assumed based on the existing vegetation communities. The NEPA DEIS also assumes that, following
initial tree removal, replanting of flood-tolerant native shrubs and trees would be performed in areas
susceptible to increased risk of landslides and erosion. To further refine this assumption, the Conceptual
VMP provides a list of flood tolerant plants that can be replanted to replace vegetation lost as a result of
inundation.
The Conceptual VMP also proposes the implementation of an Adaptive Management Plan for vegetation
managements to ensure the long term sustainability of vegetation cover within the temporary storage
reservoir and the avoidance and minimization of water quality impacts and impacts to upland terrestrial
habitat and associated wildlife.
The District requests that the Corps reanalyze water quality impacts, particularly water temperature and
turbidity using updated and refined inputs to the water quality modelling analysis based on the inundation
analysis report (HDR 2020) and the Conceptual Vegetation Management Plan submitted by the District.
Refine assumptions for operational impacts to sediment load to the Chehalis River.
In the analysis of operational impacts to sediment load to the Chehalis River upstream of the FRE facility,
the NEPA DEIS indicates that a low to medium increase in sediment load is anticipated due to increased
risk of erosion and landslides over time because of flooding at the base of the slopes from impoundment
events (Geomorphology Appendix I (Table ES-1)). Although the Conceptual VMP is biologically focused
and does not explicitly include objectives related to sedimentation or erosion, the plan includes measures
that may minimize erosion, including a refined approach to selective tree harvest in the temporary
inundation area based on vegetation responses to inundation in the three areas of reservoir evacuation.
Proposed BMPs such as leaving roots and stumps of harvested trees may also minimize risk of slope
instability and erosion and should be recognized during preparation of the Final EIS. Furthermore, the
proposed Adaptive Management Plan will be developed and implemented in coordination with agencies
and stakeholders, with the objective of maintaining riparian functions in the temporary reservoir area
including stream bank stability. The District requests that the Corps consider these elements in their
analysis of sediment load during flood inundation, review the modeling applications relative to these
elements, and review the subsequent effects on turbidity that are described in Appendix G: Water Quality
and Quantity Report.
Refine assumptions for impacts to geomorphology and related aquatic habitat to include mitigation
program actions for placing large woody material in downstream reaches.
In the analysis of construction and operational impacts to large woody material (LWM) to the Chehalis
River upstream and downstream of the FRE facility, the NEPA DEIS indicates that medium to high
impacts to LWM are likely from decreased recruitment and transport of LWM from the temporary
reservoir inundation area to downstream reaches above and below RM 75 (Geomorphology Appendix I
(Table ES-1)). Subsequent impacts on fish and aquatic habitat from the reduction in LWM transport
downstream are further documented in Appendix K, Discipline Report for Aquatic Species and Habitat.
The importance of LWM to creating aquatic habitat complexity and overall increases in biological
diversity in the Chehalis River is a focus of the Aquatic and Terrestrial Mitigation Opportunities
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Assessment report (Kleinschmidt 2020a). To offset the loss of LWM downstream of the proposed FRE
facility, the District has proposed to implement wood loading mitigation actions in the mainstem Chehalis
River and numerous tributaries. These mitigation actions are intended to compensate for impacts from
FRE construction and operations. For example, the District proposes to:
•
•
•

Enhance instream habitat in 17 miles of stream and river channel by placement of 50 wood
loading structures with substrate enhancement (assume 3 structures per mile for 17 miles).
35 of the wood loading structures would each include 300 ft of large wood placement, 200 feet of
wood toe, 50 ft. of boulder weir, and 1 beaver dam analog.
15 of the wood loading structures would be gravel retention jams each covering 900 linear ft of
channel

The District is committed to working with stakeholders to develop appropriate measures for a
comprehensive mitigation program which will include actions for offsetting the Project’s impacts to
aquatic habitat such as the placement of LWM. The District requests that the Final EIS at a minimum
consider the measures detailed in the Aquatic and Terrestrial Mitigation Opportunities Assessment report
(Kleinschmidt 2020a), in their analysis of impacts to geomorphology, and related aquatic habitat
conditions below the FRE facility. The District intends to continue work on refining mitigation actions
and will coordinate directly with the Corps as additional refinements are made.
Refine assumptions used in the fish population models, based on updated information from the District
The District appreciates the complex effort to characterize the projects impacts to fish populations
through the development and use of fish population models – Ecosystem Diagnostic Tool (EDT), and
integrated with NOAA’s Life Cycle Model. The use of models provides agencies, the public, and decision
makers an important tool for forecasting the potential impacts of the Project on resources such as
anadromous salmonids in the Chehalis Basin. However, although models provide context to decision
making regarding a proposed action, models are inherently a simplified representation of complex
systems, and must rely on subjective interpretation of error bounds for their results. When model results
are relied upon as fact, this can lead to a misunderstanding of the application of the models in the decision
making process. The District requests that the Corps more appropriately qualify the results of the fish
population modeling to make clear that impact findings are not a known outcome of the proposed project,
but an estimate of potential outcomes.
Furthermore, the District has undertaken a substantial effort to better inform assumptions regarding the
Project’s impacts (see Conceptual VMP), and then to develop a comprehensive mitigation program to
offset potential impacts to fish and aquatic resources (see Kleinschmidt 2020a). The District requests that
these refinements be included in the FEIS analysis. For example, in Attachment E Geomorphology
Ratings Table, to Appendix A Salmonid Modeling Report, of Appendix K Discipline Report for Aquatic
Species and Habitat, the following assumption was made regarding LWD:
“Change in LWD is based on assumption that all LWD from upstream of the FRE facility will be
removed from system since no specific information has been provided on what happens to LWD
collected in impoundment.”
This assumption is directly related to how debris will be handled during flood retention events. As
described in the Biological Assessment and Essential Fish Habitat Assessment (see Section 5.6 pg. 5-13)
debris would be cut up and disposed of, and wood suitable for instream mitigation actions would be
sorted and trucked out of the reservoir area. The District is committed to developing mitigation
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opportunities and will continue to pursue reasonable solutions such as using collected LWM for habitat
enhancement purposes.
In addition to revising the way in which the results of the fish population models are presented, the
District requests that the Corps review the Conceptual VMP in addition to the Aquatic and Terrestrial
Mitigation Opportunities Assessment report (Kleinschmidt 2020a), and the Biological Assessment and
Essential Fish Habitat Assessment, and appropriately refine related assumptions, for use in the EDT and
integrated Life Cycle model.

3- Comments on Areas for Improved Consistency between the NEPA
DEIS and the SEPA DEIS
Two separate DEISs have been issued assessing the environmental impacts and evaluating alternatives to
the Project. One prepared by the state’s Department of Ecology and the second by the Corps. These
separate documents were prepared subject to their own statutory and regulatory requirements, are based
on different assumptions, utilize different methods of analysis and reach divergent conclusions. It will be
helpful to evaluation of the Project by the public, tribes, regulatory agencies and the District that these
separate documents evaluate the project as consistently as possible. It is important that the uncertainty
presented by the differences in the two documents be resolved for the District, the Office of the Chehalis
Basin Board and the Corps when making difficult decisions concerning the Project. The District believes
that an effort must be made during the preparation of the Final EISs to resolve these differences in order
to reconcile the two documents to the extent possible. The following comments represent areas where the
District believes productive efforts may be productively made to usefully rationalize the separate
documents.
The NEPA DEIS finds that there would be beneficial impacts from implementing the proposed project.
The NEPA DEIS finds that there would be a beneficial impact from the proposed project through
reduction of the frequency, severity, and duration of flooding. As noted throughout the NEPA DEIS, there
are numerous beneficial impacts from the project, including that the reduction in flooding would reduce
the number of structures inundated; decrease scouring downstream of the facility; reduce impacts on
environmental justice populations; decrease impacts to recreational resources downstream ; and increase
slope stability downstream of the FRE facility due to peak flow reduction. The District appreciates that
these benefits are acknowledged in the NEPA DEIS where they were not explicitly acknowledged in the
SEPA DEIS. Clearly understanding the benefits of the Project and being able to balance them against the
its potential impacts is critical to all stakeholders including to the Office of the Chehalis Basin Board
when evaluating if this Project fits within a basin-wide flood damage reduction and aquatic species
enhancement strategy.
The NEPA DEIS provides thorough accounting of impacts across resource areas.
The NEPA DEIS impact analysis assesses whether the potential impacts would be adverse or beneficial
and for adverse impacts whether they would be low, medium, or high. Conversely, Ecology’s SEPA
DEIS reviews similar types of potential environmental impacts in most cases simply as either significant
or non-significant. The District supports the NEPA DEIS use of evaluation criteria that are quantitative or
qualitative and use of a more refined scale to explain the relative level of impact on each resource. The
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additional level of detail provided in the NEPA DEIS provides critical information for the District to use
in the development of its avoidance, minimization, and mitigation plans and in future decision-making
about the project.
Potential for Mitigation incorporated into impact determinations in the NEPA DEIS.
The NEPA DEIS incorporates the feasibility of mitigation into the impact analysis and provides a detailed
description of the mitigation measures proposed by the District to date (see Chapter 7 of the NEPA
DEIS). For example, if avoidance, minimization, or mitigation is likely—such as implementing a Storm
Water Pollution Prevention Plan (SWPPP) during construction to limit erosion—the Corps has
determined that the impact of storm water runoff and sedimentation is low. For the same evaluation in the
SEPA DEIS, the impact is determined to be significant and unavoidable unless mitigation is feasible. The
SEPA DEIS omits any discussion of the fact that implementation of a SWPPP is an industry standard
effective mitigation and minimization measure and would be required as part of the permitting process for
the project. In a number of resource areas the NEPA DEIS recognizes that reasonable, proven
minimization and mitigation measures are available and would likely be implemented resulting in a more
realistic assessment of impacts which the District will use when developing further avoidance,
minimization and mitigation measures.
The NEPA DEIS includes an analysis of basin-wide impacts to salmonid species.
Impacts on aquatic species and habitats from construction and operation of the FRE facility reported in
the NEPA DEIS focus on the river reaches directly above and below the proposed FRE facility, similar to
the analysis provided in the SEPA DEIS. However, the NEPA DEIS also evaluates impacts to fish species
and habitats at the basin-wide level and finds that, when considering the entire Chehalis River Basin,
impacts on most salmonid species abundance are predicted to be low, with the exception of Spring
Chinook (Section 4.5.3.3 of the NEPA DEIS). The SEPA DEIS does not provide a basin-wide analysis,
resulting in an overstatement of the Project’s overall impacts. The District supports the inclusion of the
basin-wide analysis in the NEPA DEIS, which provides the public and decision-makers a context for
evaluating the effects of the proposed project on salmonid populations in the Chehalis River Basin.
While the basin-wide findings provide a critical context for project area impacts, the District takes
seriously the effects of the proposed project on important habitat viability parameters such as spatial
structure and diversity for salmonid species, specifically Spring Chinook habitat above Crim Creek. To
offset potential Project impacts the District has identified specific mitigation actions and assessed the
potential for enhancements to salmonid habitat upstream of the proposed FRE facility site, including
tributaries that would be partially inundated during FRE facility operations. The Mitigation Opportunities
Assessment Report (Kleinschmidt 2020a) describes several actions that target tributaries including Alder
Creek, Big Creek, Rock Creek, and Thrash Creek. The mitigation actions also target main stem reaches of
the Chehalis River and east and west forks. Habitat enhancements, including hyporheic exchange actions
intended to promote thermal exchange with cooler ground water, may benefit rearing juvenile salmonids.
These actions are expected to expand the amount of suitable spawning reaches currently available to
anadromous fish and ultimately increase the spatial structure of populations that occupy them. Wood
loading in small streams, riparian restoration, and substrate improvements is similarly expected to
enhance habitats and expand suitable spawning areas to increase spatial structure. The District appreciates
the Corps’ attention to considering the mitigation options that the District is committed to pursuing in
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collaboration with Chehalis Basin stakeholders and through the subsequent permitting process. The
District’s plan is to continue work on developing its a mitigation program. The District requests that the
FEIS reflect the most current information it provides to the Corps for its analysis of the project’s impacts
on aquatic species and habitats, and related resource areas (water quality, surface water hydrology,
wetlands, geomorphology, and geology).
Analysis of greenhouse gas emissions in the NEPA DEIS correctly assumes that the District has
committed to not burning removed woody material.
There are notable differences in the construction emissions of carbon dioxide equivalent emissions
(CO2e) between the NEPA DEIS and SEPA DEIS. The NEPA DEIS estimates that construction of the
FRE facility would result in 1,949.9 metric tons of CO2e per year during construction. The SEPA DEIS
estimates more than 10 times that amount, positing that construction would result in 21,738 metric tons of
CO2e per year. Approximately 50% of the difference between the two estimates can be accounted for in
the NEPA DEIS assumption that woody material removed from the inundation area would not be burned.
The assumption is correct, as the District has committed to not burning removed woody material from the
inundation area
The NEPA DEIS qualifies the potential impacts from a FRE facility failure during an earthquake as
low; the SEPA DEIS qualifies the potential impacts as significant and unavoidable.
While both the NEPA DEIS and SEPA DEIS qualify dam failure as an unlikely event, the NEPA DEIS
accounts for extremely low probability that the reservoir would be also be in operation when an
earthquake of significant magnitude would occur. This is reflected in the level of impact. The NEPA
DEIS determines that the combination of (1) the unlikely nature of the event and (2) the fact that the
applicant would be required to meet all applicable design standards and comply with the Washington
Dam Safety Program would result in a low impact. The SEPA DEIS acknowledges the unlikely nature of
the event. In a public meeting of the Office of the Chehalis Basin, Ecology reported that the likelihood of
such an event occurring are 1 in 2.5 billion. But the SEPA DEIS fails to consider that unlikely nature
when making the determination that the potential impacts would be significant and unavoidable. The
District agrees with the Corps approach in qualifying the potential impacts from a FRE facility failure
during an earthquake, and will comply with all necessary requirements of the Washington Dam Safety
Program.
The NEPA DEIS should provide additional analysis of recreational use and better reflect actual
impacts to recreation activities.
The NEPA DEIS concludes that there would be high indirect impacts from the loss of more than 6 miles
of fishing and boating in the Chehalis River upstream; the SEPA DEIS concludes that there would be
permanent loss of 13.8 miles of the Chehalis River for kayaking notwithstanding the fact that public
access for kayaking is not available above the proposed FRE site. The NEPA DEIS concludes that there
would be low indirect impacts from the loss of less than 1% of the Pe Ell South Permit Area for
recreational use; the SEPA DEIS concludes that these impacts would be moderate. The District
appreciates the refinement in the level of impacts reported; however, the District requests that the Corps
further quantify the level of current recreational use of the study area and re-examine the impact findings
on recreational resources. The NEPA DEIS provides little information to substantiate the conclusion of
high impact from the loss of 6 miles of fishing and boating upstream of the FRE facility. Currently private
landowners restrict access to a large area of their landholdings which includes the Project site, and a
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permit is required to enter the area this entire area. The NEPA DEIS provides no information as to
whether permits are issued to recreationalists that specifically use the Project area or the much larger
permit area and to what extent whitewater boaters or recreational fishers activities are occurring. The
impact analysis should consider that the area where the FRE facility is located is not currently available
for public use without a permit and that relatively few permits are annually available. It should be noted
that the District is committed to working with the public, public agencies, and private landowners to
discuss options for recreational access by the public within the area eventually controlled by the District.
The land use analysis in the NEPA DEIS correctly identifies a high impact on structures in the study
area from continued flooding under the No Action Alternative.
Both the NEPA and SEPA DEISs consider the potential impact of continued flooding on structures in the
study area under the No Action Alternative. The NEPA DEIS qualifies the impact as “high,” while the
SEPA EIS does not qualify the impact. This is an important consideration in the impacts discussion, and
the District believes that the NEPA DEIS has more accurately qualified the potential impact.

4- Corrections or clarifications of project features, assumptions, and items
of material interest in the NEPA DEIS
The District requests that the NEPA Final EIS incorporate the following corrections and clarifications.
Outlet gates. Section 4.1.3.3 page 58 of main document
The NEPA DEIS states that at flows above 8,000 cubic feet per second (cfs), the capacity of the outlets
may be exceeded. This statement occurs again in Section 6.4.1.2.1 of Appendix G. This analysis appears
to be based on a prior design of the FRE facility. The most current design of the FRE facility has a total of
five large sluices, whose combined capacity at the crown of the sluice tunnels is 12,500 cfs, which is
much greater than 8,000 cfs (see Section 6a, page 9 of the DAPA). The District requests that the Corps
correct this assumption in the FEIS to reflect the most current design of the FRE facility. This change in
the analysis presented in the FEIS of the projects impacts on surface water hydrology would need to be
revised.
Picket weir. Appendix K page 49, 4th bullet; Section 6.4.2.2.9 page 81, paragraph 3; Table 6.4-6
The NEPA DEIS assumes the use of a picket weir structure as part of the temporary trap and transport
facility. As described in Appendix K, this assumption leads to lower passage survival for upstream
migrating adult salmonids and downstream migrating steelhead and coastal cutthroat kelts, given its
likelihood to fail in winter and the poor performance of kelts passing through a picket barrier. However, a
picket weir is unlikely to be the type of barrier used as part of the temporary trap and transport facility. It
is anticipated that a velocity barrier or similar structure would instead be used and would result in passage
rates more closely matching those of the permanent collection, handling, transfer, and release facility and
a diversion tunnel without a picket barrier downstream (Combined Dam and Fish Passage Report,
Appendix G, Tables 4-4 and 4-2, respectively). The District provided clarification on the use of a picket

13

weir in comments on the SEPA DEIS Appendix E3 (see comment E-191), and the District requests that
the Corps also consider this comment in their assumptions for the temporary trap and transport facility
design in the NEPA FEIS. The NEPA DEIS should be updated to reflect the most likely barrier to be used
and reasonable estimates of survival
Wetland losses due to Airport Levee Improvements. Section 4.4.3.3 page 106 of main document
The NEPA DEIS quantifies permanent loss of wetlands at the Airport Levee due to excavation and fill
activities under the assumption that the levee would need to be widened. The District expects that the
proposed Airport Levee Improvements would be constructed within the existing Airport Levee footprint
with limited use of reinforced earth techniques, similar to those implemented during Phase 1
Improvements, in areas where there is not enough room for 2H:1W side slopes, to avoid impacts on
wetlands or cultural resources. The assumption in the NEPA DEIS is not consistent with what the District
has communicated to Corps staff: that no excavation or fill will occur in order to avoid impacts to cultural

1

District comment E-19 to the SEPA DEIS: “Picket weirs are unlikely to be the selected barrier technology, as they will have
worse performance compared to other barrier technologies. The District requests that the EIS be revised to reflect the use of a
barrier the would perform better under the required conditions, such as a concrete velocity barrier, instead of a picket weir
barrier and revise the assumptions in selecting a velocity barrier over a picket barrier considering the following:
•
The DEIS indicates a picket barrier was selected based on WDFW's familiarity with the technology, but does not
indicate that the hydrologic, environmental, and operational constraints of the site and project were considered in
selection of the technology. Include a discussion of the evaluation of the hydrologic, environmental, and operational
constraints of the site and project that were considered in selection of the technology for inclusion in the EIS.
•
Picket weir technology is unlikely to be selected for the barrier for the temporary trap and transport due to its poor
fish passage performance. The temporary trap and transport facility will have to operate year-round. High flows,
debris, and bedload during the winter months are likely to damage a picket weir barrier, making it ineffective or
causing it to be removed during extended periods of the year. Lack of a full barrier for extended periods of time has a
substantial negative impact on fish passage performance. A picket weir will also become clogged with debris from the
flow moving downstream, thus harming downstream survival of kelts, adult and juvenile salmonids, and resident fish,
whereas a velocity barrier will pass all fish species and life stages as well as debris downstream impinged. For these
reasons, a channel-spanning velocity barrier is more likely to be the selected barrier technology. A channel spanning
velocity barrier designed to NMFS and WDFW criteria will continue to provide a full, effective barrier during winter
months, thus reducing escapement, directing more fish into the fish trap, and improving overall performance of the
temporary trap and transport compared to a comparable facility with a picket weir fish barrier.
•
A picket weir would also require a fish ladder and supplying the ladder with water at all times because the fish trap
would have to be located at the top of bank. The reach of river cited for a T&T has tall, steep banks on either side of
the river. The traps would have to be located at top of bank to:
o Protect the traps from flooding, and thus, loss of fish (decreased performance),
o Readily access the fish transport tanks for transport and release upstream,
o Accommodate trapping fish at river levels for the full range of fish passage flows, and
o Protect the traps, hoisting mechanisms, and other steel and mechanical items from damage from debris,
bedload movement, and high flows.
•
Inflatable dams and other velocity-type barriers have a long history of performance in high flow, high bedload, debrispassing rivers; and are currently designed and installed in such environments throughout the country. For example,
USFWS’s Quinault Hatchery and WDFW’s Voights Creek Hatchery both utilize Obermeyer weir crest gate type barriers
and WDFW’s Skamania Hatchery utilizes a concrete velocity barrier to prevent upstream migration in conjunction
with their fish ladder and trap operations.
•
The cost to install an inflatable dam or velocity-type barrier with fish trap would be nearly the same as that required
to install a picket weir type barrier with fish trap as:
o Both barrier types will require a fish ladder and trap/holding facility at the top of bank, and a picket weir will
likely require a concrete foundation that spans the width of the river in order to minimize downtime to
replace pickets when they are damaged or washed out, similar to an inflatable dam or velocity-type
barrier.”
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resources and wetlands (please see letters to the Corps dated November 22, 2019, and March 12, 2019,
and Section 6e page 26 of the DAPA submittal). The District requests that the NEPA FEIS reflect the
most recent assumptions regarding construction of the Airport Levee Improvements and strike any direct
impacts on wetlands from the construction of the airport levee improvement component of the project in
the FEIS.
Special status species listings for terrestrial species.
Fisher (Pekania pennanti). Sections 5.1.1.3, 5.5.3.3, and Table A-2: The NEPA DEIS lists the west coast
Distinct Population Segment (DPS) of fisher as proposed for listing under the Endangered Species Act. In
this revised proposed listing rule, the West Coast DPS of the fisher has been revised to no longer include
Washington. “Our decision to revise the DPS was predominantly based on: (a) The apparent absence of
any extant historically native subpopulations in Washington or northern Oregon; and (b) the marked
separation of the fisher subpopulations in the NCSO, SOC, NSN, and SSN from fishers reintroduced in
Washington.” The District requests that the Corps remove the fisher from the list of Federally proposed
species.
Tenino pocket gopher (Thomomys mazama pugetensis). Sections 5.5.3.3, 6.4.3.3.3, and Table A-2: The
three listed subspecies of Mazama pocket gopher are listed in Thurston County, but only the range of the
Yelm pocket gopher (Thomomys mazama yelmensis) overlaps with the floodplain study area. Mazama
pocket gophers are not wide-ranging species, and the Olympia and Tenino subspecies would not disperse
into the study area; therefore, the District requests that the Corps include only the Yelm subspecies of
Mazama pocket gopher in the analysis.
*

*

*

*

*

The importance of the proposed Project coupled to the Aquatic Species Restoration Program2 to the
people and the ecosystem of the Chehalis Basin cannot be overstated. The extensive process and years of
study that have culminated in the production of the SEPA and NEPA DEISs now inform all who are
affected by, and seek to bring to fruition, solutions to flood damage reduction and aquatic habitat
restoration in the basin. As the Corps considers the Districts comments and initiates development of the
NEPA Final EIS the District will make our staff and consultants who have assisted us available for
consultation concerning these comments. The District is also continuing efforts to find additional means
to avoid and minimize the Projects impacts as well as advancing our initial efforts regarding the
feasibility of mitigating impacts. As they are developed we will communicate any relevant findings to
you. If you have any immediate questions or require clarification of our comments please contact me or
Betsy Dillin, Project Manager at the District. Betsy can be reached at Betsy.Dillin@lewiscountywa.gov
or (360) 740-1138.

Respectfully Submitted,

Erik Martin, District Administrator

2

Aquatic Species Restoration Program – A separate parallel program within the Chehalis River Basin to restore and
enhance aquatic resources.
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Preface
Preface
This document contains a draft Conceptual Vegetation Management Plan (VMP) for the Chehalis River
Basin Flood Damage Reduction Project (Project) proposed by the Chehalis River Basin Flood Control
Zone District. The purpose of the Conceptual VMP is to provide avoidance and minimization
components to the overall ecosystem mitigation approach for the Project. A primary objective of the
conceptual VMP is to minimize the extent of tree clearing and vegetation removal in the Flood Retention
Expandable (FRE) facility and temporary reservoir footprint to the extent practical, while balancing the
need to reduce the amount of woody material that would be generated within the area during a flood
event that triggers FRE operation.
This document expands upon the Technical Memorandum on Proposed Flood Retention Facility Pre‐
Construction Vegetation Management Plan submitted by Anchor QEA, LLC, in 2016. The Conceptual
VMP includes a summary of existing vegetation conditions in the proposed FRE Facility and temporary
reservoir area, mapping of inundation in the FRE temporary reservoir during major flood events and the
anticipated vegetation community responses likely to result from construction and operation of the
Project, a conceptual pre‐construction and facility operations selective tree harvest plan, and a
conceptual adaptive management plan. The Conceptual VMP will be used for future stakeholder and
agency coordination efforts and serve as the basis for a more detailed Final VMP once project permitting
commences.
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Acronyms and Abbreviations
Anchor QEA

Anchor QEA, LLC

BMPs

Best management practices

cfs

cubic feet per second

CMZ

channel migration zone

Corps

U.S. Army Corps of Engineers

DAHP

Washington State Department of Archaeology and Historic Preservation

dbh

diameter at breast height

DSM

digital surface model

DTM

digital terrain model

Ecology

Washington State Department of Ecology

EIS

Environmental Impact Statement

FCZD

Chehalis River Basin Flood Control Zone District

FEMA

Federal Emergency Management Agency

FRE

Flood Retention Facility ‐ Expandable

GIS

geographic information system

HDR

HDR Engineering, Inc.

I‐5

Interstate 5

LCC

Lewis County Code

LiDAR

light detection and ranging

mxd

map exchange document

NEPA

National Environmental Policy Act

NHPA

National Historic Preservation Act

NMFS

National Marine Fisheries Service

NPDES

National Pollutant Discharge Elimination System

NRCS

Natural Resources Conservation Service

OHWM

ordinary high water mark

Project

Chehalis River Basin Flood Damage Reduction Project

RCW

Revised Code of Washington

RMZ

riparian management zone

SMP

Shoreline Master Program

Chehalis River Basin Flood Damage Reduction Project
Conceptual Vegetation Management Plan

Page ii
November 2020

Acronyms and Abbreviations
USDA

U.S. Department of Agriculture

USFWS

U.S. Fish and Wildlife Service

VMP

Vegetation Management Plan

WAC

Washington Administrative Code

WDNR

Washington Department of Natural Resources

WMZ

wetland management zone

WSEL

water surface elevation
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1.0 Introduction
1.1

Project Background

The Chehalis River Basin Flood Control Zone District (FCZD) is proposing to construct a flood retention
facility near the town of Pe Ell and conduct airport levee improvements at the Chehalis‐Centralia Airport
in Lewis County, Washington (Project). The Project would reduce the extent and intensity of flooding
from the Chehalis River and improve levee integrity at the Chehalis‐Centralia Airport to reduce potential
flood damage in the Chehalis‐Centralia area.
Flooding has become more frequent in the Chehalis‐Centralia area in recent years. The three most
recent floods in 1996, 2007, and 2009 were the largest on record and caused extensive physical,
emotional, and economic damage. The 2007 and 2009 floods occurred only 13 months apart, affording
the community a short window of opportunity to restore the area between floods. These extreme floods
caused the loss of homes, farms, and businesses, and floodwater inundation resulted in the closure of
Interstate 5 (I‐5) for several days. These floods also caused damage to and closure of the Chehalis‐
Centralia Airport. Most of the flood damage occurred in the cities of Chehalis and Centralia, where there
is more intensive development in the floodplain. Peak flows from the 1996, 2007, and 2009 floods rank
in the top five ever observed at stream gages in the Chehalis River near Grand Mound, the Newaukum
River near Chehalis, and the South Fork Chehalis River.

1.2

Project Location

The flood retention facility would be located on Weyerhaeuser and Panesko Tree Farm property, south
of State Road 6 in Lewis County. It would be constructed on the mainstem Chehalis River at
approximately River Mile 108, about 1 mile south of (upstream of) Pe Ell. The facility would be located in
Section 3, Township 12N, Range 5W at parcel number 016392004000. The watershed area upstream of
the flood retention facility location is 68.9 square miles. Property within the flood retention facility and
reservoir footprint would no longer be managed as commercial forestland.
At the Chehalis‐Centralia Airport, the FCZD is proposing to raise the existing airport levee and part of
NW Louisiana Avenue. The property is located in Section 30, Township 14N, Range 2W, and the parcel
number is 005605080001. This construction would take place concurrently with flood retention facility
construction but could be completed within 1 construction year.

1.3

Project Description

The proposed Flood Retention Expandable (FRE) facility would temporarily store floodwater during
major floods and then release retained floodwater following the flood peak. Specific flow release
operations would depend on inflow and the need to hold water to relieve downstream flooding. Major
floods include events with river flows forecasted to reach 38,800 cubic feet per second (cfs) or more as
Chehalis Flood Protection Project
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measured at the Chehalis River Grand Mound gage located in Thurston County. Events of this magnitude
have a 15% probability of occurrence in any one year, or a 7‐year recurrence interval. Major floods also
include those with a lower frequency of occurrence, such as 10‐year, 100‐year, and 500‐year floods.
Except during flood reduction operations, the Chehalis River would flow through the structure’s low‐
level outlet works at its normal rate of flow and volume, and no water would be stored in the temporary
reservoir. This mode of operation would allow fish to pass both upstream and downstream.
The FRE facility would operate when flood forecasts predict a major or greater flood. The FRE facility
conduit gates would begin to close and start holding water approximately 48 hours before flows at the
Grand Mound gage (USGS 12027500) were predicted to exceed 38,800 cfs due to heavy rainfall in the
Willapa Hills. Once conduit gates begin to close, flows through the conduit gates would be reduced until
reaching a flow of 300 cfs. A 300‐cfs flow is a naturally occurring winter low flow on the Chehalis River.
The outflow rate would be adjusted based on observed flows and revised predictions. The FRE facility
would be operated to keep river outflow at a reduced rate until the peak flood passes the Grand Mound
gage.
FRE facility operation would cause the temporary reservoir to fill. The size of the temporary reservoir
depends on the peak of the flood flow and its duration, but in no case would it be greater than 808 acres
and would have a maximum depth of 212 feet (measured at conduit invert elevation 408 feet). Peak
flood flows for major or greater floods are predicted to last on the order of 2 to 3 days. Once the peak
flood flow has passed, a three‐stage reservoir evacuation operation would be implemented (see Section
4.0). The duration of temporary reservoir evacuation would depend on the magnitude of the flood event
and the amount of water temporarily stored. For catastrophic floods on the order of 75,100 cfs, it is
estimated that inundation would last approximately 36 days total from closing of conduit gates through
final reservoir evacuation.
The proposed construction of the FRE facility would require removal of vegetation for construction,
staging, and access in and around the FRE facilities footprint, as well as selective vegetation removal and
tree harvest within the temporary reservoir area before the project is commissioned and available for
operation.
Operation of the FRE facility would also require routine vegetation management in the temporary
reservoir area to ensure that the FRE facility could be safely operated. Vegetation management would
involve periodic selective tree harvest in the temporary reservoir. This would happen about every 7 to
10 years to keep larger trees from growing in areas that would be frequently flooded when the FRE
facility is activated.
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2.0 Regulatory Considerations
The Conceptual Vegetation Management Plan (VMP) is a component of the overall ecosystem effects
mitigation approach for the Project. Vegetation communities in the Project area, and specifically
streamside riparian vegetation, can help moderate local temperatures, intercept runoff and rainfall and
uptake nutrients that may affect downstream water quality. Vegetation also provides habitat for
wildlife. Functions provided by vegetation affect a variety of natural resources that are regulated at the
federal, state, and local level. The VMP aims to avoid and minimize impacts to vegetation communities
to the extent practical at the FRE facility and within the temporary reservoir area.
The following agencies and stakeholders may use the VMP to inform permit reviews, but do not have
discretionary authority to approve or deny the VMP as part of their permit approval process. The
exception is Washington State Department of Natural Resources (WDNR), who will need to issue a
Forest Practices Permit per the Washington State Forest Practices Rules (Title 222 Washington
Administrative Code [WAC]) in order for the FCZD to conduct selective and tree harvest and long‐term
vegetation management during Project construction and operations. WDNR would approve the VMP as
part of the Forest Practices Permit issuance. This permit is discussed in detail in Section 2.3.3.1.

2.1

Federal
2.1.1

2.1.1.1

U.S. Army Corps of Engineers

Section 404 Clean Water Act Permit

Section 404 of the Clean Water Act requires discharges of dredged and fill material into waters of the
U.S. be done only under the authorization of a permit. Because construction of the FRE facility would
involve excavation and fill placement in the Chehalis River and adjoining wetlands that are Waters of the
U.S., the Project would require a Section 404 permit from the Corps. The Corps is expected to review the
VMP as part of their evaluation of impacts to Waters of the U.S., and measures to avoid and minimize
such impacts.

2.1.2
2.1.2.1

U.S. Fish and Wildlife Service and National Marine Fisheries
Service

Endangered Species Act and Magnuson-Stevens Fishery Conservation and Management
Act

The Project could affect species listed under the Endangered Species Act (ESA) or designated critical
habitats. The U.S. Fish and Wildlife Service (USFWS) and National Marine Fisheries Service (NMFS) would
evaluate the effects on listed and proposed species and critical habitats and require specific
conservation measures for unavoidable impacts.
The Magnuson‐Stevens Fishery Conservation and Management Act requires federal action agencies to
consult with NMFS on all actions, or proposed actions, authorized, funded, or undertaken by the agency
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that may adversely affect Essential Fish Habitat. USFWS and NMFS may review the VMP as part of their
evaluation of potential impacts to listed species and habitats.

2.2

Tribal

The Corps, as federal lead agency, is conducting a review of the Project under the National
Environmental Policy Act (NEPA). This includes consultation under Section 7 of the federal Endangered
Species Act with the USFWS and NMFS and under Section 106 of the NHPA with tribes and DAHP.
Washington’s salmon and steelhead fisheries are also managed cooperatively in a unique co‐
management relationship. Co‐management of fisheries occurs through government‐to‐government
cooperation, communications, and negotiations. One government is the State of Washington, and the
other is Indian tribes whose rights were preserved in treaties signed with the federal government in the
1850s. The Tribes may review the VMP as part of government‐to‐government consultation relating to
project effects on fisheries.

2.3

State
2.3.1

2.3.1.1

Washington Department of Ecology

Shoreline Conditional Use and Substantial Development Permit

Chehalis River, Crim Creek, and Rogers Creek are Shorelines of the State located in the Project Area. The
FRE facility would be considered an in‐water structure within Lewis County’s Shoreline Master Program
(SMP), which is a conditional use within the Rural Conservancy shoreline designation (Lewis County
2017). Tree harvest conducted within shoreline jurisdiction must be in compliance with the Lewis
County SMP. Forest practices are a permitted use within the Rural Conservancy shoreline environment
designation (Lewis County 2017). Ecology has final approval for these permits under the Shoreline
Management Act (Chapter 90.58 Revised Code of Washington [RCW]). Ecology may review the VMP as
part of their evaluation of potential impacts to shoreline ecological functions.
2.3.1.2

Section 401 Clean Water Act Water Quality Certification

Because a federal (Corps) permit would be required to construct the Project, a Section 401 Water
Quality Certification from Ecology would be needed to document the state’s review of the Project and
its concurrence that the FCZD has demonstrated that the Project and associated activities will meet
state water quality standards. This certification is intended to provide reasonable assurance that the
FCZD’s project would comply with state water quality standards and other requirements for protecting
aquatic resources, and covers both construction and operation of the facility. Ecology is expected to
review the VMP as part of their evaluation of potential impacts to wetlands and aquatic waterbodies
regulated by Ecology under Section 401.
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2.3.2
2.3.2.1

Washington Department of Fish and Wildlife

Hydraulic Project Approval

A hydraulic project approval is required because the Project would use, divert, obstruct, and change the
natural flow and bed of Chehalis River and its tributaries, which are regulated as waters of the state. The
Project would include work in and adjacent to waters of the state. WDFW may review the VMP as part
of their evaluation of potential impacts to waters of the state.

2.3.3
2.3.3.1

Washington Department of Natural Resources

Forest Practices Permit

Selective tree harvest within the reservoir footprint during pre‐construction and facility operations
would be subject to Forest Practices Act Rules administered by the Washington Department of Natural
Resources (WDNR) through the Forest Practices Application. In addition, activities for construction and
operation of the FRE facility taking place on private or state forestland, including development of
quarries and expanding, maintaining, or abandoning roads, would also be subject to Forest Practices Act
Rules. These rules provide direction on how to implement the Forest Practices Act (Chapter 76.09 RCW)
and Stewardship of Non‐Industrial Forests and Woodlands (Chapter 76.13 RCW), and are designed to
protect public resources such as water quality and fish habitat while maintaining a viable timber
industry in Washington.
It is anticipated that selective tree harvest required for the Project would deviate from prescribed Forest
Practices Act Rules, and therefore an Alternate Plan would need to be developed in order to acquire a
Forest Practices Permit. WDNR may convene an Interdisciplinary Team to advise the applicant on how to
successfully complete and implement an alternate plan to adequately maintain functions of riparian
corridors and other sensitive areas. The Interdisciplinary Team is typically led by a Forest Practices
Forester who serves as the representative of WDNR, and may include stakeholders such as Ecology field
staff, representative(s) of the affected Native American Tribe(s), local or federal authorities that have
jurisdiction, and other interested parties that may participate at the discretion of the applicant. WDNR
will need to approve the VMP as part of their Forest Practices Permit issuance.

2.4

Local and Regional
2.4.1

2.4.1.1

Lewis County

Critical Areas Review

The Project would be within, abutting, or likely to affect critical areas regulated by Lewis County (i.e.,
wetlands, wetland buffers, and Fish and Wildlife Habitat Conservation Areas [FWHCAs]). Therefore,
review of critical areas and associated permits will be required in accordance with Lewis County Code
(LCC) Chapter 17.38. Lewis County may review the VMP as part of their evaluation of potential impacts
to critical areas.
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2.4.1.2

Shoreline Conditional Use and Shoreline Substantial Development Permit

The FRE facility would be considered an in‐water structure within Lewis County’s SMP, which is a
conditional use within the Rural Conservancy shoreline environment designation. Development of the
FRE facility and forest practices associated with Conceptual VMP implementation would require a
Shoreline Substantial Development Permit. Lewis County issues these permits in accordance with the
Lewis County SMP. Lewis County may review the VMP as part of their evaluation of potential impacts to
shoreline ecological functions.
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3.0 Existing Conditions
3.1

Existing Vegetation Mapping
3.1.1

Vegetation Mapping Methods

Existing vegetation communities were documented in the FRE temporary inundation study area, which
encompasses the temporary reservoir pool from water surface elevation (WSEL) 425 up to WSEL 620
feet, the maximum WSEL for the 2007 event of record. Vegetation mapping used geographic
information system (GIS) data and aerial photography available from public sources. A map exchange
document (mxd) was set up in GIS with an empty feature class with defined domains for each land cover
community that would be digitized. The mxd was populated with the following GIS reference files from
previous studies and publicly available information: digital surface models (DSMs) showing the height of
tree canopy (WDNR 2020a); digital terrain models (DTMs) representing the ground elevation (WDNR
2020b); streams, wetlands, and ditches mapped by Anchor QEA, LLC (Anchor QEA 2018); and logging
road data (WDNR 2020c).
Using the reference data above as well as Google Earth aerial imagery from 1990 through 2018 (Google,
LLC 2019), vegetation was characterized in the study area and digitized into distinct land cover classes
using the vegetation communities identified in the Proposed Flood Retention Facility Pre‐construction
Vegetation Management Plan (Anchor QEA 2016), as amended with additional land use classifications
such as open water, bare ground/roads, and logged lands to accurately capture current conditions in the
study area. A reconnaissance‐level site visit was conducted by FCZD biologists in June 2020 to
qualitatively ground‐truth the desktop mapping of the land cover types.
Table 1 summarizes land cover classifications, typical vegetation within each cover classification, and
distinct characteristics that were used to map identified land cover types in the study area.
Table 1. Summary of Land Cover Classifications
Land Cover
% Cover in Study
Classification
Area
Wetlands

Open Water/Sand Bar

1%

10%

Typical Vegetation

Distinct Characteristics

See Anchor QEA (2018)

Wetlands delineated by
Anchor QEA 2018.

Unvegetated

Mapped aquatic features
(Anchor QEA 2018) and
associated sand bars, rock
features, etc.

Terrestrial Bare
Ground/Roads

4%

Unvegetated

Lack of vegetation over
multiple growing seasons;
often associated with wide
logging roads and
equipment staging areas.

Herbaceous/Grass

1%

Reed canarygrass (Phalaris
arundinacea), colonial bentgrass

Grasses and forbs present
during growing season;
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Land Cover
Classification

% Cover in Study
Area

Typical Vegetation
(Agrostis capillaris), sword fern
(Polystichum munitum), western
lady fern (Athyrium angustum),
piggyback plant (Tolmiea
menziesii), creeping buttercup
(Ranunculus repens)

Distinct Characteristics
often found adjacent to
wetlands, riparian
corridors, and recently
disturbed areas.

<1%

Various willows (Salix spp.), young
red alder (Alnus rubra), red‐osier
dogwood (Cornus alba), vine
maple (Acer circinatum), Indian
plum (Oemleria cerasiformis),
thimbleberry (Rubus parviflorus),
salmonberry (Rubus spectabilis)

Dominated by deciduous
shrub/saplings less than 6
meters (20 feet) tall (>75%
cover).

17%

Red alder, Western red cedar
(Thuja plicata), Western hemlock
(Tsuga heterophylla), black
cottonwood (Populus
balsamifera), cascara (Frangula
purshiana), willows, big leaf
maple (Acer macrophyllum), red
elderberry (Sambucus racemosa),
snowberry (Symphoricarpos
albus)

Dominated by deciduous
tree species 6 meters (20
feet) tall or taller (>75%
cover).

Mixed
Coniferous/Deciduous
Transitional Forest

29%

Douglas fir (Pseudotsuga
menziesii), red alder, big leaf
maple

Approximately equal
distribution of deciduous
and coniferous species (not
clearly dominated by one
or the other).

Coniferous Forest

28%

Douglas fir

Dominated by coniferous
species (>75% cover).

Sun‐tolerant grasses and forbs,
Douglas fir seedlings

Evidence of logging (i.e.,
clearcutting) on historic
aerial imagery; replanting
visible within last 5 years
(2015–2020) or not
replanted.

Douglas fir saplings

Evidence of logging on
historic aerial imagery;
replanting identified 5 or
more years ago (prior to
2015).

Deciduous Riparian
Shrubland

Deciduous Riparian
Forest with Some
Conifers

Logged, replanted 0–5
years

Logged, replanted 5–15+
years

3.1.1.1

7%

3%

Wetland and Open Water/Sand Bar

Wetlands and streams mapped in the Wetland, Water, and Ordinary High Water Mark Delineation
Report (Anchor QEA 2018) were imported into GIS to create the Wetland and Open Water/Sand Bar land
cover classifications, respectively.
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The ordinary high water marks (OHWM) for Crim Creek, Roger Creek, and the Chehalis River were not
delineated in their entirety during field visits conducted by Anchor QEA due to access limitations and the
length of reaches within the project area. Instead, Anchor QEA conducted a desktop‐based GIS analysis
using light detection and ranging (LiDAR)‐generated topography to interpret the OHWM elevation
between each point that was gathered in the field. Minor adjustments were made to GIS‐based stream
mapping to more accurately reflect the spatial extent of streams visible on aerial photography.
3.1.1.2

Terrestrial Bare Ground/Roads

The Terrestrial Bare Ground/Roads land cover class includes wide logging roads and equipment staging
areas. Historic aerial imagery was used to identify areas lacking vegetation for multiple growing seasons
that were not associated with aquatic areas. To account for the surface area of logging roads obscured
by dense vegetation and not visible on aerial imagery, a 7.5‐foot buffer was applied to the centerline of
mapped road features.
3.1.1.3

Herbaceous/Grass

The Herbaceous/Grass class accounts for upland areas dominated by grasses and forbs that are not
wetlands. Herbaceous vegetation was distinguished from bare ground by comparing multiple years of
aerial imagery to confirm the presence of vegetation during the growing season. Herbaceous vegetation
was also commonly associated with areas recently disturbed by logging operations, and was found
adjacent to areas categorized as Terrestrial Bare Ground. Species typically found in these areas include
reed canarygrass (Phalaris arundinacea), colonial bentgrass (Agrostis capillaris), sword fern (Polystichum
munitum), western lady fern (Athyrium angustum), piggyback plant (Tolmiea menziesii), and creeping
buttercup (Ranunculus repens).
3.1.1.4

Deciduous Riparian Shrubland

The Deciduous Riparian Shrubland class was modeled after the Cowardin “Scrub‐Shrub” class, which
includes areas dominated by woody vegetation less than 6 meters (20 feet) tall, including true shrubs,
young trees, and trees or shrubs that are small or stunted because of environmental conditions
(Cowardin et al. 1979). This class was identified and mapped based on the prevalence of deciduous
shrub species and proximity (generally within 200 feet) to mapped streams and aquatic areas. Species
typically found in these areas include various willows (Salix spp.), red‐osier dogwood (Cornus alba), vine
maple (Acer circinatum), Indian plum (Oemleria cerasiformis), thimbleberry (Rubus parviflorus),
salmonberry (Rubus spectabilis), and red alder (Alnus rubra) saplings.
3.1.1.5

Deciduous Riparian Forest with Some Conifers

The Deciduous Riparian Forest classification was established based on the Cowardin “Forested” class,
which includes forested areas characterized by woody vegetation that is 6 meters (20 feet) or taller
(Cowardin et al. 1979). Deciduous forest stands were differentiated from scrub‐shrub communities using
the DSM GIS layer to determine approximate tree height. Although the class is dominated by deciduous
tree species (approximately >75% deciduous cover), scattered conifer trees were also commonly
observed in these areas. Deciduous species were distinguished from conifers using multiple years of
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aerial imagery to identify seasonal differences in canopy cover. Species typically found in the Deciduous
Riparian Forest class includes red alder, Western red cedar (Thuja plicata), Western hemlock (Tsuga
heterophylla), black cottonwood (Populus balsamifera), cascara (Frangula purshiana), willows, big leaf
maple (Acer macrophyllum), red elderberry (Sambucus racemosa), and snowberry (Symphoricarpos
albus).
3.1.1.6

Mixed Coniferous/Deciduous Transitional Forest

Mixed Coniferous/Deciduous Transitional Forest represents areas with an approximately equal
distribution of coniferous and deciduous tree species. Tree heights were estimated using the DSM layer,
and the distribution of coniferous and deciduous species was determined using seasonal differences in
canopy cover from historic aerial imagery. Species typically found in these areas include Douglas fir
(Pseudotsuga menziesii), red alder, and big leaf maple.
3.1.1.7

Coniferous Forest

Areas dominated by coniferous tree species (>75% cover) were characterized as Coniferous Forest. The
Coniferous Forest class is typically dominated by Douglas fir and often includes stands of various age
classes managed for logging.
3.1.1.8

Recently Logged Areas

Areas with evidence of recent logging activity (i.e., clearcutting) were identified by comparing multiple
years of aerial imagery. Recently logged areas with evidence of replanting within the last 5 years (2015
to present) or no evidence of replanting were characterized as “Logged, replanted 0‐5 years.” Areas with
evidence of replanting more than 5 years ago (prior to 2015) were characterized as “Logged, replanted
5‐15+ years.” The 5‐year threshold represents an approximation of time required for logged lands in the
Pacific Northwest to transition from an early seral stage, in which grasses and forbs are predominant, to
a shrub‐sapling stage in which Douglas‐fir seedlings accelerate in growth (Burns and Honkala 1990; Lam
and Maguire 2011; USDA Forest Service 2012).

3.1.2

Existing Vegetation Mapping Results

An existing land cover map of the study area is presented in Appendix A.
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4.0 FRE Temporary Reservoir Inundation
Impacts
4.1

Inundation Mapping
4.1.1

Inundation Mapping Methods

The methods described below were used to generate the temporary reservoir inundation limits
anticipated for the regulation of flood events by the proposed FRE facility. The inundation limits are the
same as the vegetation study area, encompassing WSEL 425 to 620 feet.
Topography data were obtained from public light detection and ranging (LiDAR) databases. A series of
digital terrain models (DTMs) provided by the Washington State Department of Natural Resource’s
LiDAR program were used to generate contour lines (datum: North American Vertical Datum of 1988
[NAVD88]). HDR Engineering, Inc. (HDR), used ArcGIS’s “Mosaic to New Raster” tool to merge multiple
DTMs into a single DTM that covers the entire project area. Once created, the new DTM was used to
derive contours using the ArcGIS Contour tool. This tool was used to define the base contour, contour
interval, and maximum vertices per contour. No unit conversion factor (Z factor) was used to generate
the project contours. For the purpose of modeling, contours at a 5‐foot contour interval were created
with a base contour of zero.
The contour files were imported to AutoCAD 2018 and used to generate the inundation contour lines
and show the aerial extent of these inundation limits. The following key WSEL contours were selected to
illustrate the aerial (i.e., planform) extent of inundation during each of the three stages of temporary
reservoir evacuation that would be implemented to evacuate the reservoir after a major flood event
(i.e., events with river flows forecasted to reach 38,800 cfs or more) when the FRE facility is activated:
1. Initial Reservoir Evacuation (Max. WSEL to WSEL 528 feet): The maximum WSEL for each major
flood event will vary depending on the intensity of the flood event. To evacuate the temporary
reservoir after a major flood event, the partially closed reservoir outlet gates will open and
increase outflow by 1,000 cfs each hour, from 300 cfs (minimum outflow during flood
operations) to a maximum outflow of 5,000 to 6,500 cfs. This will cause evacuation of the
temporary reservoir from its peak WSEL at the maximum pool, which will be limited to 10 feet
per day (5 inches per hour) to reduce risk of landslides. During all major flood events, the 10‐
feet‐per‐day evacuation rate will continue until the pool elevation reaches 528 feet. Once the
pool elevation reaches 528 feet, debris management operations will begin.
2. Debris Management Evacuation (WSEL 528–500 feet): During major flood events, debris from
surrounding tributaries and hillsides may be swept into the reservoir. Debris management
procedures will be used to ensure that large woody debris will not impact dam operations or
cause damage to the FRE facility.
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Debris management will begin once the pool elevation falls to 528 feet. At this time, evacuation
rates will be slowed to 2 feet per day (1 inch per hour) for a 14‐day period. During this period,
crews operating from boats will move large debris to an existing log‐sorting yard within the
reservoir area previously operated previously by Weyerhaeuser. The slowed evacuation rate will
continue until the pool elevation fall to 500 feet. Once the pool elevation reaches 500 feet,
debris management operations will conclude.
3. Final Reservoir Evacuation (WSEL 500–425 feet): When the pool elevation falls to WSEL of 500
feet, evacuation rates will increase to 10 feet per day (5 inches per hour) once debris
management operations are complete. Evacuation will continue at this rate until the pool
elevation returns to 425 feet (empty reservoir). At this point, the reservoir will no longer be
impounding water and the Chehalis River will return to a free‐flowing state.
The State Environmental Policy Act Draft Environmental Impact Statement: Proposed Chehalis River
Basin Flood Damage Reduction Project (EIS; Ecology 2020) analyzed three historical flood events and
two theoretical events, the 10‐year event and the 100‐year event (see Table 2). To determine the
predicted maximum reservoir pool WSELs resulting from FRE operations for each of these flood events,
the regulated and unregulated flood hydrographs were obtained from the EIS and notations were added
to the hydrograph plots to clarify key evacuation stages. Similar information was applied to the
inundation limit map created in AutoCAD 2018. Additionally, the total inundation time above each of the
three key reservoir evacuation elevations—maximum WSEL, WSEL 528 feet, and WSEL 500 feet—was
determined from the time steps obtained from the flood hydrographs provided in the EIS.

4.1.2

Inundation Mapping Results

Table 2 shows the acreage and duration of inundation expected during the three stages of temporary
reservoir drawdown for each major flood event evaluated. Inundation maps for historical and modeled
flood events are presented in Appendix B. The figures show the Initial Reservoir Evacuation, Debris
Management Evacuation, and Final Reservoir Evacuation areas in blue, yellow, and orange, respectively.
Hydrographs for each major flood event are provided in Appendix C.
The terms used in Table 2 are defined as follows:


Area of inundation refers to the area (in acres) of reservoir inundated during each stage of
temporary reservoir drawdown. As described above, the Debris Management Evacuation and
Final Reservoir Evacuation stages will have uniform operation during all major flood events;
therefore, the acreage will be consistent during these operational milestones. The area
inundated at the start of the Initial Reservoir Evacuation stage differs based on the severity of
the flood event.



Duration of inundation represents the maximum number of days of inundation during each
stage of reservoir evacuation. The duration differs depending on the severity of the historical or
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Table 2. Acreage and Duration of Inundation for Historical and Modeled Flood Events during Temporary Reservoir Evacuation Stages
Initial Reservoir Evacuation
(WSEL >528 feet)
Historical/Modeled
Event

Area of
Inundation
above
WSEL 528
feet

Duration
of
Inundation
above
WSEL 528
feet

Total
Reservoir
Areaa

10‐year event

238 acres

Up to 5.9
days

100‐year event

426 acres

1996 flood event

Debris Management Evacuation
(WSEL 528–500 feet)

Maximum
WSELb

Area of
Inundation
at WSEL
500–528
feet

Duration
of
Inundation
at WSEL
520–500
feetc

519 acres

568 feet

122 acres

Up to 10.7
days

707 acres

604 feet

410 acres

Up to 9.8
days

691 acres

2007 flood event

527 acres

Up to 11.1
days

2009 flood event

324 acres

Up to 7.8
days

Total
Reservoir
Area

Area of
Inundation
at WSEL
425–500
feet

Duration
of
Inundation
at WSEL
500–425
feetd

Total
Reservoir
Area

Up to 20.2
days

281 acres

159 acres

Up to 26.9
days

159 acres

122 acres

Up to 25.0
days

281 acres

159 acres

Up to 31.8
days

159 acres

601 feet

122 acres

Up to 24.5
days

281 acres

159 acres

Up to 31.0
days

159 acres

808 acres

620 feet

122 acres

Up to 25.2
days

281 acres

159 acres

Up to 32.3
days

159 acres

605 acres

585 feet

122 acres

Up to 22.0
days

281 acres

159 acres

Up to 28.8
days

159 acres

a

This value also represents the maximum area of inundation for the modelled flood event.

b

This value also represents the maximum WSEL for the modelled flood event.

c

Includes 14 days for debris‐clearing activities starting when evacuation following flood peak falls to WSEL 528 feet.

d

This value also represents the maximum number of days of flooding for the modelled flood event.
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modeled flood event. For the Debris Management Evacuation stage, this number includes 14
days for debris‐clearing activities.



Maximum WSEL gives the peak temporary reservoir pool WSEL for each flood event prior to the
start of the Initial Reservoir Evacuation stage.

The results of the inundation mapping show that the maximum pool WSEL of the Initial Reservoir
Evacuation area will range between 620 and 568 feet. The acreage of inundation above 528 feet (lower
limit of the Initial Reservoir Evacuation area) will range between 238 and 527 acres, and the duration of
inundation will range between 5.9 and 11.1 days. The Debris Management Evacuation area will have 122
acres of inundation between WSEL 528 and 500 feet, and will be inundated between 20.2 and 25.2 days.
The Final Reservoir Evacuation area will have 159 acres of inundation between WSEL 500 and 425 feet.
This area will be inundated at least 26 days under each flood event, and up to 32 days under the event
of record (historic 2007 flood event).
Table 3 summarizes the range of acreage, inundation extent, and duration at each evacuation stage
from the more frequent (10% chance) major flood event to the least frequent (<1% chance) major flood
event. Figure 1 graphically depicts each evacuation stage for each flood event plotted as acreage of
inundation over time. The standardized three‐stage evacuation operations that will be implemented
when the dam is activated during all major flood events provides a more accurate depiction of the
duration and extent of inundation to evaluate impacts during operation of the dam. During any major
flood event, nearly half of the reservoir or more will be inundated for only 6 to 11 days. Longer periods
of inundation that will have greater potential effects on vegetation will commence at the Debris
Management Evacuation stage.
Table 3. Inundation Zones Based on Temporary Reservoir Evacuation Stages
Temporary
Reservoir
Drawdown Stage
Initial Reservoir
Evacuation
Debris
Management
Evacuation
Final Reservoir
Evacuation

% Chance of
being Flooded in
a Year

Duration

WSEL Range

Total Reservoir
Area

10%

Up to 5.9 days

568–528

238 acres

<1%

Up to 11.1 days

620–528

527 acres

10%

Up to 20.2 days

528–500

122 acres

<1%

Up to 25.2 days

528–500

122 acres

10%

Up to 26.9 days

500–425

159 acres

<1%

Up to 32.3 days

500–425

159 acres
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Figure 1. FRE Temporary Reservoir /ŶƵŶĚĂƚŝŽŶĐƌĞĂŐĞOverdŝŵĞ
ϵϬϬ

Initial Reservoir
Evacuation: 6 to 11 days

ϴϬϬ

2007 Flood
ϳϬϬ

100-yr Event
/ŶƵŶĚĂƚŝŽŶĐƌĞĂĂŐĞ;ĂĐƌĞƐͿ

ϲϬϬ

1996 Flood
ϱϬϬ

2009 Flood
ϰϬϬ

Debris Management
Evacuation: 20 to 25 days

ϯϬϬ

ϮϬϬ

Final Reservoir
Evacuation: 26 to 32 days

ϭϬϬ

10-yr Event

Ϭ
Ϭ

ϱ

ϭϬ

ϭϱ

ϮϬ

ĂǇƐ

Ϯϱ

ϯϬ

ϯϱ

ϰϬ

4.2

Vegetation Responses to Flooding
4.2.1

General Flood Tolerance Themes

The likelihood of woody vegetation to survive a flood event is dependent on a variety of factors,
including time of year, soil type, age and health of plants, frequency, duration and depth of inundation,
and plant species. Flooding also causes mechanical destruction of vegetation through the direct impact
of flood waters and the debris they transport, and through the erosion of substrate (Bendix 1998). It has
also been noted that standing water is more harmful than moving flood water and that flood‐tolerant
plants are often injured by flooding in standing water (Kozlowski 1982, as cited in Kozlowski 1984).
Flooding also contributes to changes in the physical status of soil, as waterlogging causes large
aggregates to break into smaller particles. As flood levels recede, the small particles are rearranged into
a more dense structure, creating smaller soil‐pore diameters, higher mechanical resistance to root
penetration, low oxygen concentrations and the inhibition of resource use (Engelaar et al. 1993).
Flooding that occurs during the growing season is significantly more harmful to plant survival than
flooding that occurs during the dormant season (Kozlowski 1984, 1997). The growing season for the
project area was determined based on the period in which temperatures are above 28 degrees
Fahrenheit in 5 out of 10 years using the long‐term climatological data collected by the U.S. Department
of Agriculture’s (USDA) Natural Resources Conservation Service (NRCS) (2020a). Using the USDA NRCS
Climate Analysis for Wetlands table for the nearest station (Centralia), the growing season was
approximated to be typically between March 6 and November 23, or a total of 262 days.
The depth of flooding also introduces stresses to vegetation. Partially to fully submerged plants have
partial to full loss of direct contact with atmospheric oxygen, which limits the ability for gas exchange to
occur in leaves. Sunlight is also greatly reduced or extinguished, hampering photosynthesis (Parolin
2009). Trees that are submerged only partially during a flood event generally have greater survivability
than fully submerged trees (Siebel et al. 1998; North Dakota State University 2000).
The types of soils found in the inundated area and their ability to drain or retain water also influences
vegetation survival. Sandy soils drain much faster than predominantly clay‐based soils, which hold water
and remain wet for longer periods (Jull 2008). Soils in the study area are mapped by USDA NRCS as
Winston loam (45.6%), Bunker loam (20.3%), Katula‐Rock outcrop complex (10.9%), Aquic Xerofluvents
(5.0%), and others (USDA NRCS 2019). In their natural state, nearly all soils found in the study area are
classified as “well drained,” meaning that water is removed from the soil readily but not rapidly (Soil
Science Division Staff 2017).
The age and health of the plants also contribute to an individual plant’s ability to survive a flood event.
Young seedlings have been found to be more sensitive to flooding injury than older seedlings (Kozlowski
1997). Established, healthy trees and shrubs are also more tolerant of flooding than old, stressed, or
young plants of the same species (Jull 2008).
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4.2.2

Flood Tolerance of Plant Species in the FRE Temporary
Reservoir

Flood‐tolerant plants survive in anaerobic environments using various morphological and physiological
adaptations, depending on the species and environmental conditions. Specifically, red alder exhibits
adaptations that permit flood tolerance, including the formation of adventitious roots when subject to
flooding (Batzli and Dawson 1997; Harrington 2006). Other studies recorded 100% survival of red alder
seedlings when subjected to a 20‐day flood and a 20‐day recovery period (Harrington 1987).
In a controlled flooding experiment conducted by Minore in 1968, winter inundation did not significantly
affect the survival or growth of western hemlock, red alder, Sitka spruce, lodgepole pine, or western
redcedar, but even 1 week of winter inundation was detrimental to Douglas fir. In the same experiment,
summer flooding survival rates for both western redcedar and lodgepole pine were significantly better
than Douglas fir after 4 weeks of summer flooding. Minore (1968) concluded that short periods of
winter flooding will likely not injure western hemlock, red alder, Sitka spruce, lodgepole pine, or western
redcedar seedlings, but found that Douglas fir seedlings are very intolerant of flooding. It was also found
that photosynthesis and transpiration of Douglas fir have been shown to decrease within 4 to 5 hours
after flooding, indicating rapid stomatal closure (Zaerr 1983, as cited in Kozlowski and Pallardy 2002).
Based on a comprehensive literature review, existing vegetation species commonly found in the project
area were sorted into three categories of anticipated flood tolerance:


Low: 1–7 days of inundation



Moderate: 8–14 days of inundation



Medium‐High: 6–30 days of inundation



High: 15–30+ days of inundation

Table 4 summarizes the relative flood tolerance of common native woody plants found in the project
area. Species with low anticipated flood tolerance, including Douglas fir, are likely to exhibit signs of
flood stress after only a few days. Signs of flood stress in plants includes yellowing or browning of
leaves, curled leaves, leaf wilt and drop, reduced size of new leaves, early fall color, branch dieback,
formation of sprouts along stems or trunk, and gradual decline and death (Jull 2008). Stressed trees are
also more susceptible to secondary organisms such as canker fungi and insects that bore into phloem
and wood (Jull 2008).
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Table 4. Relative Flood Tolerance of Common Native Woody Plants in the FRE Temporary Reservoir
Withrow‐
Common
Scientific
Tilley et al.
Walters et al.
Robinson et Whitlow and Wenger
Name
Name
2012
1980
al. 2011
Harris 1979
1984

USDA
PLANTS
Databasea

Miscellaneous
Sources

Red‐osier
dogwood

Cornus alba

High (10–30+
days)

Very tolerant
(2+ growing seasons)

High tolerance

Very tolerant
(>1 year)

N/A

High

N/A

Narrow leaf
willow

Salix exigua

Medium‐high
(6‐–30 days)

Very tolerant
(all willows; 2+
growing seasons)

High tolerance
(all willows)

Very tolerant
(>1 year)

Moderately
tolerant

High

94.9 days of maximum
flooding at elevations
where species was most
commonb

Hooker’s
willow

Salix
hookeriana

N/A

Very tolerant
(all willows; 2+
growing seasons)

High tolerance
(all willows)

Very tolerant
(>1 year)

Moderately
tolerant

High

N/A

Pacific willow

Salix lasiandra

Medium‐high
(6–30 days)

Very tolerant
(all willows; 2+
growing seasons)

High tolerance
(all willows)

Very tolerant
(>1 year)

Moderately
tolerant

High

146.3 days of maximum
flooding at elevations
where species was most
commonb

Lodgepole
pine

Pinus contorta

N/A

Intermediately
tolerant
(1–3 months during
growing season)

N/A

Tolerant
(1 growing
season)

Moderately
tolerant

Low

100% survival of seedlings
inundated 1–4 weeks in
winter; 100% survival
after 4 weeks in summer;
50% survival after 8 weeks
in summer;c tolerated
submergence for 14 daysd

Black
cottonwood

Populus
balsamifera ssp.
Trichocarpa

Medium (6–
10 days)

Tolerant (most of 1
growing season)

High tolerance

Tolerant
(1 growing
season)

Moderately
tolerant

Medium

100% survival but varied
growth response after 20‐
day flooding and 20‐day
recovery periode

Red
elderberry

Sambucus
racemosa

Medium (6–
10 days)

N/A

High tolerance

Tolerant

N/A

N/A

N/A

Hardhack

Spiraea
douglasii

N/A

N/A

N/A

High

Suffered no obvious injury
after being inundated and
covered in fine layer of silt
during flood eventf
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Common
Name

Scientific
Name

Tilley et al.
2012

Walters et al.
1980

Withrow‐
Robinson et
al. 2011

Whitlow and
Harris 1979

Wenger
1984

USDA
PLANTS
Databasea

Miscellaneous
Sources

Western red
cedar

Thuja plicata

N/A

Tolerant (most of 1
growing season)

High tolerance

Tolerant
(1 growing
season)

Weakly
tolerant

N/A

100% survival of seedlings
inundated 1–4 weeks in
winter and 4 and 8 weeks
in summerc

Sitka spruce

Picea sitchensis

N/A

Tolerant (most of 1
growing season)

N/A

Slightly tolerant
(30 days)

Weakly
tolerant

Low

100% survival of seedlings
inundated 1–4 weeks in
winter; 84% survival after
4 weeks in summer; 34%
after 8 weeks in summer;c
actively growing seedlings
were alive after 22 days of
root floodingg

Ponderosa
pine

Pinus
ponderosa

N/A

Intermediately
tolerant
(1–3 months during
growing season)

Medium
tolerance

Slightly tolerant
(30 days)

Intolerant

N/A

N/A

Western
hemlock

Tsuga
heterophylla

N/A

Tolerant (most of 1
growing season)

N/A

Slightly tolerant
(30 days)

Weakly
tolerant

N/A

100% seedling survival
after 1–4 weeks
inundation in winter; 34%
survival after 4 weeks in
summer; 16% survival
after 8 weeks in summerc

Big leaf
maple

Acer
macrophyllum

N/A

Intermediately
tolerant
(1–3 months during
growing season)

Medium
tolerance

Intolerant

Weakly
tolerant

Medium

In repeated flood events
in British Columbia,
Canada, some maples
succumbed, particularly if
they were growing very
activelyf

Vine maple

Acer circinatum

N/A

Tolerant (most of 1
growing season)

Low tolerance

N/A

N/A

N/A

N/A

Red alder

Alnus rubra

Medium (6–
10 days)

Very tolerant
(2+ growing seasons)

High tolerance

Intolerant (no
more than a few
days)

Moderately
tolerant

Low

Recovered after 50‐day
flood and 20‐day
recovery;h 100% seedling
survival but varied growth
response after 20‐day
flood and 20‐day
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Common
Name

Scientific
Name

Tilley et al.
2012

Walters et al.
1980

Withrow‐
Robinson et
al. 2011

Whitlow and
Harris 1979

Wenger
1984

USDA
PLANTS
Databasea

Miscellaneous
Sources
recovery;e 100% seedling
survival after 1–4 weeks in
winter; 50% survival after
4 weeks in summer; 65%
survival after 8 weeks in
summer;c static flooding
killed 2‐year‐old saplings
after 4–6 days of flooding
when water was above
soil surface;i suffered
“markedly” in flooded
lowland forest after
inundation; died in large
numbers and regarded as
one of the trees most
susceptible to damage by
floodingf

Indian plum

Oemleria
cerasiformis

N/A

N/A

Low to Medium

N/A

N/A

Medium

N/A

Snowberry

Symphoricarpos
albus

Medium (6–
10 days)

Intermediately
tolerant
(1–3 months during
growing season)

Medium
tolerance

N/A

N/A

N/A

N/A

Thimbleberry

Rubus
parviflorus

N/A

N/A

Low tolerance

N/A

N/A

Low

N/A

Salmonberry

Rubus
spectabilis

N/A

N/A

High tolerance

N/A

N/A

Medium

N/A

Mock orange

Philadelphus L.

Unknown

N/A

Medium
tolerance

Intolerant
(no more than a
few days)

N/A

N/A

N/A

Bitter cherry

Prunus
emarginata

N/A

Intermediately
tolerant

N/A

Intolerant
(no more than a
few days)

N/A

N/A

N/A

(1–3 months during
growing season)
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Common
Name

Scientific
Name

Tilley et al.
2012

Walters et al.
1980

Withrow‐
Robinson et
al. 2011

Whitlow and
Harris 1979

Wenger
1984

USDA
PLANTS
Databasea

Miscellaneous
Sources

Douglas fir

Pseudotsuga
menziesii

N/A

N/A

Low tolerance

Intolerant
(no more than a
few days)

Intolerant

Low

Winter flooding for 1–4
weeks causes severe
injury; 0% seedling
survival after 4 or 8 weeks
during summer;c tolerated
submergence for 14 daysd

Cascara

Frangula
purshiana

N/A

N/A

Medium
tolerance

Intolerant
(no more than a
few days)

N/A

N/A

N/A

Oregon ash

Fraxinus
latifolia

N/A

Tolerant (most of 1
growing season)

High tolerance

N/A

Weakly
tolerant

High

Static flooding killed 2‐
year‐old saplings after 4–6
days of flooding when
water was above soil
surfacei

aUSDA

NRCS 2020b.
1966, as cited in Whitlow and Harris 1979. Looks at days of average maximum flooding at elevations where species was found to be most common.
cMinore 1968.
dMcCaughey and Weaver 1991.
eHarrington 1987.
fBrink 1954.
gCoutts 1981, as cited in McCaughey and Weaver 1991.
hBatzli and Dawson 1997.
iEwing 1996.
bWakefield
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4.3

Inundation Effects in FRE Temporary Reservoir and Proposed
Pre-Construction Tree Harvest Rationale

Figure 2 shows land cover acreage mapped within the project area at each evacuation stage. An existing
land cover map of the study area is presented in Appendix A.
The Initial Reservoir Evacuation area consists mainly of Coniferous Forest, dominated by Douglas fir, and
Mixed Coniferous/Deciduous Transitional Forest, dominated by Douglas fir, red alder, and big leaf
maple. The Initial Reservoir Evacuation area would be inundated between 6 to 11 days during a flood
event and some trees could be partially submerged, depending on the severity of the flood. As such,
species with low anticipated flood tolerance (e.g., Douglas fir) would likely exhibit signs of flood stress
and some mortality in the Initial Reservoir Evacuation area. These trees should be monitored and
removed if they exhibit significant injury or mortality during facility operations. Species with moderate
flood tolerance are not expected to experience significant mortality in the Initial Reservoir Evacuation
area, but should be monitored for signs of flood stress after periods of prolonged inundation.
Monitoring methods are described in more detail in Section 5.2.1.
The Debris Management Evacuation area consists primarily of Mixed Coniferous/Deciduous Transitional
Forest, dominated by Douglas fir, red alder, and big leaf maple, and Deciduous Riparian Forest with
Some Conifers, including species such as red alder, Western red cedar, Western hemlock, black
cottonwood, willows, and big leaf maple. The Debris Management Evacuation area would be inundated
between 20 and 25.2 days, and most trees throughout this area would be partially or fully submerged
for the duration of this time. Submergence introduces additional novel stresses to trees, decreasing
their likelihood of survival. Therefore, all tree species that are not highly tolerant of flooding—all species
except for willows and black cottonwood—would need to be removed throughout the area.
The Final Reservoir Evacuation area consists mainly of Deciduous Riparian Forest with Some Conifers,
Mixed Coniferous/Deciduous Transitional Forest, and Open Water land cover classifications. The Final
Reservoir Evacuation area would be inundated between 26 and 32 days and trees in this zone would be
fully submerged. It is highly unlikely that any trees would be able to survive in this area after prolonged
inundation and full submergence. Therefore, all trees in this area would need to be removed.
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Figure 2. Land Cover Acreage by Drawdown Stage
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5.0 Pre-Construction and Facility
Operations Selective Tree Harvest
Plan
Selective tree harvest within the reservoir footprint during pre‐construction and facility operations
would be subject to Forest Practices Act Rules administered by the Washington Department of Natural
Resources (WDNR) through the Forest Practices Application.
The Project would likely require deviations from the methods and requirements prescribed in the Forest
Practices Act Rules. Through the use of alternate plans, applicants are permitted to develop
management prescriptions that will achieve resource protection through alternative methods from the
Forest Practices Act. The alternate plan policy for WDNR is outlined in WAC 222‐12‐040 and also
discussed in the Forest Board Practices Manual Section 21 (WDNR 2013). To be approved, alternate
plans must provide protection for public resources at least equal in overall effectiveness to the
protection provided by the Forest Practices Act and rules (WAC 222‐12‐040(1)). Alternate plans should
be submitted with the Forest Practices Application and must include a site map showing affected
resources and proposed management activities. The plan must also include descriptions of current site
conditions and proposed management activities, a list of the Forest Practices Act Rules that the
alternate plan is intended to replace, and, if applicable, a monitoring and adaptive management plan
and corresponding implementation schedule.
The selective tree harvest plan below describes the conceptual approach for selective tree harvest, and
an overview of Forest Practices Act Rules that will need to be considered in development of the
Alternate Plan for acquisition of a Forest Practices Permit.

5.1

Pre-Construction Selective Tree Harvest Plan

The proposed Project would require clearing of all vegetation from the proposed FRE facility and
construction access and staging areas. As discussed in Section 4.3, most trees in the Debris Management
Evacuation and Final Reservoir Evacuation areas of the temporary reservoir would experience significant
stress or mortality resulting from prolonged inundation during a flood event. Dead or dying trees and
woody debris pose a hazard to dam operations personnel and could potentially damage dam facilities
(e.g., intake structure, flood gates). Due to these safety and logistical concerns, the FCZD proposes to
selectively harvest trees from the Debris Management Evacuation area and harvest all trees from the
Final Reservoir Evacuation area (Figure 3). This Pre‐Construction Selective Tree Harvest Plan provides
methods to identify trees within different inundation areas that will need to be targeted for removal
prior to commencement of facility operations. The plan also outlines options for tree removal using
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guidance from the WDNR Forest Practices Board Manual and the Washington State Forest Practices
Rules (Title 222 WAC).
The FCZD commits to the avoidance of burning of trees and other cleared vegetation at the FRE facility
site, along routes of new roads, and within the FRE temporary reservoir area. To the extent practical,
harvested trees would be used in the construction of mitigation measures or released downstream to
resupply woody material to maintain natural aquatic habitats. Any surplus material would be sold.
Additional best management practices (BMPs) to avoid and minimize impacts on threatened and
endangered species during vegetation management activities are in the DRAFT Biological Assessment
and Essential Fish Habitat Assessment – Chehalis River Basin Flood Damage Reduction Project: Flood
Retention Facility, Airport Levee Improvements, and Mitigation Actions (HDR 2020).

5.1.1

Tree Removal Methods and Guidelines

Trees and other vegetation would be completely cleared from the FRE facility site footprint and
construction areas. In the Initial Reservoir Evacuation area, where inundation is expected to last
between 6 to 11 days during a flood event, selective tree harvest is not proposed to occur prior to
construction of the FRE facility. Species with low flood tolerance, such as Douglas fir, should be
monitored and removed if they exhibit significant injury or mortality during facility operations, as
outlined in the Facility Operations Selective Tree Harvest Plan below.
Selective tree harvest in the Debris Management Evacuation area would need to target all tree species
that are not highly flood‐tolerant (i.e., all tree species except for willows and black cottonwood). All
trees in the Final Reservoir Evacuation area would need to be removed. Project pre‐construction and
facility operations tree harvest would require a Forest Practices Permit from WDNR under the Forest
Practices Act; therefore, the selective tree harvest plans would need to comply, to the extent practical,
with applicable timber harvest requirements outlined in the WDNR Forest Practices Board Manual and
the Washington State Forest Practices Rules (Title 222 WAC).
5.1.1.1

Washington State Forest Practices Rules
5.1.1.1.1

Riparian Management Zones

The Forest Practices Rules designate a Riparian Management Zone (RMZ) on each side of a stream that
to retain riparian function after timber harvest. In Western Washington, the RMZ is measured
horizontally from the outer edge of the bankfull width or the outer edge of the Channel Migration Zone
(CMZ), whichever is greater (WAC 222‐16‐010). The width of the RMZ is based on the “site‐potential
tree height” of a typical tree at age 100 and stream size (i.e., bankfull width) (Washington Forest
Protection Association 2004). Site‐potential tree height is derived by WDNR’s site classes, which refer to
the growing conditions of the soil as described by the USDA NRCS (2019), and is a measure of the forest
site productivity or growth potential of the forest.
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Review of WDNR Site Class GIS Data (WDNR 2018) determined that the site class along the Chehalis
River is primarily Site Class II, with some areas of Site Classes III and IV at higher elevations and along
tributaries such as Crim Creek and Rogers Creek. Based on this assessment, the RMZ along the Chehalis
River is generally 170 feet wide in areas categorized as Site Class II, with a width of 140 feet and 110 feet
in areas of Site Classes III and IV, respectively (Table 5).
The RMZ is comprised of three different zones: the core zone, inner zone, and outer zone, defined
below per WAC 222‐16‐010:


In Western Washington, the RMZ core zone is defined as the 50‐foot buffer of a Type S or F
water, measured horizontally from the outer edge of the bankfull width or the outer edge of the
channel migration zone, whichever is greater.



In Western Washington, the RMZ inner zone is the area measured horizontally from the outer
boundary of the core zone of a Type S or F water to the outer limit of the inner zone. The outer
limit of the inner zone is determined based on the width of the affected water, site class, and
management option chosen for timber harvest within the inner zone.



The RMZ outer zone is the area measured horizontally between the outer boundary of the inner
zone and the RMZ width, measured from the outer edge of the bankfull width or the outer edge
of the channel migration zone, whichever is greater.

No timber harvest or construction is allowed in the 50‐foot core zone except operations related to forest
roads as detailed in WAC 222‐30‐021(1).
Forest practices in the inner zone must be conducted in such a way as to meet or exceed stand
requirements to achieve the goal outlined in WAC 222‐30‐010(2), which seeks to “protect aquatic
resources and related habitat to achieve restoration of riparian function; and the maintenance of these
resources once they are restored.” To harvest in the inner zone, adequate shade must be present based
on the guidelines outlined in WAC 222‐30‐040. Furthermore, harvest is permitted within the inner zone
of an RMZ adjacent to a Type S or F1 water in Western Washington only if the timber stand exceeds the
“stand requirements” described in WAC 222‐30‐021(1). To determine inner zone harvest opportunity,
detailed tree data must be entered into the WDNR Desired Future Condition Worksheet (WDNR 2009)
for each stream segment within the reservoir footprint. If inner zone harvest is permitted, trees can be
harvested using one of two options: thinning from below or leaving trees closest to the water.

1

Type S waters means all waters, within their bankfull width, that are inventoried as "shorelines of the state" under
chapter 90.58 RCW. The segments of the Chehalis River, Crim Creek, and Rogers Creek that occur in the Project area are
designated as Type S waters. Type F waters means segments of natural waters other than Type S Waters that are known to be
used by fish, or meet the physical criteria to be potentially used by fish per WAC 222‐16‐030. For the purposes of this
Conceptual VMP, it is assumed that all waters within the temporary reservoir area are Type S or Type F waters. Stream typing
will be refined and confirmed with WDNR and WDFW during the permitting phase of the Project.
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For the purposes of this VMP, the option to thin from below will be used as feasible, as this option
reduces the amount of woody debris that could come loose and damage dam facilities following
prolonged inundation, starting with smaller‐diameter trees. Under this option, thinning must retain a
minimum of 57 conifer trees per acre. Since the Chehalis River is more than 10 feet wide, the inner zone
varies from 33 to 78 feet wide, depending on site class (WAC 222‐30‐021(I); Table 5).
Using the option of thinning from below in the inner zone, the outer zone width will vary depending on
stream width and site class, outlined in Table 5. Timber harvest in the outer zone must leave 20 conifer
riparian‐leave trees per acre after harvest, either dispersed or clumped. Riparian‐leave trees must be at
least 12 inches diameter at breast height (dbh) and must be left uncut throughout all future harvests
(WAC 222‐30‐021(1)(c)).
Table 5. Riparian Management Zone (RMZ) Widths in the Project Areaa
Inner Zone Widthd
Stream
Stream
bankfull
bankfull
width ≤ 10
width > 10
feet
feet

Outer Zone Widthe
Stream
Stream
bankfull
bankfull
width ≤ 10
width > 10
feet
feet

Site
Classb

RMZ
Width

Core
Zone
Widthc

II

170 feet

50 feet

63 feet

78 feet

57 feet

42 feet

III

140 feet

50 feet

43 feet

55 feet

47 feet

35 feet

IV

110 feet

50 feet

23 feet

33 feet

37 feet

27 feet

V

90 feet

50 feet

10 feet

18 feet

30 feet

22 feet

a RMZ

widths from WAC 222‐30‐021(1)(b)(ii)(B)(1). For the purposes of this Conceptual VMP, the following are assumed: (1) all
waters within the temporary reservoir area are Type S or Type F waters and (2) thinning from below in the inner zone is the
treatment for tree harvest that will be required within the 50‐foot core zone. Stream typing will be refined and confirmed with
WDNR and WDFW during the permitting phase of the Project.
bSite Class I not present in project study area.
cCore zone measured from outer edge of bankfull width or outer edge of CMZ of water (WAC 222‐16‐010).
dInner zone measured from outer edge of core zone to the outer limit of the inner zone.
eOuter zone measured from outer edge of inner zone to outer limit of the RMZ.

5.1.1.1.2

Wetland Management Zone

Selective tree harvest occurring near wetlands is also subject to wetland management zone (WMZ)
requirements outlined in WAC 222‐30‐020 and WAC 222‐16‐035. The width of the WMZ is determined
based on the size of the wetland and the wetland type, as described in WAC 222‐30‐020. Under the
Washington State Forest Practices Rules, wetlands that require protection are categorized as Type A
(nonforested), Type B (nonforested), or Forested Wetlands, defined below per WAC 222‐16‐035:


Nonforested wetlands means any wetland or portion thereof that has, or if the trees were
mature would have, a crown closure of less than 30%.
o

Type A Wetland classification applies to all nonforested wetlands that are greater than 0.5
acre in size, including acreage of open water where the water is completely surrounded by
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the wetland; and are associated with at least 0.5 acre of ponded or standing open water.
The open water must be present on the site for at least 7 consecutive days between April 1
and October 1 to be considered for the purposes of these rules.
o


Type B Wetland classification applies to all other nonforested wetlands greater than 0.25
acre.

Forested wetland means any wetland or portion thereof that has, or if the trees were mature
would have, a crown closure of 30% or more.

WMZ protection applies to Type A and Type B wetlands, and is measured horizontally from the wetland
edge or the point where a nonforested wetland becomes a forested wetland (WAC 222‐30‐020(8)). The
WMZ width for Type A wetlands ranges from 25 to 200 feet, depending on wetland size and if the
wetland meets the definition of a bog. For Type B wetlands with more than 0.5 acre of nonforested
wetland, the WMZ width ranges from 25 to 100 feet; no WMZ is required for Type B wetlands with less
than 0.5 acre of nonforested wetland (WAC 222‐30‐020). No WMZ is required for forested wetlands;
however, unless otherwise approved in writing by WDNR, harvest methods shall be limited to low‐
impact harvest or cable systems (WAC 222‐30‐020(7)).
In Western Washington, a total of 75 trees greater than 6 inches dbh must be left per acre of WMZ
(WAC 222‐30‐020(8)(b)). Of these, 25 trees must be greater than 12 inches dbh and 5 must be greater
than 20 inches dbh. Furthermore, ground‐based equipment cannot be used within the minimum WMZ
without written permission from WDNR (WAC 222‐30‐020(8)(e)). In areas where WMZ and RMZ
protections overlap, the one providing the most protection to the resource shall be used (WAC 222‐30‐
020(8)).
5.1.1.1.3

Other Considerations for Tree Removal

The Forest Practices Rules stipulate that no harvest or construction is permitted within the boundaries
of a channel migration zone or within the bankfull width of any Type S or F water (WAC 222‐30‐020).
There are also minimum shade requirements to prevent excessive increases in water temperature
within a proposed harvest area. Shade requirements outlined in WAC 222‐30‐040 must be met
regardless of harvest opportunities provided in the inner zone RMZ rules (WDNR 2000; WAC 222‐30‐
021). Based on regional water temperature characteristics and the elevation of the Chehalis River and
the tributaries where selective tree harvest is proposed, a minimum of 75% tree canopy cover is
required after harvest (WDNR 2000, 2019; WAC 222‐30‐040(2)).
Landowners are also required to leave a minimum number and size of trees and down logs to provide
current and future wildlife habitat within the harvest area. In Western Washington, for each acre of
timber harvested, three wildlife reserve trees, two green recruitment trees, and two down logs must be
left after harvest (Table 6; WAC 222‐30‐020(12)(b)). Wildlife reserve trees are defined as defective,
dead, damaged, or dying trees that provide or have the potential to provide habitat for those wildlife
species dependent on standing trees (WAC 222‐16‐010). Green recruitment trees are trees left after
harvest for the purpose of becoming future wildlife reserve trees under WAC 222‐30‐020(12).
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As outlined in Table 6, wildlife reserve trees must be at least 10 feet in height and 12 or more inches dbh
to be counted toward wildlife reserve tree retention requirements (WAC 222‐30‐020(12)(c)). Green
recruitment trees must be at least 10 inches dbh and 30 feet in height, with at least one‐third of their
height in live crown to be counted toward green recruitment tree requirements (WAC 222‐30‐
020(12)(c)). Large, live defective trees with broken tops, cavities, or other severe defects are preferred
as green recruitment trees. Down logs must have a small end diameter greater than or equal to 12
inches and a length greater than or equal to 20 feet or equivalent volume to be counted.
Table 6. Requirements for Retaining Leave Trees and Down Logs in Western Washington
Wildlife Tree Type

Number per acre

Minimum Height

Minimum Diameter

Wildlife Reserve Tree

3

10 feet

12 inches dbh

Down Log

2

20 feet

12 inches dbh at small end

Green Recruitment

2

30 feet with 1/3 live crown

10 inches dbh

Source: WAC 222‐30‐020(12).

To facilitate safe and efficient harvesting operations, wildlife reserve trees and green recruitment trees
may be left in clumps. For the purposes of distribution, no point within the harvest unit shall be more
than 800 feet from a wildlife reserve tree or green recruitment tree retention area (WAC 222‐30‐
020(12)(e)).

5.1.2

Pre-Construction Vegetation Removal Goals and Objectives

The following goals and objectives for pre‐construction vegetation removal have been established to
minimize impacts on environmental resources in the Project area while meeting the safety and
operational needs of the FRE facility.
5.1.2.1

Goal 1: Reduce potential for future damage to dam facilities and ensure safety of dam
operations personnel.
Objective: Completely clear woody vegetation from the dam site and from any areas where
temporary construction and associated access and staging will be required.
Objective: Remove vegetation that could pose a hazard to dam operations personnel,
especially those responsible for wood material collection and transport.
Objective: Avoid burning of all cleared vegetation.

5.1.2.2

Goal 2: Harvest marketable timber in areas where projected inundation depths and
durations would be expected to kill tree species that do not tolerate extended flooding or
submersion.
Objective: Coordinate with landowners and WDNR to allow for removal of trees within
RMZs along the Chehalis River and tributaries in the reservoir footprint.
Objective: Remove all tree species that are not highly flood‐tolerant (all tree species except
for willows and black cottonwood) in the Debris Management Evacuation area (Figure 3).
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Clearly mark highly flood‐tolerant trees that are designated to be retained.
Objective: Remove all trees in the Final Reservoir Evacuation area.
Objective: Avoid disturbing understory upland vegetation.
Objective: Harvest trees so as to retain stumps in order to minimize ground disturbance and
potential sedimentation.
Objective: Avoid burning of all removed trees.
5.1.2.3

Goal 3: Harvest timber in a manner to avoid and minimize impacts to aquatic and riparian
functions along the Chehalis River and its tributaries in the reservoir footprint.
Objective: Apply applicable BMPs as described in WAC 222‐30‐030 through 222‐30‐090 to all
waterbodies and riparian management zones. Key BMPs include, but are not limited to:
(1) Avoid disturbing understory riparian vegetation.
(2) Avoid disturbing stumps and root systems and any logs embedded in the bank.
(3) Leave high stumps where necessary to prevent felled and bucked timber from
entering the water.
(4) Leave any retained trees that display large root systems embedded in the bank.
(5) Use reasonable care during timber yarding to minimize damage to the vegetation
providing shade to the stream or open water areas and to minimize disturbance to
understory vegetation, stumps, and root systems.
(6) Minimize the release of sediment to waters downstream from the yarding activity.

5.1.2.4

Goal 4: Harvest timber in a manner to avoid and minimize impacts to wetland functions
in the temporary reservoir footprint to the extent practical.
Objective: Apply applicable BMPs as described in WAC 222‐30‐030 through 222‐30‐090 to all
wetlands and wetland management zones. Key BMPs include, but are not limited to:
(1) Avoid disturbing understory wetland vegetation.
(2) Avoid cable yarding timber in or across Type A or B wetlands except with approval by
the WDNR.
(3) Minimize the release of sediment to waters downstream from the yarding activity.

5.1.2.5

Goal 5: Minimize temporal loss of tree canopy in the temporary reservoir footprint.
Objective: 20% of the proposed selective tree harvest would occur each construction year
over the five‐year construction period. Selective tree harvest would be sequenced such that
trees within the Riparian Management Zones of the Chehalis River and its tributaries (Figure
4) are harvested last.
Objective: Replace trees removed each construction year at a 1:1 ratio with tree saplings.
Replaced trees will be planted during the planting season (October‐March) immediately
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following tree harvest. Tree species selection will be based on the reservoir evacuation area
where replanting is needed (Table 7 in Section 6.4.2.1).

5.2

Facility Operations Selective Tree Harvest Plan
5.2.1

Monitoring Methods

During facility operations, trees in the temporary reservoir area would be monitored for significant
stress and mortality in areas where selective harvest was not conducted prior to construction. Flood
stress in plants can cause yellowing or browning of leaves, curled leaves, leaf wilt and drop, reduced size
of new leaves, early fall color, branch dieback, the formation of sprouts along stems or trunk, and
greater susceptibility to harmful organisms such as canker fungi and insects (Jull 2008). There would be
uncertainty in predicting an elevation at which trees would likely be severely stressed or killed once the
FRE facility is activated during major flood events. The uncertainty is due in part to the unpredictable
nature of flood events and in part to the difficulty in predicting how individual trees will respond to
inundation.
Trees in the FRE temporary reservoir should be monitored by a forester or other WDNR‐approved
professional annually and after periods of prolonged inundation for signs of flood stress. Unhealthy and
dead trees should be marked and removed on an as‐needed basis to eliminate potential risks to dam
operations personnel and facility infrastructure. Monitoring efforts should also evaluate the
reestablishment of tree species in areas where selective harvest was conducted prior to construction
(i.e., Debris Management Evacuation and Final Reservoir Evacuation areas).
Since a small portion of trees must be left in place in the Debris Management Evacuation and Final
Reservoir Evacuation areas to comply with Forest Practices Rules, it is anticipated that a number of
these trees will experience significant stress and mortality. Leave trees in the RMZ and WMZ and those
selected to serve as wildlife habitat should be identified and evaluated annually and after periods of
prolonged inundation. These trees should be removed if they become a safety hazard or pose a risk of
damage to dam facilities.

5.2.2

Facility Operations Selective Tree Harvest Plan

The FCZD proposes that every 7 to 10 years, trees that are not highly tolerant of flooding (all tree
species except for willows and black cottonwood) larger than 6 inches in diameter within the Debris
Management Evacuation area and all trees in the Final Reservoir Evacuation area be removed to reduce
accumulation of woody material at the FRE conduits. Tree harvest conducted during facility operations
would be subject to the Forest Practices Rules outlined in Section 5.1.1.1, and would adhere to pre‐
construction vegetation removal Goals and Objectives described in Section 5.1.2.
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6.0 Conceptual Adaptive Management
Plan
6.1

Overview

As described in Chapter 5, the FCZD anticipates that an Alternate Plan will need to be developed with an
Interdisciplinary Team in order to acquire a Forest Practices Permit from WDNR since tree harvest
activities during pre‐construction and facility operation would likely vary from prescribed Forest
Practices Rules. Therefore, the framework of the adaptive management plan focuses primarily on
criteria that would be required for an Alternate Plan.
This adaptive management plan addresses how uncertainties regarding the frequency, duration, and
intensity of future flood events and resulting impacts to vegetation will be considered in order to inform
the management of vegetation in the reservoir footprint. For the purposes of this plan, “adaptive
management” refers to actions taken as part of the project to:


Establish long‐term ecological goals and objectives to avoid and minimize long‐term impacts to
riparian, wetland, and upland habitats;



Identify uncertainties associated with future flood events and potential impacts to vegetation in
the temporary reservoir footprint;



Identify potential problems, possible solutions, and site management adjustments to rectify
foreseeable issues based on results of long‐term monitoring;



Provide contingency plans if needed for proposed vegetation management; and



Serve as part of the feedback loop between vegetation monitoring and management actions
that will lead to appropriate adjustment.

Figure 4 delineates proposed zones for which pre‐construction monitoring, adaptive management goals
and objectives, and replanting treatments will be applied:


Riparian Vegetation Management Zone (RMZ): these zones are established based on the RMZ
widths outlined in Section 5.1.1.1. The RMZ’s would encompass approximately 16.3 river miles
of streams and 444 acres of adjoining riparian lands.



Wetland Vegetation Management Zone: these zones are established based on wetlands
identified and delineated by Anchor QEA (2018).



Upland Vegetation Management Zone: remaining lands within the FRE temporary reservoir
extent that are not wetlands, waterbodies, or RMZs.
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The conceptual adaptive management plan described below presents basic plan elements that will be
developed in more detail into a Final Adaptive Management Plan in coordination with the Project’s
WDNR Interdisciplinary Team once permitting is underway.

6.2

Pre-Construction Monitoring

Monitoring will be conducted throughout the FRE Temporary Reservoir to document pre‐construction
riparian functions, wetland management zone conditions, and upland habitat conditions as they pertain
to vegetation community composition.
6.2.1.1

Methods
6.2.1.1.1

Riparian Functions

Pre‐construction riparian functions will be documented along the Riparian Management Zones of
streams in the FRE temporary reservoir footprint (Figure 4). The following functions will be assessed
using the “Assessing Riparian Function” guidelines presented in Section 21, Guidelines for Alternate
Plans, in the Forest Practices Board Manual (WDNR 2000):


Stream shading



Stream bank stability



Woody debris availability and recruitment



Sediment filtering



Nutrients and leaf litter fall
6.2.1.1.2

Wetland Management Zone Existing Conditions

Pre‐construction monitoring of wetland management zones in the FRE temporary reservoir footprint
shall be coordinated with the wetland impact analyses required for federal, state, and local wetland
permitting. Pre‐construction wetland functions have been documented in the Anchor QEA (2018)
Wetland, Water, and Ordinary High Water Mark Delineation Report. Pre‐construction monitoring will
confirm status of wetland functions as they pertain to vegetation communities, as documented in the
delineation report.
6.2.1.1.3

Uplands Existing Conditions

Pre‐construction monitoring of uplands in the FRE temporary reservoir footprint will evaluate the
condition and extent of upland habitats as presented in Section 3.1. Similar desktop and field
reconnaissance methods will be utilized to confirm current upland habitat conditions. Pre‐construction
monitoring of upland conditions will be conducted in conjunction with the pre‐construction marbled
murrelet nesting habitat suitability surveys described in the DRAFT Biological Assessment and Essential
Fish Habitat Assessment – Chehalis River Basin Flood Damage Reduction Project: Flood Retention Facility,
Airport Levee Improvements, and Mitigation Actions (HDR 2020).
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6.2.1.2

Monitoring Schedule

Pre‐construction monitoring should be conducted once, 1 to 2 years prior to start of construction
activities during the growing season.

6.3

Adaptive Management Goals and Objectives

Adaptive Management Goals describe the overall intent of the adaptive management plan; Adaptive
Management Objectives describe individual components of the adaptive management plan designed to
achieve the goals. Performance standards, which identify measurable, quantifiable indicators of
performance relative to the restoration goals and objectives, will be developed as part of the final VMP
once proposed goals and objectives are confirmed with the Interdisciplinary Team during permitting.

6.3.1
6.3.1.1

Goals and Objectives

Goal 1: Maintain the minimal acceptable level of riparian function in the temporary FRE
reservoir footprint compared to pre-construction conditions.
Objective: Maintain the following functions in Riparian Management Zones at the minimal
acceptable level as determined with the Interdisciplinary Team:
(1) Stream shading
(2) Stream bank stability
(3) Woody debris availability and recruitment
(4) Sediment filtering
(5) Nutrients and leaf litter fall

6.3.1.2

Goal 2: Minimize loss of tree and shrub wetland vegetation communities in the FRE
temporary reservoir compared to pre-construction conditions.
Objective: The net acreage of wetlands identified as forested wetlands during pre‐
construction monitoring shall be retained as forested or forested, scrub‐shrub wetlands per
the definitions in Cowardin et al. (1979).
Objective: There will be no net loss of acreage of scrub‐shrub wetlands as defined by
Cowardin et al. (1979) pre‐construction monitoring.

6.3.1.3

Goal 3: Minimize loss of forested and shrub upland vegetation communities in the Upland
Vegetation Management Zones compared to pre-construction conditions.
Objective: The net acreage of forested upland vegetation communities quantified during the
pre‐construction monitoring shall not degrade to a condition below shrubland.
Objective: There will be no net loss of acreage of shrubland vegetation communities
quantified during pre‐construction monitoring.

6.3.1.4

Goal 4: Limit the establishment of noxious and invasive weeds throughout the FRE
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temporary reservoir footprint following periods of prolonged inundation.
Objective: Eradicate all Class A weeds and control selected Class B weeds on Lewis County’s
noxious weed list (2020) if identified in the reservoir footprint.

6.4

Adaptive Management Monitoring
6.4.1

Methods

Long‐term monitoring will be conducted annually to evaluate vegetation conditions in the FRE
temporary reservoir footprint during FRE facility operations, especially following periods of prolonged
inundation. Monitoring efforts will focus on evaluating whether performance standards are being met;
performance standards will be identified in the final VMP. The monitoring phase of the project is
expected to consist of iterative and corrective measures, such as removing invasive species, and is
expected to occur for the lifetime of the FRE facility operations. Performance standards will be identified
in the final VMP.

6.4.2

Revegetation Guidelines

This section presents concepts for potential revegetation treatments if long‐term adaptive management
goals and objectives are not being met. Detailed planting plans are not proposed to be developed at this
time, since the actual frequency, intensity, and extent of flood events over time will determine which
areas need to be revegetated and cannot be predicted during the design phase. It is anticipated that
some areas that are subject to more frequent flooding may need to be revegetated soon after start of
facility operations to allow establishment of more flood‐tolerant species. Conversely, some vegetation
communities will likely show slower transition over time and not need immediate or whole‐scale
revegetation efforts.
6.4.2.1

Conceptual Plant Palette

Areas within the FRE temporary reservoir that are determined to require revegetation with trees and/or
shrubs will need to be primarily assessed based on the evacuation area where revegetation is needed,
as duration, extent, and frequency of flooding will be the primary drivers for survival of vegetation in
replanted areas. Therefore, the plant palettes presented below are based on respective evacuation
zones as opposed to specific Vegetation Management Zones. Revegetation in the Debris Management
Evacuation and Final Reservoir Evacuation areas likely will experience more prolonged and deeper
flooding after major flood events, and therefore will require revegetation with more flood‐ tolerant
species. The Initial Reservoir Evacuation area will experience shorter, shallower periods of flooding and
therefore moderately flood‐tolerant species are expected to survive in this zone. Plant species identified
in Section 4.2.2 and other flood‐tolerant native species found in wetlands in the study area (Anchor QEA
2018) have been selected for proposed plant palettes by replanting zone (see Table 7).
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Table 7. Proposed Plant Palette by Replanting Zone
Replanting Zone

Scientific Name

Common Name

Trees
Alnus rubra

Red alder

Picea sitchensis

Sitka spruce

Thuja plicata

Western red cedar

Shrubs
Initial Evacuation Area

Acer circinatum

Vine maple

Oemleria cerasiformis

Indian plum

Frangula purshiana

Cascara

Rubus spectabilis

Salmonberry

Sambucus racemosa

Red elderberry

Symphoricarpos albus

Snowberry

Trees
Fraxinus latifolia

Oregon ash

Populus balsamifera

Black cottonwood

Salix lasiandra

Pacific willow

Shrubs
Debris Management Evacuation Area

Cornus alba

Red‐osier dogwood

Lonicera involucrata

Twinberry

Rubus spectabilis

Salmonberry

Rosa nutkana

Nootka rose

Rubus parviflorus

Thimbleberry

Rubus spectabilis

Salmonberry

Trees
Salix lasiandra

Pacific willow

Shrubs
Final Reservoir Evacuation Area

6.4.2.2

Cornus alba

Red‐osier dogwood

Salix exigua

Narrow‐leaf willow

Salix hookeriana

Hooker’s willow

Spiraea douglasii

Hardhack

Site Preparation and Planting Details

Site preparation will be focused mainly on preparing revegetation areas so that plantings can
successfully establish with minimal maintenance, and avoid disturbance to surrounding live vegetation.
Site preparation methods shall include use of native soils and stockpiling native soils if necessary,
scarifying or disking to break up any compacted soils, and use of compost or other soil amendments to
improve soil media.
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Plant material will be provided from commercial nurseries. Inspection of all woody plants will be
conducted to ensure compliance with the revegetation plan specifications regarding size requirements,
root ball mass, and overall health of the plant. Planting zones will be delineated per the revegetation
plan, with planting conducted under the supervision of FCZD biologists or other qualified staff. Planting
is to occur from October through March, avoiding times of FRE operation.

6.4.3

Contingency Plan

Contingency plans describe what actions can be taken to correct deficiencies in achieving a plan’s goals
and objectives. The adaptive management plan goals, objectives, and performance standards create a
baseline by which to measure whether the site is performing as proposed and whether or not a
contingency plan is necessary. All contingencies cannot be anticipated.
The contingency plan will be flexible so that modifications can be made if portions of the adaptive
management plan do not produce the desired results. Problems or potential problems will be evaluated
by the FCZD and Interdisciplinary Team. Specific contingency actions will be developed, agreed to by
consensus, and implemented based on all scientifically and economically feasible recommendations.
Table 8. Potential Contingency Actions for the Vegetation Management Zones
Contingency Action a

Resource/Issue
Sites do not meet goals and
objectives for scrub‐shrub or
forested cover

Over‐competition by
invasive species






Revegetate with appropriate woody plant species.
Re‐evaluate the suitability of the plant species for site conditions.
Consider use of alternate species.
Undertake additional monitoring.




Identify/Evaluate predominant invasive species in the mitigation areas.
Initiate invasive species control protocols appropriate to species type,
conditions of infestation area, and level of infestation (e.g., herbicide
application, mowing).

a

Contingency actions listed are only a subset of potential actions. All contingency actions discussed above should be considered
and the appropriate actions taken based on an understanding of the actual causes of poor performance.
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Appendix A. Existing Vegetation Mapping
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Appendix B. Inundation Maps for Historic and Modeled
Major Flood Events
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Appendix C. Hydrographs for Major Flood Events
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Good morning Brandon,
Please find attached WDFW’s comments on the NEPA Draft EIS for the Proposed Chehalis River
Flood Damage Reduction Project.
Celina
Celina Abercrombie
Chehalis Basin Strategy Manager
Habitat Program | Energy, Water and Major Projects Division
Washington Department of Fish & Wildlife
PO Box 43200, Olympia, WA 98504-3200
360-628-2589 (mobile)
celina.abercrombie@dfw.wa.gov

State of Washington

DEPARTMENT OF FISH AND WILDLIFE
Mailing Address: 600 Capitol Way N, Olympia, WA 98501-1091 • (360) 902-2200 • TDD (360) 9022207 Main Office Location: Natural Resources Building, 1111 Washington Street SE, Olympia, WA

November 17, 2020

Mr. Brandon Clinton
U.S. Army Corps of Engineers, Seattle District
P.O. Box 3755
Seattle, Washington 98124-3755
Dear Mr. Clinton,
Thank you for the opportunity to provide comments on the U.S. Army Corps of Engineers (USACE
or Corps) NEPA Draft Environmental Impact Statement (EIS) for the Chehalis Flood Damage
Reduction Project (dam). The Washington Department of Fish and Wildlife’s (WDFW) mission is to
preserve, protect and perpetuate fish, wildlife and ecosystems while providing sustainable fish and
wildlife recreational and commercial opportunities. In light of the significant impacts the proposed
flood damage reduction project would have on fish and aquatic species, wildlife, river and floodplain
processes, WDFW appreciates the opportunity to submit the following comments on the Draft EIS.
1) The NEPA Draft EIS lacks any meaningful discussion and analysis of climate change. For
example, the Discipline Report for Aquatic Species and Habitats states, “Climate change is
expected to cause warmer temperatures especially in summer months in many areas of the
Chehalis Basin, as well as shift the precipitation and flow regime toward flashier winters,
early springs, and drier summers (Mauger et al., 2016). Including climate change predictions
in the mid- and late-century scenarios would dramatically alter species responses across the
basin and might change conclusions about effects of the proposed project on the four
modeled salmonid species.” The Discipline Report closes with “None of the NEPA EIS
scenarios included projected effects on salmonids from climate change, which in some
circumstances would be expected to substantially alter model outcomes in the mid- and late
century periods.” These statements suggest that the Corps recognizes that long-lasting
negative impacts to fish and aquatic species are likely to occur as a result of the proposed
project over the 50+ year period of operation, but that it was unable to reflect this recognition
in its analysis in spite of ample publicly available Chehalis Basin-specific information on the
topic. WDFW requests that the Corps include climate change analysis in the final EIS, and
WDFW is prepared to point you to those resources if that is helpful.
2) The spatial scale evaluated by the NEPA does not reflect the study area. The proposed project
under Alternative 1 is in the upper Chehalis Basin, yet modeled impacts are presented for the
Flood Retention Facility Project Area, the Chehalis River 100-year Floodplain Study Area,
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and the Chehalis Basin Scale. The EDT model does not have the capacity to model at the
Chehalis Basin Scale (i.e., flooding is not included outside of the two reaches, one upstream
and one downstream of the study area), and presenting impacts to fish and aquatic species at
the Chehalis River 100-Year Floodplain and Chehalis Basin Scale serves to obscure the
significant decrease in habitat potential in the project area for spring- and fall-run Chinook
salmon, coho salmon, and steelhead, as well as the high decrease in habitat potential for other
salmonids, lamprey, and other native fish species during construction and operations under
Alternative 1. Therefore, we recommend using modeling results for only the Flood Retention
Facility Project Area.
3) The Draft EIS inaccurately describes run timing, distribution, and abundances of salmon and
steelhead, especially spring- and fall-run Chinook.
a. The Brown et al. (2017) study is mischaracterized in the last paragraph on Page 29.
That study did not look for genetic differences in Chinook salmon run-type (i.e.,
spring versus fall), just genetic differences at the population level (i.e., all Chinook),
and it and found none.
b. The NEPA Draft EIS references studies that evaluated genetic run-type markers from
opportunistically sampled Chinook carcasses across the Chehalis Basin (Thompson et
al., 2019a, 2019b). Those studies should not be used as evidence of run timing,
distribution and abundance of these run-types in the Chehalis Basin, and should not
be cited as evidence that current escapement (abundance) estimation methodologies
based on redd surveys are inaccurate.
c. Winkowski et al. 2018b does not support the statement that coho salmon experience
an early and late run in the study area, and the findings of this study are
mischaracterized on page 34. Similarly, steelhead entry timing is mischaracterized on
page 35. The study was focused on summer distribution and movements of juvenile
salmonids in the South Fork Newaukum River, not run timing of adult coho and
steelhead.
d. The treatment of spring-run Chinook salmon in the flood retention facility project
area on page 97 as a separate population is inaccurate – they are part of a larger
population.
4) Overall, the impacts to steelhead seem to be ignored or minimized in the NEPA Draft EIS.
The flood retention facility project area is an important spawning area for all four modelled
salmonids, not just spring- and fall-run Chinook salmon. Winter steelhead use and depend on
the project area more than other anadromous fish, but this is not discussed in the analysis (see
page 73; section 6.4.2.1.1). WDFW data has shown the upper Chehalis River to represent a
significant proportion of the Chehalis Basin steelhead population, about 15.7% based on the
SEPA Draft EIS (2020). Significant impacts from construction and operation of the proposed
facility on steelhead at the basin scale are inaccurately portrayed as low. Additionally,
steelhead should be included in section 6.4.4.1.1, as the flood retention facility project area is
an important spawning area for steelhead.
5) In general, there is a lack of information about native fish.
a. Migration timing and distribution of Pacific lamprey in the system prior to spawning
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is not clearly described. Figure 5.3 represents that there are Pacific Lamprey holding
in the system year-round even if they are not moving. However, WDFW and
Robinson and Bayer (2005), saw some upstream movement in winter months.
Lamprey are the only fish in the figure where the end of arrival does not line up with
spawning. Please describe why.
b. Please update section 5.3.3.2.1 to more succinctly describe the life history of Pacific
lampey. WDFW proposes revising to state that: “Pacific lamprey migrate to fresh
water between March and October, overwinter in deep pools, and spawn the
following spring (Wydoski and Whitney, 2003).”
c. Overall, the NEPA Draft EIS lacks sufficient information and associated analysis
about other native species in the system and more specifically in the dam area. As
referenced in sections 5.3.3.3.1 and 5.3.4.1, there are several statements about lack of
data related to native freshwater fish and mussels. This points to the need to gather
additional data and to better characterize impacts to these species from the proposed
project.
6) The description of Flood Retention Facility Project Area in section 4.6.2.2.1 (“Affected
Environment”) omits important information about the forest stand characteristics and the future
trajectory of those stands. For example, under Forest Practices rules, Riparian Management
Zones, Channel Migration Zones, and Unstable Slopes (all categories of protection for trees)
often have larger, structurally complex trees that are protected and either already contain
suitable marbled murrelet habitat or likely would within the project lifespan under the no action
alternative. The impact of the project on future habitat potential of trees normally protected
under Forest Practices rules should be elaborated on and clarified for accuracy. This section
should mention these so-called “leave trees” under affected environment and Alternative 1 and
2 construction impacts. These trees are referenced in the Discipline Report, but given the
federal listing status of marbled murrelet, WDFW recommends mentioning the presence of
larger protected trees within the project footprint in the NEPA Draft EIS. Another example can
be found in Appendix L Discipline Report for Terrestrial Species and Habitats on page 22 in
which Riparian Management Zones (RMZ) emphasize the regulatory intent of RMZs rather
than the conditions of the affected environment. These sections should state that these RMZs
may contain mature trees with suitable marbled murrelet habitat. Similarly, there are also
significant restrictions on forest harvest in unstable slope areas that may provide unique mature
forest habitat within commercial forest land, and the omission of unstable slope patches is also
repeated in section 5.5.1.3 (Federally Listed Species). Additional evaluation of the presence
and habitat value of stands of mature protected trees on unstable slopes is needed.
7) While section 4.3.2.1.3 (Channel Movement) acknowledges channel movement and its
potential impact on property owners, an acknowledgement of how channel movement creates
important off-channel habitat and the implications for fish and wildlife is lacking in section
4.6.3.3.2 (Operation Chehalis River 100-Year Floodplain). The habitat impact of truncation
of high flows is ignored under Alternatives 1 and 2. This will change the long-term dynamic
in the gain and loss of off-channel habitats, as larger inundation events that will no longer
occur, or occur more infrequently, play in important role in off-channel habitat creation. The
slow continuous bank erosion that is anticipated to continue on the outside of meander bends
may not be as effective at creating off-channel habitats. This is concerning, as off-channel
habitats are the richest in aquatic vertebrates in the Chehalis system, and impacts on
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organisms occupying those habitats, whether permanently or seasonally should be fully
evaluated. All terrestrial amphibians, with the sole exception of the entirely aquatic Oregon
spotted frog, shuttle between off-channel habitats, which they use for breeding during the late
winter breeding season and adjacent terrestrial habitat, which they use during the nonbreeding active season. Hence, though the terrestrial habitat may be little disturbed, their
breeding habitat will be disturbed. This suite of species cannot be maintained without both
habitat components in relative proximity to one another. This potential change in the offchannel habitat dynamic is also an issue for the rearing of coho and spring Chinook salmon.
Changed off-channel habitat dynamics could also benefit warmwater exotic predators (i.e.,
bullfrogs and warmwater fish species) because these species can be sensitive to stage
variation and truncation of high flows will reduce stage variation. That reduction in stage
variation also has high likelihood of increasing local water temperatures, which favors exotic
species, and could increase their negative effects on native aquatic fauna. This comment also
applies to the Discipline Report.
8) Section 4.6.3.3.2 (Operation Flood Retention Facility Project Area) should better reflect that
periodic flooding and vegetation management will prevent protected trees from achieving
habitat conditions that are suitable for marbled murrelets long-term. WDFW appreciates the
recognition that construction could have high direct impact to marbled murrelets from tree
removal. WDFW urges the final EIS to include consideration of how operations would carry
these impacts forward through time similarly to the loss of trees affecting temperature, soil
moisture, etc. Additionally, a temporal inaccuracy appears to exist on page 150, which states
that “Because FRE facility operation would occur on average every 7 years and outside of the
Oregon spotted frog breeding season (February through March), these impacts are anticipated
to be low.” In fact, historic flooding, such as the February 1996 event, suggests that facility
operation could occur inside the Oregon spotted frog breeding season. This section should be
revisited and updated to reflect this reality and likely operations of the proposed facility if
constructed.
9) Several statements in section 6.4.1.1.3 (Terrestrial Wildlife Species) should be revised.
a. The statement on page 58 that “terrestrial wildlife species residing in the project area
may be more tolerant of disturbance related to tree removal, staging area construction,
access road improvement and construction, and other construction activities similar to
logging practices” fails to acknowledge that the spatial scope of the clearing the
temporary reservoir is much larger than in typical forest practices operations. The
significant amount of vegetation removal to support construction and operation of the
proposed facility will also lead to clearing of protected tree areas such as RMZs and
unstable slopes that are not typically harvested. Furthermore, “approximately 85% of
Washington’s terrestrial vertebrate species use riparian habitat for essential life activity
and the density of wildlife in riparian areas is comparatively high” (Knutson and Naef,
1997). The large-scale, permanent habitat impacts associated with tree removal should
be revisited to fully reflect species use, the ecological value of riparian and upland
habitats, and impacts as a result of the proposed project.
b. The statement on page 59 that “dewatering of channel would cause amphibians in that
area to relocate to other habitats” omits the direct impact to larval amphibians that have
very limited ability to move.
c. The statement on page 71 that “Operation would have minor impacts on western
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toads… if adjacent upland areas provide adequate adult terrestrial habitat” does not
consider whether maintenance and tree removal will provide adequate adult terrestrial
habitat to maintain toads on the landscape even in non-flood years. The open habitat
associated with clearing the reservoir footprint could attract western toads reducing
their use of the slack water margins of the Chehalis River and its tributaries for
spawning. Additionally, if dewatering of the reservoir occurs in the spring it could
prolong higher flows downstream where toads are known to breed and depend on low
flow conditions. Together, these impacts suggest a high impact to western toad, which
is a state candidate species.
10) Section 7 discussing mitigation is inadequate and downplays the importance of minimization
and mitigation needed for a project of this scope and magnitude, as well as the agency and
tribal involvement.
a. In section 7.2.5, the only reference to mitigation for this enormous project is to
“develop and implement a compensatory mitigation plan.” It also states that large
woody material should be salvaged and made available for downstream release but
does not state it must or is required to be re-introduced into the system downstream of
the proposed facility, or incorporated into mitigation.
b. Section 7.2.6 for terrestrial species and habitats mitigation is inadequate in its
recommendations. This section also states, “develop and implement a compensatory
mitigation plan” and only provides two bullets on minimizing potential impacts
through road deconstruction and coordination of blasting activities to protect avian
species. There is no discussion related to other terrestrial species besides eagles,
murrelets and owls.
c. Other sections covering geology, geomorphology, and wetlands and other waters,
only point to the six primarily construction-related water quantity and quality
minimization and mitigation bullets despite significant impacts to these resources
from the construction and operation of the proposed facility.
d. In section 7.4.1 (Conceptual Mitigation), the framework proposed and incorporated
into this analysis has not been distributed to, discussed, or reviewed by most
regulatory agencies and tribes prior to the release of the NEPA Draft EIS.
Incorporation of this information is premature at this stage in the review and
evaluation process. Furthermore, the limited analysis of the conceptual framework
provided in the NEPA Draft EIS is not specific to species or habitat types, is
incomplete, and makes a number of assumptions not supported by the information
provided in the EIS itself. At a minimum, this analysis should reflect the mitigation
described in the SEPA Draft EIS for all disciplines and resource areas potentially
impacted by the proposed project.
11) Additional technical comments:
a. The assumption that there is no upstream migration of juvenile salmonids upstream
of the project area is counter to results presented by Winkowski and Zimmerman
(2017). This study documented daily upstream movement of juvenile coho and
steelhead.
b. Non-native species were excluded from the proposed flood retention project area.
However, climate change is projected to increase thermally favorable habitat for nonnative species, and if species such as smallmouth bass expand into the project area,
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c.
d.

e.
f.
g.
h.

i.
j.

k.

l.

m.

n.

they will have a negative impact on native species. This has been clearly
demonstrated and modeled in the Columbia River Basin but is ignored in the Draft
EIS. As a result, the modeled impacts on salmonids and native fish are likely biased
low.
The definition of “kelt” is inaccurate on page 35. Repeat spawners are the returning
fish. Kelt are the post-spawn adults.
The word "temporary" should be removed on page 48. First bullet states "all aquatic
habitats occupying the footprint... would be permanently impacted..." Permanent
removal of upland conifers within the reservoir footprint will have a permanent
impact on the aquatic habitat in this area. Similarly, on page 69 this section should
appropriately characterize the removal of trees resulting in high permanent
impairment of habitat of 94 acres of aquatic habitat.
Update page 49 to reflect age evaluation of Chehalis basin steelhead showing about a
10% to 12% repeat spawner component.
Page 50 contains an error in adult survival rates moving upstream – coho are listed
twice and 96% survival is for steelhead.
Update page 71 to reflect that increased fine sediment will impact survival of any
developing salmonid eggs or alevin downstream of the construction site.
The conclusion on page 30 that spring-run Chinook in the upper Chehalis basin show
greater evidence of interbreeding with fall-run Chinook salmon than in other areas of
the basin is unsupported. There is a lack of structured sampling in the genetic studies
and additional research is needed.
In Appendix A, western toad is inaccurately listed as a reptile. It is an amphibian.
In Appendix B, Table B-2, coastal tailed frog have been documented within the Flood
Retention Facility and that is omitted from the table. See Hayes, M., J. Tyson, and K.
Douville, 2017. 2017 Chehalis ASRP Stream-Associated Amphibian Survey Summary:
4th Progress Report for Post-Feasibility Efforts (30 June 2017). Draft report prepared
for EIS development. Olympia, Washington: Washington Department of Fish and
Wildlife, Habitat Program Science Division, Aquatic Research Section.
Appendix L Discipline Report for Terrestrial Species and Habitats – ES-1 omits
reference to candidate species. At a minimum, the number of candidate species present
in the study area should be included.
Appendix L Discipline Report for Terrestrial Species and Habitats – State Species of
Concern is used inconsistently throughout the document. Page 6 defines state species
of concern as “species that are state species of concern (defined as state-listed as
threatened, endangered, sensitive, or candidate)”. However, sections 5.5.1.2 and
5.5.3.2 do not recognize or mention state candidate species. WDFW recommends that
all State Species of Concern sections are consistent with the definition.
The potential suitable habitat for the perennial legume, Torrey's peavine (Lathyrus
torreyi), is very optimistic considering the periodic flooding, vegetation management
activities, and invasive species that are anticipated.
The analysis states on pages 54 and 63 that “the direct impacts on cottonwood habitat
would be minor in the context of the greater flood retention facility project area” and
“Impacts on black cottonwoods would be beneficial and occur over the long term.” The
proposed project will remove perhaps the uppermost seed source of black cottonwood
in the upper Chehalis with broader implications for future recruitment of cottonwood.

U.S. Army Corps of Engineers
November 17, 2020
Page 7

Construction and ongoing maintenance clearing activities during operation have the
potential to greatly reduce the likelihood and extent of black cottonwood in the project
area and to downstream reaches.
The comments reflect WDFW’s most notable concerns regarding the NEPA Draft EIS, upon our
agency’s initial review. They should not be taken as a comprehensive documentation of inaccuracies
or other areas where the draft could be improved. WDFW would welcome an opportunity to engage
with the USACE further to provide additional information, data, and citations to support necessary
revisions to the Final EIS. Please contact Celina Abercrombie at Celina.Abercrombie@dfw.wa.gov
or (360) 628-2589 to coordinate this effort.
Separate from the Draft EIS, WDFW is a non-voting member of the Chehalis Basin Board, which is
tasked with developing the Chehalis Basin Strategy – a set of actions to protect and restore aquatic
species and reduce flood damage in the basin. As explained in a June 2019 letter from WDFW
Director Kelly Susewind, WDFW’s goal for the broader Chehalis Strategy is to achieve restoration
benefits “well above and beyond” the impacts of the flood damage reduction projects included in the
final strategy. WDFW is working with the Office of Chehalis Basin and the Board to both better
understand the feasibility of mitigation for the dam and to build a basin-wide Local Actions Program
that does not include the dam. The Local Actions Program development is currently underway and
will identify next steps and potential new actions to reduce flood damage and benefit fish and aquatic
species and habitats. Both options will be considered by the Board as deliberations on a long-term
strategy continue this fall and winter.
Thank you for considering these comments. If you have questions related to WDFW’s role in the
development and advancement of the Chehalis Basin Strategy, please contact me at (360) 810-0877
or Michael.Garrity@dfw.wa.gov.

Sincerely,

Michael D. Garrity
Energy, Water, and Major Projects Division Manager
Chehalis Basin Ex-Officio Board Member
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Good afternoon,
Please find the attached letter and resolution regarding the Chehalis River Basin Flood Damage
Reduction Project. If you have any questions regarding the letter or resolution, please feel free to
contact me.
Thank you,
Kiley Franz
Administrative Assistant to the City Manager
City of Chehalis
(360) 345-1042
kfranz@ci.chehalis.wa.us
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US Army Corps of Engineers
Regulatory Branch
Post Office Box 3755
Seattle, WA 98124-3755
ATTN: Brandon Clinton, Project Manager
Attached is NMFS public comment on the draft NEPA environmental impact statement for the
proposed Chehalis River Basin Flood Damage Reduction Project
Thank you,
Scott Hecht, Ph.D.
Branch Chief, Washington Coast-Lower Columbia
NOAA Fisheries, West Coast Region
Office: 360-534-9306
Cell: 360-545-7490
510 Desmond Drive SE
Lacey, Washington
98503

UNITED STATES DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE
West Coast Region
Oregon and Washington Coastal Area Office
510 Desmond Drive SE, Suite 103
Lacey WA, 98503
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US Army Corps of Engineers
Regulatory Branch
Post Office Box 3755
Seattle, WA 98124-3755
ATTN: Brandon Clinton, Project Manager
RE:

Public comment on the draft NEPA environmental impact statement for the proposed
Chehalis River Basin Flood Damage Reduction Project

Thank you for the opportunity to comment on the draft National Environmental Policy Act
(NEPA) EIS for the proposed Chehalis River Flood Control Dam. Specifically, the evaluation of
the potential population level effects to Chinook salmon, coho salmon, and steelhead
(collectively, anadromous salmonids) is thorough and well done. Along with the Pacific
eulachon and green sturgeon, the aforementioned species are trust resources of the National
Oceanic and Atmospheric Administration’s National Marine Fisheries Service (NMFS) pursuant
to the Endangered Species Act (ESA), the Magnuson-Stevens Conservation and Management
Act (MSA), and the Fish and Wildlife Coordination Act.
The Chehalis River remains one of the last undammed large rivers on the West Coast of the
United States and is one of the remaining rivers without an ESA-listing for anadromous
salmonids (coho and Chinook salmon each have designated essential fish habitat under the
MSA). Additionally, the southern distinct population segments of Pacific eulachon and green
sturgeon are listed as threatened under the ESA. Both species utilize the Chehalis River and its
estuary. Chehalis River Chinook salmon are common prey for the critically endangered southern
resident killer whales while they feed near Grays Harbor, of which fewer than 74 whales persist,
and the lack of Chinook remains a key limiting factor.
The pattern of the last century demonstrated that new dams in anadromous salmonid bearing
waters led to substantive population declines and stimulated rigorous efforts to mitigate for those
declines, which have had limited success. The proposed alternative, as evaluated, would modify
flooding for all floods larger than the 7 year flood by activating flood retention.

We have concerns that the consequence will significantly reduce current populations of
anadromous salmonids within the Chehalis River.
The feasibility of proposed mitigation actions remain highly uncertain or are unclear as written
as to whether they would be implemented and/or effective at maintaining or restoring impacted
populations to pre-dam levels.
Specific Concerns:
Discipline Report Water Quantity and Quality - Washington State Water Quality
Characterization for the Chehalis River includes freshwater aquatic life uses including Core
Summer Salmonid Habitat (CSSH), Salmonid Spawning, Rearing, and Migration (SRM), and
Supplemental Spawning and Incubation Criterion (SSIC). The proposal affects the Chehalis
River and its floodplain from River Mile 114 to RM 33, including the lower portions of several
tributaries whose confluences occur within the 100-year floodplain of the mainstem Chehalis
River. Such tributaries include the South Fork Chehalis River, Newaukum River, Skookumchuck
River, Black River, Stearns Creek, Dillenbaugh Creek, Salzer Creek, Lincoln Creek,
Independence Creek, Garrard Creek, Cedar Creek, and Porter Creek. The proposal affects a
minimum of 81 one miles of salmonid habitat, including that of Chinook salmon, the key prey
species for SRKW.
The intended purpose of the proposed action is to minimize flooding of the Chehalis River.
However, the unintended consequence of modifying flood inundation is the preclusion of
riverine processes that all salmonid species have evolved to rely on. As acknowledged in the
discipline reports, these processes include:
1) Floodplain storage of overbank water and deep soil saturation, which create hyporheic
recharge of rivers and streams with cool base flow waters in summer and winter, serving
juvenile rearing salmonids;
2) Floodplain inundation with relatively slack velocity (relative to within-bank conditions)
that provides juvenile salmonids both refuge and abundant forage during flood
conditions;
3) Regenerative habitat forming processes, that maintain and create side channel and off
channel habitats, thus providing high quality, complex habitat, including creation of new
spawning areas;
4) Movement of invertebrate prey into riverine habitat via hyporheic processes, providing
both abundant and diverse prey communities to rearing and migrating juvenile salmonids.
The dam’s purpose is to prevent flooding, however these ovebank occurrences also provide and
replenish salmon habitat. An additional unintended consequence include managed flows that stay
within the channel will create a pattern of prolonged erosive force within the mainstem, causing
scour within the river, deepening the river bed, and shifting volume and velocities in a manner
that diminish habitat values for salmonid rearing and migration within the river. It is extremely
likely the construction of this proposed dam will diminish abundance and productivity of
salmonids when we consider that instream flows (water quantity) are likely to be reduced, and
temperatures to increase while biotic integrity decreases (water quality) when floodplain
2

inundation and storage is curtailed. We point out that this is likely to lead to the addition of
Chehalis River salmonids as ESA listed species, and simultaneously would be another reduction
in prey availability for SRKW, deepening risk factors for this species.
Alternatives - The early screening of alternative elements has produced a draft NEPA document
that includes a dam, no action, and flood retention with levee improvements. Given climate
change’s influence on the frequency and intensity of rainfall, we are uncertain if the proposed
action or the alternative are sufficient to serve as climate resilient solutions to Chehalis River
flooding. We are further concerned the preferred alternative is more likely to promote future
development within floodplains that will ultimately exacerbate the issue of flood damage,
disaster costs, loss of property, and loss of life. A robust combination of elements such as
revisions to I-5 (e.g., option 27) and local actions (Actions 31-37) with the contribution of
FEMA’s experience in flood hazard reduction may provide an option that reduces flood damage
to communities and commerce while maximizing environmental stewardship. We believe that
the final NEPA would benefit from a formal analysis that evaluates adequately an alternative that
is climate resilient, and recognizes the vital role that robust salmonid populations provide to the
health (biological and economic) of the region. NMFS considers success as maintaining viable
salmonid populations at pre-dam levels.
NMFS looks forward to working with stakeholders to minimize and avoid effects to our trust
resources while simultaneously reducing flood risk to the residents of the Chehalis River Basin.
Sincerely,

Scott A. Hecht, Ph.D.
Branch Chief,
Washington Coast-Lower Columbia River Branch
Oregon Washington Coastal Area Office
West Coast Region
NOAA NMFS
510 Desmond Drive, SE
Lacey, WA 98503
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Good afternoon Brandon,
Attached please find EPA’s NEPA comments on the subject project. A hard copy of this letter
would normally be mailed to your office as well, but due to COVID-19 we are unable to
access mail services in the office. Please let me know if you would like a hard copy mailed
once we are back in the office. I appreciate you and Bob taking the time to speak with Linda
Storm and me before the review period to answer our questions. I look forward to reviewing
the Final EIS when it becomes available.
Thank you,
Caitlin
Caitlin Roesler
U.S. Environmental Protection Agency | Region 10
1200 6th Ave, Suite 155 | Seattle, WA 98101
206-553-6518 | roesler.caitlin@epa.gov

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 10
1200 Sixth Avenue, Suite 155
Seattle, WA 98101-3188

REGIONAL
ADMINISTRATOR’S
DIVISION

November 17, 2020
Brandon Clinton, Project Manager
U.S. Army Corps of Engineers, Seattle District
c/o Anchor QEA, Chehalis River Basin Flood Damage Reduction Project
6720 South Macadam Street, Suite 125
Portland, Oregon 97219
Dear Brandon Clinton:
The U.S. Environmental Protection Agency has reviewed the U.S. Army Corps of Engineers September
18, 2020 Draft Environmental Impact Statement for the Chehalis River Basin Flood Damage Reduction
Project (EPA Region 10 Project Number 18-0062-COE; CEQ Project Number 20200181) pursuant to our
responsibilities under Section 309 of the Clean Air Act and the National Environmental Policy Act. We
provided scoping comments for this project on October 29, 2018.
The Chehalis Basin Flood Control Zone District proposes to construct and operate an expandable flood
retention facility (i.e., dam structure) and temporary reservoir on the Chehalis River near the town of Pe
Ell, Washington, and raise the existing levee at the Chehalis-Centralia Airport to reduce the risk of flood
damage in this area. Because of this and other impacts, the Corps prepared this DEIS to support its
CWA 404 permit decision for the project. For analysis of impacts from the project, the Corps
considered two action alternatives and a no action. The DEIS does not identify a preferred alternative.
Alternatives 1 and 2 are nearly identical except that the design of Alternative 2 does not include an
expandable dam structure, thus Alternative 2 results in a smaller footprint and does not allow for future
expansion.
EPA supports the Corps’ purpose to reduce flood damage and protect resources in the analysis area. We
recognize multiple agencies have worked together for several years on this collaborative effort and that
it is inherently difficult to balance the competing needs of various parties and multiple land uses.
However, we are concerned that the DEIS does not include sufficient information to assess the
environmental impacts from project activities to several resource areas.
Our review finds that the DEIS does not currently present a reasonable range of alternatives consistent
with Federal policy and directives on the use of floodplains and the need to protect and restore natural
floodplain ecosystems in accordance with 40 CFR 1502.14. EPA also finds the project’s potential
impacts to aquatic resources and related plans to mitigate impacts are not sufficiently characterized and
disclosed in the DEIS. It appears, for example, that regardless of the action alternative selected, the
project would result in the permanent loss of a traditional cultural property eligible for placement on the
National Register of Historic Places, as well as significant adverse effects to other archaeological sites
and Tribal treaty rights. Additional analysis is required to better assess and quantify these impacts and to
design appropriate mitigation measures to minimize the adverse impacts.

Please also note that EPA is providing comments to the Corps specific to CWA Section 404 compliance
in a separate letter in response to the Seattle District Corps of Engineers separate but concurrent Public
Notice on the application for CWA 404 permit issued September 18, 2020.
Specific recommendations to resolve our concerns are included in EPA’s Detailed Comments attached
as an enclosure. EPA is available to work with the Corps to resolve the issues that we have identified. If
you have questions about our review, please contact the lead reviewer, Caitlin Roesler, of my staff at
(206) 553-6518 or at roesler.caitlin@epa.gov, or you may contact me at (206) 553-1778 or by email at
pepple.karl@epa.gov.
Sincerely,

Karl Pepple, Acting Chief
Policy and Environmental Review Branch

U.S. Environmental Protection Agency Detailed Comments on the
Chehalis River Basin Flood Damage Reduction Project DEIS
Purpose and Need
The Draft Environmental Impact Statement does not maintain a consistent purpose and need for the
proposed project between the executive summary and the main text. Section ES.3 characterizes the
project’s purpose and need by focusing on reducing the “duration and level of flooding” (DEIS, pg. ES3) instead of “reducing flood damage in the upper Chehalis River Basin” (DEIS, pg. 1). The purpose and
need statement in the DEIS also cites an increase in naturally occuring significant flooding as the
underlying cause of increased flood risk in the Chehalis River 100-year floodplain. However, other
factors may contribute to the significance of flooding, such as increased runoff due to urbanization,
particularly in Chehalis and Centralia which have more intensive development (DEIS, pg. 11).
Anthropogenic factors influencing flood intensity are not discussed in the DEIS.
Recommendation for the Final EIS:
• Revise the executive summary to be consistent with the project title and DEIS purpose and
need statement (DEIS, pg. 1 and 11). EPA supports focusing the purpose and need on
reducing flood damage, as opposed to flood levels.
• Discuss the anthropogenic factors influencing flood intensity in the Chehalis River 100-year
floodplain.
Alternatives
We are concerned that the DEIS does not present a range of reasonable alternatives, which should, at a
minimum, be consistent with federal policy and directives on the use of floodplains and the need to
protect and restore natural floodplain ecosystems. 1 The range of alternatives evaluated should also be
consistent with Section 404 of the Clean Water Act and with 40 CFR Part 230.10(a) alternatives analysis
requirements to evaluate all less environmentally damaging practicable alternatives to achieve the
project’s basic purpose. In our 2018 scoping comments, we recommended consideration of a natural
process alternative (i.e., an updated restorative flood protection approach) as this approach has the
potential to provide flood risk reduction and restore natural floodplain structure, function, and processes.
Such an alternative was not included.
The action alternatives also focus exclusively on structural measures with operational impacts that would be
the same (DEIS, pg. 249). Typically, a combination of strategies and tools is necessary to achieve the desired
flood management objectives. 2 In recent decades there has been a trend toward increased reliance on
nonstructural measures and less reliance on structural measures to address flood losses. 3 EPA notes that the
Washington State Department of Ecology’s (Ecology) February 2020 Proposed Chehalis River Basin Flood
Damage Reduction Project DEIS (pursuant to the State Environmental Protection Act (SEPA)) did not
evaluate a non-expandable option and instead included a “Local Actions Alternative” that provides a suite of
flood management activities to meet the purpose and need. This option has not been considered in the DEIS.
CEQ Updated Principles, Requirements and Guidelines for Water and Land Related Resources Implementation Studies;
E.O. 11988 on Floodplain Management (5-24-77), as amended by EO 13690 (1-29-15); USFWS Fish and Wildlife
Coordination Act Report; Memo from OMB, CEQ, and OSTP: Incorporating Ecosystem Services into Federal Decision
Making; Presidential Memo: Mitigating Impacts on Natural Resources from Development and Encouraging Related
Private Investment.
2
Federal Emergency Management Agency. Flood Damage Reduction Strategies and Tools. Available at
https://training.fema.gov/hiedu/docs/fmc/chapter%207%20%20flood%20damage%20reduction%20strategies%20and%20tools.pdf.
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Lead agencies are required to evaluate reasonable alternatives if they are feasible and achieve the
proposed action’s objectives as stated in the statement of purpose and need, even if such alternatives are
outside their jurisdiction (40 CFR 1502.14(c)). However, the DEIS does not consider a “Local Actions
Alternative” as was analyzed in the SEPA process. The Corps’ DEIS considers seven “local actions”
separately (DEIS, pg. D-5, 6) and omits buy-out or relocation of at-risk properties or structures,
floodplain storage improvement, or channel migration protection (SEPA DEIS, pg. 25). Although
isolating these actions and analyzing them separately may not meet Phase 1 screening criteria (DEIS, pg.
D-1), an analysis at a landscape level could meet each screening criterion including the flood damage
reduction metrics (DEIS Appendix D Table 1.1-1).
Further, 40 CFR 1502.14(a) requires lead agencies to discuss the reasons for alternative elimination. It is
not clear how the Corps came to the conclusions in Table 1.1-1 without providing any context or detail
(DEIS Appendix D, pgs., D-9 to D-11). For example, the flood damage reduction criterion consists of
reducing 100-year flood elevations at four gauges, but it is not apparent why a basin-wide non-dam
alternative to flood damage reduction (including an updated restorative flood protection approach,
combined with multiple local actions) would not achieve this criterion. We suggest the Corps refer to
Section 2.7 of the SEPA DEIS and also consider recommendations from Washington Governor Inslee’s
July 2020 letter, discussed and referenced in the next section, directing the state agencies to go beyond
what they evaluated and to upgrade their SEPA DEIS to fully evaluate non-dam alternatives.
Recommendations for the FEIS:
• Explain how the EIS is consistent with the 40 CFR Part 230.10(a) alternatives analysis
requirements.
• Explain in detail why non-dam approaches, including a natural systems design alternative
and a combination of natural and structural measures, were not selected as viable
alternatives.
• Objectively evaluate a Local Actions Alternative by analyzing all local actions collectively
and updating the screening criteria. In addition to the local actions (#29-35), ensure that buyout or relocation of at-risk properties or structures, floodplain storage improvement, and
channel migration protection are included in the analysis. If the Corps decides not to move
forward with this alternative, discuss in detail why it was eliminated.
• Consider and evaluate non-dam approaches, including a combined Local Actions Alternative
with Natural Systems Design Restorative Actions, addressing buy-out options, infrastructure
removal, and restorative actions beyond what was evaluated in the SEPA DEIS and ruled-out
in the pilot Newuakum Basin study.
• Update Appendix D Section 1.1.1 to demonstrate that full and meaningful consideration was
given to all reasonable and practicable alternatives.
Scope
The Corps and Ecology conducted joint scoping for the project in 2018. The SEPA DEIS was issued in
February 2020 for public comment. With the Corps’ DEIS issued in September 2020, it is currently
unclear how the federal and state processes relate to one another and inform the project. For example,
the alternatives analyzed for NEPA and SEPA differ. It is also unclear if the Corps considered
comments submitted on the SEPA DEIS in preparation of its own analysis.

EPA also notes that Washington Governor Inslee directed Ecology and the Washington Department of
Fish and Wildlife in a July 2020 letter to suspend planning until January 2021 and utilize the interim to
plan for non-dam options to reduce flooding. 4
Recommendations for the FEIS:
• Explain why the timing deviated from the state process and why the alternatives differed.
Provide any other details regarding the difference(s) in the federal and state analyses and any
bases for the differences.
• Provide an update on the association between the NEPA and SEPA processes.
• Discuss how the Corps considered the Governor’s directives for improving the SEPA DEIS
scope of alternative for the project.
Aquatic Resources
EPA is concerned with adverse impacts to aquatic resources, including impacts to water quality and
water quantity, wetlands and other waters, and aquatic species and their habitats. Adverse impacts
include wetland and floodplain fill, forest clearing, downstream floodplain disconnection, upstream
inundation, and destruction of riparian habitat. These actions result in decreased channel complexity,
altered hydrology, sedimentation, nutrient exchange, and diminished natural habitat processes (e.g.,
limited productivity that prevents salmonid recovery from reaching adequate abundance levels). EPA
recommends impacts to wetlands, the mainstem of the Chehalis River, tributary streams, and the aquatic
resource functions be fully characterized.
The proposed project action alternatives require a CWA Section 404 permit from the Corps’ Seattle
District. EPA has review responsibilities to ensure compliance with the Federal Guidelines for
Specification of Disposal Sites for Dredged or Fill Materials (40 CFR 230), as promulgated pursuant to
Section 404(b)(1) of the CWA (Guidelines). EPA notes that the Corps issued its Public Notice of
Application for Permit for the Chehalis River Basin Flood Damage Reduction Project (NWS-20141118) concurrent with the Corps’ DEIS. EPA is currently reviewing the Public Notice and will submit
comments on the proposed project’s compliance with the restrictions on discharge found in the CWA
Section 404(b)(1) Guidelines to the Corps under separate cover.
In general, the DEIS (1) does not adequately demonstrate that either action alternative is the least
environmentally practicable alternative 5 (LEDPA); (2) does not adequately evaluate and characterize
project impacts to endangered species, Essential Fish Habitat, and non-listed aquatic organisms; (3) does
not provide a sufficient evaluation of indirect impacts to wetlands and other waters within the project
area; and (4) does not analyze impacts upstream from the temporary reservoir at River Mile 114 (DEIS,
pg. ES-6). 6 More details on impacts to, and recommendations for, aquatic resources are in the EPA’s
Public Notice comment letter.
Recommendations for the FEIS:
Ecosystem Processes
• Disclose the ecosystem processes and functions provided by all aquatic resources that would
be impacted by the project. Consider including a table of all the jurisdictional aquatic
4

5
6

Governor Jay Inslee. Received by The Honorable Laura Watson & The Honorable Kelly Susewind, 22 July 2020,
Olympia, Washington. Available at https://assets.documentcloud.org/documents/7002731/Inslee-Letter-to-AgenciesChehalis-Basin-7-22-20.pdf
40 CFR Part 230.10(a)
40 CFR Part 230.10(c)
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resources (and areas of water) that will be impacted. Such a table should disclose impacts by
categories: both permanent and temporary direct, indirect (i.e., secondary), as well as a
discussion of cumulative impacts.
• Complete additional analysis to determine the changes in hydrology and sediment transport
capacity of waters; changes to water velocity; the potential for headward and downstream
erosion; decreases in water quality both upstream and downstream from the impairment of
floodplain; and ecosystem services including water filtration, groundwater recharge, and flood
attenuation; and disruption of hydrological and ecological connectivity.
Consistency with CWA
• Identify the LEDPA, if applicable, and demonstrate how the project alternatives comply with
the Guidelines.
• Conduct and disclose the results of a wetland delineation study for haul route(s) and the
project area.
• Include a discussion of adherence to antidegradation provisions of the CWA and the State of
Washington water quality standards applicable to the Chehalis River to ensure that water
quality is maintained or improved. 7, 8
Aquatic Life
• Fully evaluate impacts to waters and aquatic life resulting from non-operational periods when
water is impounded and estimate the frequency that this will occur. More information is
needed to support the claim that the river would “flow normally” (DEIS, pg. ES-4) even with
a dam structure in place.
• Fully evaluate options to improve fish passage upstream and downstream during construction
and operation to reduce impacts to fish and other aquatic life.
• Evaluate the impact that construction of the dam structure will have on degraded populations
of aquatic organisms (e.g., bull trout, spring Chinook). Assess and disclose how the proposed
project will contribute to the cumulative effects of development within the Chehalis Basin on
aquatic species and their habitats. Salmon habitat in the Chehalis Basin has already been
significantly degraded by 44-78%, depending on the specific fish species and stock. This
continued trajectory could lead to Endangered Species Act listings and related restrictions, or
extirpation of certain stocks (spring Chinook), including economic and cultural losses for
tribal, commercial, and recreational fishers. 9 Also provide an analysis of the long-term
effects the proposed project will have on aquatic species within the Chehalis Basin and
provide additional details on the anticipated impacts and benefits of the No Action
Alternative on aquatic resources and aquatic life within the project area to allow for a
complete evaluation of this alternative.
Identifying, Quantifying, and Reducing Project Impacts
• Provide an analytical presentation of water resources design features; discuss specific
performance goals tied to water quality standards and physical site constraints; evaluate the
effectiveness of proposed Best Management Practices relative to target pollutants.
7
8
9

40 CFR 131.12
Washington Department of Ecology. November 2020. Surface water: Antidegradation. Available at
https://ecology.wa.gov/Water-Shorelines/Water-quality/Water-quality-standards/Antidegradation.
Governor’s Chehalis Basin Work Group. November 2014. Chehalis Basin Strategy: 2014 Recommendation Report. Available
at https://www.chehalisbasinstrategy.com/wp-content/uploads/2015/09/ChehalisBasinWorkGroupRecommendations
Report_Final_0004.pdf.
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• Quantify the potential sediment loads from the proposed project, as well as any reductions
expected by using BMPs. Clearly specify the types of BMPs to be used and where and when
they would be deployed during both construction and operation. Commit to installing BMPs
downstream during construction and operation.
• Evaluate and disclose proposed impacts to Mahaffee Creek and any other waters that may be
impacted during project construction.
• Provide an assessment of the indirect impacts (e.g., floodplain connectivity, water quality) to
the functions of downstream waters resulting from construction and operation of the
proposed project.
• Consider the impact of reduced flooding within the project area on hydrologic connectivity,
habitat, and aquatic life as a result of operation of the dam.
• Correct discrepancies in DEIS in terms of the reported impact acreage numbers. The DEIS
executive summary reports there would be direct permanent impacts to only 1.23 acres of
wetlands and 4.8 acres of other waters, while DEIS Chapter 4.4 reports direct permanent
impacts to 7.62 acres of wetlands, direct permanent impacts to 96.3 acres of other waters, and
temporary impacts to 2.77 acres of other waters of the U.S. Appendix J also differs in that it
reports direct impacts to 99.07 acres of other waters and 3.66 acres of temporary impacts to
other waters.
• Fully address the cascade of synergistic adverse impacts of the proposed dam alternatives on
aquatic species upstream and downstream of the proposed project area. There is insufficient
information to conclude there will be no downstream impacts to floodplain wetlands.
Mitigation, Including Compensatory Mitigation, of Impacts to Aquatic Resources
Section 404 of the CWA requires that all measures to avoid and minimize adverse impacts to waters of
the U.S. and the aquatic environment must be taken for the Corps to issue a permit. 10 Once all avoidance
and minimization measures have been documented, including thorough analysis of all less
environmentally damaging practicable alternatives, any remaining unavoidable adverse impacts must be
compensated. The DEIS does not provide sufficient detail regarding avoidance and minimization
measures, nor an adequate discussion and disclosure of proposed compensatory mitigation to offset
impacts to waters of the U.S. The DEIS states that the compensatory mitigation area would be “largely
the same” as the upper Chehalis Basin upstream of where the Skookumchuck river empties into the
Chehalis River (DEIS, pg. 269). EPA notes that it is important to evaluate the acreage and functions of
proposed compensatory mitigation for aquatic resources that will be directly eliminated as well as
indirectly impacted, to ensure “no-net loss” of aquatic resource functioning. In addition, the DEIS does
not provide a clear timeframe for when compensatory mitigation would be done.
Recommendations for the FEIS:
• Discuss avoidance of, minimization of, and proposed compensatory mitigation for impacts
separately to clarify what aquatic resources are avoided to the greatest extent feasible by
selecting the least damaging project alternative.
• Include a more robust discussion of proposed compensatory mitigation actions and projects,
demonstrating how they would compensate for the proposed direct, indirect, and secondary
impacts to all aquatic resource losses and impacted functions.
• Clearly outline the timing for implementation of the proposed compensatory mitigation.
• Provide additional information to clarify how water quality impairments in the Chehalis
River will be addressed, particularly because the proposed project will further contribute to
10

40 CFR 230.10(a) and 230.10(d)
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those impairments (e.g., increased temperature).
• Include a draft compensatory mitigation plan as an appendix. Such plan should include the
twelve required elements of a compensatory mitigation plan as specified in the Final Rule.
To the extent possible, include the following descriptions from the draft compensatory
mitigation plan(s):
o Aquatic resource types (wetlands, streams) and the amount of compensation that will be
provided, the method of compensation (rehabilitation, re-establishment, enhancement,
preservation), and the manner in which the resource functions of the compensatory
mitigation project(s) will address the needs of the Chehalis Basin. 11
o Factors considered during compensatory mitigation project site selection process. 12
o Ecological performance standards that will be used to assess whether the project(s) is
achieving its objectives. 13
o Parameters to be monitored in order to determine if the compensatory mitigation
project(s) is on track to meet performance standards and if adaptive management is
needed. 14
o Financial assurances, site protection mechanism, and long-term management plan.
Air Quality
The project area is in attainment for all National Ambient Air Quality Standards and is not subject to the
General Conformity Rule. Therefore, it is unclear why the DEIS applies general conformity de minimis
thresholds to assess air quality impacts (40 CFR 93.153(b)). The DEIS states that “[a]s long as predicted
emissions do not exceed de minimis levels, the proposed activities would not be expected to result in an
impact to air quality” (DEIS pg. 153). This is an incorrect application of the de minimis action levels
meant for general conformity decisions, not decisions on project air quality impact. We note that air
emissions were estimated using the EPA NONROAD Model (DEIS pg. 155), which is now outdated.
Recommendations for the FEIS:
• To more accurately quantify the proposed project’s air quality impact, compare project
emissions to the total county inventory of emissions and disclose local ambient air quality
from nearest air quality monitors.
• Use the MOVES2014b 15 model, which is the current approved model to estimate vehicle
emissions for both on-road and off-road construction equipment.
Climate Change
Changing climate conditions can exacerbate the environmental impacts of a project and can affect the
proposed project’s ability to meet the purpose and need as presented in the DEIS. For example, climate
change is expected to increase the frequency of floods and could lead to changes in the project’s ability
to meet its flood damage reduction objectives, as well as altering sediment transport and water quality,
among other potential impacts. However, the DEIS does not model climate conditions or discuss
potential impacts beyond stating that “long-term risks would be greater and potentially higher in the
event of larger floods or more frequent flooding” (DEIS, pg. 77). In addition, the DEIS does not discuss

40 CFR 230.94 (c)(2)
40 CFR 230.94 (c)(3)
13
40 CFR 230.95
14
40 CFR 230.94 (c)(10)
15
https://www.epa.gov/moves/latest-version-motor-vehicle-emission-simulator-moves
11
12
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the Corps’ Engineering and Construction Bulletin (ECB) No. 2018-14 (ECB 2018-14) 16 guidance for
incorporating climate change impacts to inland hydrology in Civil Works studies, designs, and projects.
Recommendations for the FEIS:
• Model changes in climatic conditions for the EIS analysis period (2025 to 2080, including
construction and operations). From these results, discuss potential impacts and describe
anticipated changes in dam structure operation.
• Review ECB 2018-14 and highlight whether and how to change the analytical approach of
the EIS.
Consistency with Land Use
The DEIS states that flood damage reduction from the proposed dam and levee construction is expected
to be greatest in areas with intensive development in the floodplain, including Centralia, Chehalis, and
Grand Mound (DEIS, pg. 179). The Corps’ anticipates that the proposed dam and levee improvements
could result in a low increase in growth and development in the floodplain and support an additional 407
to 914 new structures (DEIS, pg. 181).
EPA is concerned that upstream dam construction would result in further development in the Chehalis,
Centralia, and Grand Mound areas and floodplains. This outcome is contrary to the objective to reduce
flood damage. To prevent additional infrastructure and property damage from flooding in the floodplain,
development should be further restricted, not encouraged. Non-structural measures that were eliminated
from further consideration as alternatives, such as the land use management and floodplain protection
(DEIS Appendix D, pg. D-5), would help prevent future flood damage. For example, the Lewis County
Land Use Element report discourages and/or mitigates residential development within the 100-year
floodplain (POLICY NE 4D.3). It is unclear if Thurston County applies the same restrictions.
Recommendations for the FEIS:
• Further evaluate land use measures that could be used to reduce flood damage beyond the
proposed project activities. Review other land uses affecting the analysis area and discuss
implications for the proposed project and potential consistency requirements.
Landslides
The DEIS states that steep slopes within the dam site project area are more prone to landslides, with nine
active landslides, including four that are potentially hazardous (DEIS, pg. 71-72). In addition, detailed
landslide mapping and geotechnical investigations within the footprint of the proposed flood retention
facility and temporary reservoir identified “27 landslides that had potential to affect the proposed flood
retention facility and temporary reservoir inundation area” (DEIS Appendix H, pg. 15), with four
requiring mitigation to address potential landslide instability (DEIS Appendix H, pg. 34). The DEIS
does not address mitigation measures regarding these landslides. In addition, it is unclear if any of these
landslides would occur in the dam foundation or abutment, would lead to instability of the dam or
seepage, and what “operational landslide monitoring” would entail and where it would occur.

U.S. Army Corps of Engineers. September 2018 (Revised September 2020). Engineering and Construction Bulletin 201814: Guidance for Incorporating Climate Change Impacts to Inland Hydrology in Civil Works Studies, Designs, and Projects.
Available at https://www.wbdg.org/FFC/ARMYCOE/COEECB/ecb_2018_14_rev_1.pdf.
16
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Recommendations for the FEIS:
• Discuss whether there is potential for landslides to occur in the dam foundation or abutment,
leading to instability of the dam or seepage.
• Include details about operational landslide monitoring.
• Include mitigation measures for landslides that may occur during the construction and
operations. Discuss specific and detailed measures for the four landslides identified through
the landslide mapping and geotechnical investigations.
Visual Impacts
The visual impacts analysis discusses changes to the visual landscape when water is stored in the
reservoir. It does not address visual impacts of the empty reservoir, which is how the area would look
most of the time, given that “the flood retention facility would operate on average once every 7 year”
(DEIS, pg. ES-7).
Recommendation for the FEIS:
• Analyze visual impacts when the 485-acre clear-cut reservoir area is not filled with water.
Cumulative Effects
Cumulative impacts result when the effects of an action are added to other effects on a resource in a
particular place and within a particular time. The combination of these effects and any resulting
environmental degradation should be the focus of the cumulative impact analysis. Although impacts can
be differentiated by direct, indirect, and cumulative, the concept of cumulative impacts takes into
account all relevant disturbances because cumulative impacts result from compounding the effects of
actions over time. Resources, ecosystems, and communities should be characterized in terms of their
response to change and capacity to withstand stresses.
Recommendations for the FEIS:
• Use trend data, where available, to establish a baseline for the affected resources (e.g.,
declining fish populations and water quality are of particular concern), project a reasonably
foreseeable cumulative baseline for the affected resources, and predict the environmental
effects of the project when added to this baseline.
• Clarify if impacts are adverse. Some resource sections (e.g., terrestrial) say there will be
“cumulatively substantial impacts” and others (e.g., aquatic, socioeconomics) say there will
be “cumulatively substantial adverse impacts.”
• Due to the high likelihood of river flow exceeding the diversion tunnel capacity during the 5year construction period (89% according to DEIS pg. 55), include a full description of
impacts if this were to happen.
Mitigation
The DEIS does not include a comprehensive list of mitigation measures and BMPs that address impacts
not eliminated through avoidance of adverse effects. Additional mitigation measures are needed in
Chapter 7 to demonstrate how mitigation would lessen the impacts in the project area.
Recommendations for the FEIS:
Include the following measures, at minimum:
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Water Quality
• Apply appropriate stormwater prevention techniques according to the Stormwater Pollution
Prevention Plan.
• Install sediment control measures before construction activities and have them remain in
place until erosion control is assured. Once assured, remove all sediment control measures
within 30 days and dispose of captured sediment and other materials in accordance with all
Federal, state, and local laws and regulations.
• Place silt fences, straw bales, straw wattles, or other sediment barriers around disturbed sites
to reduce the potential for sediment to enter a stream directly or indirectly, including from
roads and ditches.
• Keep a supply of erosion control materials on hand (e.g., silt fence and wattles) to respond to
sediment emergencies.
• Use methods of excavation and stockpiling earth and rock materials that include prevention
measures to control erosion and to intercept and settle runoff of sediment laden waters.
• Perform construction activities using methods that prevent or control the discharge of
sediments.
• Cease all project operations, except efforts to minimize storm or high-flow erosion, during
conditions that result in uncontrollable erosion in the construction area.
• Monitor and inspect erosion controls and repair, replace, or install new erosion control
measures as necessary to control erosion.
• Use methods of dewatering to include prevention measures to control erosion and intercept
and settle runoff of sediment laden waters.
• Place cofferdams to isolate the work areas prior to any construction activity taking place.
• Construct cofferdams (to the extent feasible) of non-erodible material, such as bladder bags
or other materials that divert water. If appropriate material is available on site, this may be
used for constructing cofferdams (if necessary).
• Use temporary sumps (if required to keep the dewatered area dry during construction).
• If noticeable sediment plumes occur in the Chehalis River as a result of construction, obtain
turbidity measurements on a regular basis (e.g., every 15 minutes) to monitor turbidity
increases over background levels. Should turbidity levels increase greater than an established
threshold 17 above background levels approximately 600 feet downstream, adjust and/or halt
construction until background levels return.
• Identify triggers for delaying construction due to severe hydrologic conditions and develop
lead times required to demobilize equipment.
• Provide mitigation options in the event that water quality criteria concentrations exceed the
Ecology standards at downgradient compliance points.
Air Quality – Construction Emissions
• Append the Fugitive Dust Control Plan and include all dust-related BMPs and minimization
and mitigation measures in Section 7.3.1 Air Quality. This should, at minimum, identify
potential fugitive dust emission sources, assign dust control methods, determine frequency of
dust treatment applications, record dust control activities, and monitor dust control efforts.

WRIA 23, Upper Chehalis River Mainstem for Core Summer Habitat, turbidity shall not exceed: 5 NTU over background
when the background is 50 NTU or less; or a 10 percent increase in turbidity when the background turbidity is more than 50
NTU.

17
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Identify applicable requirements under Southwest Clean Air Agency rules. 18 We suggest the
following measures to further reduce fugitive dust emissions:
o Stabilize open storage piles and disturbed areas by covering and/or applying water or
chemical/organic dust palliative where appropriate at active and inactive sites during
workdays, weekends, holidays, and windy conditions.
o For use of dust suppressants, consider both inactive and active sites, during workdays,
weekends, holidays, and windy conditions.
o Install wind fencing and phase grading operations where appropriate. Operate water
trucks for stabilization of surfaces under windy conditions.
o For fugitive dust source controls, EPA recommends limiting the speed of earth-moving
equipment to 10 miles per hour.
• Address measures to further reduce impacts associated with emissions of particulate matter,
nitrogen oxides, volatile organic compounds, and other toxics from covered activities,
including:
Mobile and Stationary Source Controls
o Maintain engines per manufacturers’ specifications to perform at state and/or EPA
certification levels. Take measures to prevent tampering and conduct unscheduled
inspections to ensure these measures are followed.
o Use diesel particulate filters for all on-road and off-road diesel equipment.
o If practicable, use new, clean equipment meeting the most stringent of applicable federal
standards. 19 In general, commit to the best available emissions control technology.
o Consider the use of electric vehicles, natural gas, biodiesel, or other alternative fuels
during construction and operation phases.
o Limit vehicle idling to no more than five minutes.
Administrative Controls
o Prepare an inventory of all equipment prior to construction and identify the suitability of
add-on emission controls for each piece of equipment before groundbreaking.
o Plan construction to minimize vehicle trips and develop a construction traffic and parking
management plan that maintains traffic flow.
Invasive Species Control
• Prior to entering the project sites, all vehicles and equipment should be power washed,
allowed to dry fully, and inspected to make sure no plants, soil, or other organic material
adhere to the surface.
• All equipment should be disinfected prior to use. Areas should be designated for cleaning
and sanitation of heavy equipment to reduce the spread of noxious weeds and unwanted
organisms.
• Cleaning activities should comply with State of Washington Aquatic Nuisance Species
Management Plan and follow proposed cleaning methods for aquatic invasive organisms.
• Watercraft and any other gear to be used in or near water should be inspected for aquatic
invasive species.
Noise
On DEIS pg. 266, include the following for blasting:
18
19

http://www.swcleanair.org/
See EPA’s website for nonroad mobile sources at: http://www.epa.gov/nonroad.
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• Conduct all blasting of rock under the guidance of a qualified blasting consultant.
• Blasting should include measures to limit noise and vibration, as determined by the qualified
blasting engineer.
Include the following measures to reduce and minimize noise:
• Implement a Construction Noise and Vibration Monitoring Plan prepared by an appropriate
acoustical consultant before beginning work on the project, including anticipated disturbance
to wildlife.
• Equip all construction equipment with noise control devices (e.g., mufflers), in accordance
with manufacturers’ specifications.
• Inspect all equipment periodically to ensure proper maintenance and presence of noise
control devices (e.g., lubrication, mufflers that do not leak, and shrouding).
• Use portable noise barriers to shield stationary equipment, especially diesel-powered
dewatering pumps.
• Restrict idling of mobile equipment to no more than five minutes.
Hazardous Materials and Waste
• Implement a Spill Prevention and Response Plan covering all work sites, haul routes, and
staging areas.
• Fuel and service all vehicles in designated areas.
• Minimize, to the extent practicable, storage of hazardous substances at the work site and in
staging areas.
• Secure stored hazardous materials in closed containers away from drainage courses and areas
of storm water infiltration.
• Ensure that maintenance and construction personnel are trained in current procedures and
best available technology for spill prevention and cleanup of accidental spills. Keep spill kits
at the work sites at all times where hazardous materials are in use.
• Stop work immediately in the event of a hazardous materials spill or release and implement
appropriate cleanup and remediation measures as specified in the Spill Prevention and
Response Plan.
• Workers handling, using, or exposed to dry or wet cement should be trained in hazards and
controls.
• Ensure that appropriate worker safety is implemented at all times.
• Use an appropriate Storm Water Pollution Prevention Plan covering all work sites, haul
routes, and staging areas.
Monitoring and Adaptive Management
Monitoring and adaptive management will be critical due to the project’s significant impacts and the
varying degrees of uncertainty associated with modeling constraints. It is possible that additional and
different management measures not implemented as part of the project will be identified in the future and
prove to be more effective in achieving protection of human health and the environment; however, the
DEIS and supporting documents do not provide for comprehensive monitoring and adaptive management
to approach to address resources with significant impacts, including water quantity and quality, wetlands
and streams (waters of the U.S.), noise and vibration, and aquatic species and habitat. For example,
critical elements of these activities are not discussed, including details about the monitoring goals and
objectives, monitoring summary (including a list of measurement parameters, methods, locations,
frequency, data analysis, and reporting), and how monitoring will direct management decisions.
11

Recommendations for the FEIS:
• Identify and provide details on parameters that will be monitored, including those required by
all federal and state permits. EPA encourages including this information in a robust
monitoring plan and committing to these measures in the ROD, including at a minimum:
o Monitoring protocols and water quality thresholds to ensure that impacts to the Chehalis
River, Mahaffey Creek, and other tributaries are minimized.
o Continuous water quality monitoring during the multi-year construction period. Make
collected data available to Corps and Ecology water quality staff who could work with
the contractor(s) to mitigate any potential environmentally detrimental activities. We
recommend monitoring specific parameters, including turbidity, dissolved oxygen,
conductivity, and water temperature, to assess potential negative impacts of the project
and to evaluate the project’s effects on water quality. We also recommend rapid turnaround of test results (field test kits may be available for many parameters), to provide
real-time feedback on the effectiveness of mitigation measures.
o Action levels protective of beneficial uses of all project area water bodies to assure that
the Corps will reevaluate mitigation measures or project elements to minimize impacts.
o Additional features to provide habitat mitigation if it is determined through further
assessments that any existing plans or design modifications may cause detrimental
impacts on long term water quality conditions.
• Include monitoring thresholds that would trigger specific mitigation action. Base mitigation
triggers on a measured declining trend rather than observation of a significant impact. In this
way, the delay between indication of an impact and implementation of mitigation can be
minimized.
We also recommend that the EIS describe adaptive management and how monitoring results
would adjust future management actions based on new information. In particular, we recommend
that the adaptive management strategy include:
• A timeline for periodic reviews and adjustments, as well as a mechanism to consider and
implement additional mitigation measures, as necessary.
• Specific thresholds that would trigger changes in management actions, monitoring, or
mitigation.
• Criteria for determining whether additional mitigation measures are needed.
• A commitment to implementation of the proposed monitoring plan.
Tribal Consultation and Treaty Rights
The DEIS states that construction and operations of Alternatives 1 and 2 would result in the destruction
of one of the three archaeological sites, adversely impact traditional cultural properties (TCPs)(eligible
for the National Register of Historic Places 20), and potentially affect undocumented sites and/or human
remains (DEIS, pg. 197). It is not clear to what extent the Corps has consulted with all potentially
affected Native American tribes, tribal governments, or members under the National Historic
Preservation Act (NHPA) Section 106 consultation process. Eligibility determinations benefit from
active participation by Tribes throughout the planning and construction process. Tribal input is critical
for identification of the area of proposed effect and severity of impacts to historic properties, including
archaeological sites, TCPs, and potential burial grounds. EPA recommends the assessment include
potential impacts to culture, sacred sites, and traditional resource rights.
20

As indicated in the Corps’ Public Notice of Application for Permit for the Chehalis River Basin Flood Damage Reduction
Project (NWS-2014-1118).
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EPA also understands that the Corps is consulting with the Washington Department of Archaeology and
Historic Preservation in accordance with Section 106 of the NHPA to develop a Memorandum of
Agreement (MOA) for this project. It is unclear if the Chehalis Tribe, Cowlitz Indian, Quinault,
Nisqually Indian, and Shoalwater Bay Tribes have been actively engaged by the Corps in MOA
preparations. In addition, no mitigation measures from the MOA are discussed in the DEIS. Although
EPA recognizes that the MOA is under preparation, the mitigation measures to be included, even in draft
form, should be made available to the public during the EIS review periods.
Recommendations for the FEIS:
• Discuss and evaluate the significant adverse impacts the proposed project has on tribal
cultural resources and TCPs.
• Discuss how the Corps would avoid or minimize adverse effects on the physical integrity,
accessibility, or use of cultural resources, including TCPs, throughout the project area. For
example, more thoroughly evaluate non-structural measures (i.e., non-dam natural systems
design) and local action alternatives to achieve flood damage reduction in the basin to avoid
impacts to significant cultural sites.
• Clearly discuss mitigation measures for archaeological sites and TCPs. For example, include
if a certified archaeologist will be onsite for all ground disturbing actions during
construction. We encourage the Corps to append the MOA to the FEIS, after redacting
specific information about these sites that is sensitive and protected under Section 304 of the
NHPA.
Although the DEIS briefly discusses methods of consultation with tribal governments, EPA
recommends the analysis discuss impacts to Tribal treaty rights and the outcomes of engagements with
“tribal leaders and their staff whose interests might be affected by activities proposed in this EIS”
(DEIS, pg. 274) (40 CFR 1502.16 (c)).
Recommendations for the FEIS:
• Discuss issues raised by the Tribe during consultations between the Corps and the Tribes and
how the issues were addressed, especially regarding impacts to resources.
• Describe the impacts to Tribal designated uses and treaty rights for all Tribes that may be
impacted.
• Discuss and evaluate alternatives to avoid and minimize impacts to Tribal treaty rights,
including a non-dam natural systems design and local action alternative(s) as suggested
above.

13

GOV-0011-EML-WADNR
From:
To:
Cc:
Subject:
Date:
Attachments:

DNR RE SEPACENTER
Chehalis
DNR RE SEPACENTER; McNamara Doyle, Andrea (ECY); HANELL, CASEY (DNR); SHRAMEK, JOSEPH (DNR);
Garrity, Michael D (DFW); JOHNSON, BOB (DNR); Skov, Rian (DNR)
[Non-DoD Source] Chehalis River Basin Flood Damage Reduction Project DNR Comments
Tuesday, November 17, 2020 5:07:35 PM
NEPADEIS_ChehalisBasin_WDNR_CommentLetter.pdf

Please accept the attached comments from the Department of Natural Resources on the NEPA Draft
Environmental Impact Statement for the Chehalis Basin.
Thank you,
Rochelle M. Goss
SEPA Program Lead
Environmental & Legal Affairs
Washington State Department of Natural Resources (DNR)
sepacenter@dnr.wa.gov
www.dnr.wa.gov

Washington State Department of Natural Resources, Forest Practices Comments RE:
Draft EIS for the Chehalis River Basin Flood Control Zone District Proposal under NEPA
Chehalis River Basin Flood Damage Reduction Project Draft NEPA EIS
3.4.1.1.3 Access Roads, Page 28 states:
Wizen flooded. a bypass route would be used to access the temporary reservoir area and to manage
forestlands outside of the temporary reservoir. The bypass route would consist of existing roads that
would be improved by adding gravel and compacting it. Specific locations of the bypass route would
be defined during the detailed design phase.
Comment
Forest roads are not engineered to withstand submersion during flood events. The Draft NEPA EIS
should address road abandonment of up to 6 miles of existing Forest Road 1000, as well as the
feasibility of a bypass route consisting of portions of existing roads within the proposed temporary
reservoir. Construction of new roads in private forests may be required for the proposed project and
the associated impacts of new road construction and the upgrades or maintenance to existing roads
should be included in the Draft NEPA EIS.
Chehalis River Basin Flood Damage Reduction Project Draft NEPA EIS
4.3.3.2 No Action Alternative, Page 87 states:
In the flood retentio11faciliry project area, sediment and LWM input from upland slopes may slightl)'
increase. This is because of the WDNR Forest Practices Habitat Conservation Plan, which would
lead to larger trees in forested areas. This would reduce erosion and increase the supply of LWM.
Comment
The Draft NEPA EIS should clarify that, where Forest Practices Rules are applied and riparian
management zones mature over time, sediment delivery should be minimal and increased supply of
LWM would occur, especially where linked with improvements to forest roads. Under the No Action
Alternative, the Draft NEPA EIS should clarify that in managed forests, buffers applied to water
under Forest Practices Rules provide for: water quality and riparian function; shade; large wood
debris recruitment; leaf litter fall; nutrient and sediment filtering; and bank stability.

Under the FRE, there will be a lack of large woody debris for stream morphology and sediment will
increase as roots die and decrease their soil holding capacity.
Appendix D, Selection and Description of the Alternatives
1.1.1.9, Other Combinations, Page D-8 states:
Only the.flood retention facilities were used in these combinations because they are the only
alternatives that would potentially provide the reduction in.flood levels needed to meet the purpose.
All other alternatives would involve fill in tl,e floodplain ( and therefore contribute to expanding the
JOO-year floodplain), target only specific local areas for flood damage reduction, or would not come
close to meeting the flood damage reduction metrics.
Comment
Additional consideration is needed for potential alternatives, such as the local actions alternatives
now being considered by the Chehalis Basin Board above and beyond any secondary benefit the
ASRP will provide.
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Washington State Department of Natural Resources, Forest Practices Comments RE:
Draft EIS for the Chehalis River Basin Flood Control Zone District Proposal under NEPA
Appendix D, Selection and Description of the Alternatives
Table 2.1-1, Reasonably Foreseeable Future Actions
Timber Harvest in Managed Forests, Page D-15 states:

Timber harvests would colltribltte to impacts on water quality and quantity because of stormwater
runofffrom harvested areas. Water quality and quantity degradation has lasting effects on aquatic
and terrestrial species, wetlands, and numerous other resources.

Comment
The statements in Appendix D, Table 2.1-1, individually and in combination, promote inaccurate
assessment of current forest management and Forest Practices regulation. Timber harvests conducted
under the Forest Practices Rules provide for public resource protection including fish, water, wildlife
and capital improvements of the state and for protection of public safety. The Draft NEPA EIS
should clarify where proposed land-use conversions to non-forestry uses associated with the
FRE/FRO project would have certain impacts and distinguish those proposed actions from activities
which occur in forests managed under Forest Practices Rules when no conversion of land use is
planned.
Appendix F, Regulatory Context and Permits and Approvals
State, Table 2, State Regulations, Statues, and Guidelines, Page F-7 states:
Washington State Forest Practices Act (76.13)

Comment
References to the Forest Practices Act should cite RCW 76.09.
Appendix F, Regulatory Context and Permits and Approvals, Page F-9 states:
Forest Practices Act, and Forest Practices Permit (RCW 76.09)

Comment
References to permitting should include Forest Practices Act (RCW 76.09) and Forest Practices
Application (Title 222 WAC).
Appendix F, Regulatory Context and Permits and Approvals, Land Use, Page F-14 states:

Approval from the Washington State Departmellt of Natural Resources (DNR) for a conversion of
forestland to other use, imder Revised Code of Washington (RCW) 76.09.060, and demonstrated
compliance with Forest Practices Rules under Title 222 of the Washington Administrative Code
(WAC).

Comment
The Washington State Department of Natural Resources (DNR) administers the Forest Practices
Rules, and accordingly, after receiving a complete Forest Practices Application (FPA), DNR would
notify the County of land likely to be converted to a non-forestry use. The County would then be
responsible through SEPA to determine if acceptance of the land-use conversion is feasible and
which impacts would be feasible to avoid, condition, or mitigate. Washington DNR recommends that
if it is determined that the proposed FRE/FRO facility should move forward, the applicant(s) make
use of early forest practices pre-application review opportunities to develop a forest practices
application that meets applicable requirements under the forest practices act (Chapter 76.09 RCW).
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Washington State Department of Natural Resources, Forest Practices Comments RE:
Draft EIS for the Chehalis River Basin Flood Control Zone District Proposal under NEPA
Appendix F, Regulatory Context and Permits and Approvals, Transportation, Page F-14
states:
The following permits and approvals are specific to transportation:
• Permits from DNRfor upgrades to forest roads, construction of new forest roads
Comment
Use of the word "updates" could imply less impact than what would occur if certain sections of
existing roads are planned for temporary submersion during flood events. Improvements or
maintenance to existing forest roads may not be sufficient or feasible for the construction or
operation phases of the proposed FRE facility. In addition, because roads for the FRE are not forest
roads, they are likely to be under the jurisdiction of Ecology and local government under a
stormwater permit.
Improvements to existing forest roads may require enhanced engineering to provide for greater
impacts from larger, heavier haul vehicles and construction equipment not generally anticipated for
use on forest roads during all weather conditions and all seasons. Continued use of the existing Forest
Road 1000 mainline for forestry purposes would not be feasible after inundation of FRE facility
impoundment water. If it is determined that the proposed project should move forward, cumulative
impacts of road abandonment and the creation of replacement forest roads, should be assessed as part
of the Draft NEPA EIS.
Appendix G, Discipline Report for Water Quantity and Quality, Page ES-2 states:
There would also likely be a low localized increase in surface water runoff because of large-scale
tree-clearing in the temporary reservoir footprint.
Comment
This statement seems to significantly under-estimate likely negative impacts and does not address
cumulative impacts that would occur over time from permanent removal of vegetation and repeated
inundation in the proposed temporary reservoir above the FRE facility.
Appendix J, Discipline Report for Wetlands and Other Waters, Page 12 states:
Of these types, Type S waters are regulated under the SMP. The other types are regulated under the
critical Areas Ordinance. Lewis County uses these stream types to determine allowable uses ill and
around these waters and to determine the protective buffer width. Buffer widths are typically
required to be 75 feet wide for Type Ns and Np waters, and JOO feet to 150 feet wide for Type F
waters depending on channel width (LCC 17.38.420). For Type S waters, buffer width is established
in Table 4-1 of the SMP and can vary from Oto 200 feet wide depending on the type an intensity of
the proposed use.
Comment
The Draft NEPA EIS should clarify that these buffers reflect county critical area ordinances for
developed areas outside managed forests.
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Washington State Department of Natural Resources, Forest Practices Comments RE:
Draft EIS for the Chehalis River Basin Flood Control Zone District Proposal under NEPA
Appendix J, Discipline Report for Wetlands and Other Waters, 5.4.3, Wetland and Stream
Buffers in the Flood Retention Facility Project Area, Table 5.4-5, Summary of WDNR Stream
Types Identified in the Flood Retention Facility Project Area, Page 36 states:

Type F streams were assigned a buffer width of either JOO or 150 feet, based 011 their channel width.
Perennial and seasonal streams that do not support fish were classified as Type N streams and
typically assigned a 75-foot wide buffer. Exceptions included Type N streams that do not have an
above ground connection to a Type S, F, or Np stream. Such areas were assigned a buffer width of 0
feet per LCC I 7.38.470(d). A number of small streams identified during the delineation were either
assigned an unknown stream type by WDNR or were unmapped. It was assumed that those streams
would not be regulated imder the Critical Area Ordinance and, as such, 110 buffer was assigned.

Comment
It should be presumed that Type S Waters occur downstream of the proposed flood retention facility.
The Draft NEPA EIS should clearly distinguish county critical areas ordinances from Forest
Practices Rules and describe where different regulations would apply throughout the proposed
project. Table 5.4-5 and the narrative on page 36 does not reflect accurately the Forest Practices
water type rules (Title 222 WAC). Water types regulated through a Forest Practices Application,
whether mapped or unmapped, must be verified and buffered consistent with Forest Practices Rules,
prior to receiving a Forest Practices application that would authorize timber harvest activities.
Appendix J, Wetlands and Other Waters, 6 Environmental Consequences, Page 59 states:

Impacts on other waters would also be required to construct culverted road crossings for the off-site
quarry roads, temporary reservoir bypass road, and the off-site Huckleberry Ridge Quarry access
road (Figures 6.4-1 and 6.4-2). Those impacts would typically include the installation of new or
extension of existing culverts and the placement of soil, gravel, or rock fill. Because the engineering
requirements of these crossings (e.g.• culvert size) have yet to be determined and because the stream
type and condition are not known for the off-site roads, it is not possible to provide an exact acreage
for those impacts. Based on a review of the delineation mapping/or on-site roads and the National
Hydrography Dataset for off-site roads, approximately 262 crossings may be required. Assuming an
average road width of 24 feet and an average stream width of 4 feet, an additional 0.6 acre of other
waters could be affected by the construction or improvement of culverted road crossings for on- and
off-site access roads. Because it is unlikely that all of the streams mapped by the National
Hydrography Dataset would be jurisdictional under federal, state, and local regulations, this impact
estimate is likely higher than what would occur if the project were constructed. It should also be
noted that road crossing i11stallatio11 and improvement would not completely remove those resources
as flow would still be conveyed through the culvert.

Comment
The DEIS should address the full scope of potential impacts that would be associated with new or
replacement water crossing structures.
Appendix J, Wetlands and Other Waters, 8 Mitigation, Page 82 states:

This section identifies potential mitigation measures to address potential high impacts that would
remain after implementation of best management practices or other conditions that would be
required to meet the standards set forth in Section 4 as implemellted through the permits and
approvals listed in Section 8. At the present time, fill placement and vegetation clearing impacts
appear to be the most significant project impacts on wetlands and other waters. Potential mitigation
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Washington State Department of Natural Resources, Forest Practices Comments RE:
Draft EIS for the Chehalis River Basin Flood Control Zone District Proposal under NEPA
strategies for wetland and other water impacts from fill placement and vegetation removal include
the following:
• Purchasing compensatory wetland or stream mitigation credits from a11 agency-approved
bank that services the flood retention facility and Airport Levee Improvements project areas
• Creating new wetlands or restoring degraded or converted wetlands in the floodplain
downstream from the flood retention facility
• Providing funding for the creation of new or the expansion of existing large-scale wetland
restoratio11 or preservation project

Comment
The Draft NEPA EIS should more appropriately address potential alternatives, which use restored
interconnected habitats and hydrology functions to demonstrate viable comparisons of alternatives
and feasible mitigation opportunities.
Appendix K, Discipline Report for Aquatic Species and Habitat, Impacts on Aquatic Habitat,
Page ES-2 states:

Alternative 1 would result in low to high impacts 011 aquatic habitat. Potelltial impacts include high
permanent losses and long-te1111 degradation of aquatic habitat in the Chehalis River. Affected
habitat includes the permanent loss of 2.05 acres of essential fish habitat ( EFH) for coho salmon and
Clti11ook salmon and Washington Department of Fish and Wildlife (WDFW) priority instream habitat
(coho salmon, Chinook salmon, steelhead, and coastal cutthroat). There would also be additional
low temporary losses of and impacts on aquatic habitat duri11g the 5-year construction period.
Overall, construction of the FREfacility would result in high long-term impacts to aquatic habitat.
This is mainly because of high permanent loss of EFH and spawning habitat from the FRE facility
structure itself and high long-term temperature increases and dissolved oxygen decreases between
river mile ( RM) 114 and RM JOO. Water quality impacts are expected because constructing the FRE
facility would require the removal of 94 acres of riparian vegetation that would 110 longer provide
shading to the Chehalis River. There would also be low impacts from increased turbidity and risks
of spills and low to medium decreases in the supply of large woody material (LWM).

Comment
The activities described in NEPA Draft EIS for the proposed footprint of the temporary reservoir
would require that a Forest Practices Application (FPA) be submitted; and consideration of the FPA
would be conducted under a Class IV-General (conversion) classification. Subsequent notice to the
County of lands being converted to a non-forestry use would inform the County of certain sensitive
features, including tributary waters whether mapped or un-mapped, for the County to consider to
determine conditions and mitigation if feasible. DNR recommends that applicants make use of the
forest practices pre-application review opportunity, prior to submitting FPAs associated with the
proposed FRE/FRO facility.
Appendix L, Discipline Report for Terrestrial Species and Habitats: General Comment
DNR recommends that applicants make use of the forest practices pre-application review opportunity
prior to submitting FPAs associated with the proposed FRE/FRO facility.
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Mr. Clinton,
Attached you will find the comments from EPA Region 10 on the Public Notice (PN) for Department
of the Army permit number NWS-2014-1118 applied for by the Chehalis River Basin Flood Control
Zone District. Feel free to contact Linda Storm or Annie Whitley if you have any questions.
Sincerely,
Amy Jensen
Amy Jensen
Regional Wetland Coordinator
U.S. EPA, Region 10
Wetlands and Oceans Section, Water Division
1200 6th Ave, Suite #155, Mail Stop 19-C04
Seattle, Washington 98101-3188
Office: (206) 553-0285
Email: jensen.amy@epa.gov

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 10
1200 Sixth Avenue, Suite 155
Seattle, WA 98101-3188

WATER DIVISION

November 17, 2020
Mr. Brandon Clinton,
Project Manager
Chehalis River Basin Flood Damage Reduction Project
c/o Anchor QEA
6720 South Macadam Street, Suite 125
Portland, Oregon 97219
Dear Mr. Clinton:
The U.S. Environmental Protection Agency has reviewed the Seattle District of the U.S. Army Corps of
Engineers’ (Corps) Public Notice (PN) NWS-2014-1118, Chehalis River Basin Flood Damage
Reduction Project, for a Clean Water Act (CWA) Section 404 Permit (33 U.S.C. § 1344), dated
September 18, 2020. We have also reviewed the concurrently released Draft Environmental Impact
Statement (DEIS) developed by the Corps under the National Environmental Policy Act (NEPA) that
will be used to support the Corps’ analysis. These documents describe a proposal by the Chehalis River
Basin Flood Control Zone District to construct a new flood retention expandable dam structure (FRE)
and temporary reservoir on the Chehalis River and to raise an existing levee at the Chehalis-Centralia
Airport. The proposed FRE facility and associated infrastructure would be located in and along the
mainstem Chehalis River south of Pe Ell, and the levee work would occur at the Chehalis-Centralia
Airport in Chehalis, both in Lewis County, Washington.
This letter responds to the CWA Section 404 PN and addresses the adequacy of the PN and DEIS for
evaluating compliance with the restrictions on discharge contained in the CWA Section 404(b)(1)
Guidelines (Guidelines) (40 C.F.R. Part 230). The Guidelines are the substantive environmental criteria
that must be met for the Corps to issue a CWA Section 404 permit for the proposed activity. EPA’s role
under CWA Section 404 includes providing comments to the Corps to identify concerns regarding
compliance with the Guidelines and to make recommendations that may help achieve CWA Section 404
compliance.
The Guidelines at 40 C.F.R. § 230.6(b) recognize that the level of required analysis and documentation
are scaled to reflect the significance and complexity of the proposed discharge activity. EPA believes the
proposed impacts to affected aquatic resources from the proposed project are significant and complex.
While the construction activities will have a narrower direct impact on aquatic resources, the proposed
operations will have extensive indirect impacts that must also be addressed in the Corps’ 404(b)(1)
analysis and permit decision.
The PN indicates that construction of the FRE would result in direct permanent impacts of up to 1.23
acres of wetlands, 1.91 acres of the Chehalis River, and 0.74 acre of unnamed intermittent streams.
Construction of the temporary reservoir would result in the permanent conversion of up to 6.39 acres of
wetlands and permanent impacts to 93.65 acres of the Chehalis River and unnamed perennial and
intermittent streams from riparian vegetation clearing and tree removal. The DEIS indicates that the
temporary reservoir would inundate 856 acres of the river valley upstream of the FRE, resulting in

additional indirect impacts to 9.6 acres of wetlands and 112.78 acres of streams, and 487.04 acres of
wetland and stream buffers. Additionally, raising the Chehalis-Centralia Airport levee could result in fill
placement in an additional 4.54 acres of wetlands.
Based on our review, EPA finds that the PN and DEIS do not contain sufficient information to address
the factual determinations required by 40 C.F.R. § 230.11 or to make a reasonable and defensible
judgment that the proposed discharges will comply with the Guidelines under 40 C.F.R. § 230.12.
Specifically, it is not clear that the proposed action complies with 40 C.F.R. § 230.10(a) of the
Guidelines that state, “no discharge of dredged or fill material shall be permitted if there is a practicable
alternative to the proposed discharge which would have less adverse impact on the aquatic
ecosystem…”. EPA also concludes that the proposed impacts are likely to cause and contribute to
significant adverse impacts to aquatic species and their habitat, including essential fish habitat for
multiple species of salmonids, such as the severely depressed Chehalis Basin Spring Chinook run.
Therefore, the project does not appear to comply with 40 C.F.R § 230.10(c) of the Guidelines, that states
“…no discharge of dredged or fill material shall be permitted which will cause or contribute to
significant degradation of waters of the United States.”
More information is needed to fully evaluate the direct, indirect and cumulative effects of the project on
aquatic resources and ecological processes described in Subpart C-G of the Guidelines. Furthermore,
additional avoidance and minimization actions are necessary to minimize adverse impacts to these
resources and, for unavoidable impacts, a detailed compensatory mitigation plan should be developed to
demonstrate full compliance with 40 C.F.R. § 230.10(d) and Subpart H of the Guidelines. The enclosure
provides our detailed comments and recommendations.
EPA appreciates the opportunity to provide comments on the proposed permit application and associated
DEIS. We look forward to working with the Corps and the applicant as necessary to address the issues
raised in this letter. Should you have any questions or require further information, please do not hesitate
to contact me at (206) 553-0285 or by email at jensen.amy@epa.gov, or you may contact Linda Storm at
(206) 553-6384 or by email at storm.linda@epa.gov.
Sincerely,

AMY
JENSEN

Digitally signed by AMY
JENSEN
Date: 2020.11.17
19:15:04 -08'00'

Amy Jensen
Regional Wetland Coordinator
Wetlands and Oceans Section
Enclosure
cc: Ms. Jennifer Quan, NOAA Fisheries, jennifer.quan@noaa.gov
Mr. Ryan McReynolds, U.S. Fish and Wildlife Service, ryan_mcreynolds@fws.gov
Ms. Colleen Suter, Confederated Tribes of the Chehalis Reservation, csuter@chehalistribe.org
Ms. Karen Allston, Quinault Indian Nation, KALLSTON@quinault.org
Ms. Loree Randall, Washington State Department of Ecology, loree.randall@ecy.wa.gov
Ms. Andrea McNamara-Doyle, Director, Office of the Chehalis Basin, andrea.doyle@ecy.wa.gov
Ms. Kelly Susewind, Washington State Department of Fish and Wildlife, kelly.susewind@dfw.wa.gov
Mr. Steven Bernath, Washington State Department of Natural Resources, steven.bernath@dnr.wa.gov
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Enclosure to EPA’s Comment Letter on Public Notice NWS-2014-1118
The following are detailed comments submitted by the U.S. Environmental Protection Agency in
response to the Seattle District of the U.S. Army Corps of Engineers’ (Corps) Public Notice (PN) NWS2014-1118, applied for by the Chehalis River Basin Flood Control Zone District (Applicant). The PN is
supported by the Draft Environmental Impact Statement (DEIS) for the Chehalis River Basin Flood
Damage Reduction Project, prepared by the Seattle District.
I.

Project Description

The applicant is proposing to construct a new flood retention expandable structure (FRE) and temporary
reservoir on the Chehalis River and to raise an existing levee at the Chehalis-Centralia Airport. The PN
states that the purpose of the proposed project is to reduce the risk of flood damage in the
Chehalis/Centralia area from catastrophic flooding. The area that would be protected through this project
is the 100-year floodplain of the Chehalis River from Adna to Grand Mound. The proposed reservoir
would only retain water when the FRE is activated by certain flood events. During non-flood flows, the
Chehalis River would flow “unrestricted” through five tunnels in the FRE. The FRE is being designed
so that, if needed, it could be made a permanent reservoir in the future (which would be subject to
supplemental environmental review). The proposed work would be completed over a 5-year period,
from 2025 to 2030.
The FRE would be located at approximately river mile 108, about 1 mile south/upstream of the town of
Pe Ell. The dam structure would be 1,550 feet wide and approximately 270 feet high and would hold
back water on average once every 7 years during a major (38,800 cfs at Grand Mound) or greater flood.
The temporary reservoir would cover approximately 856 acres of the river valley upstream of the FRE
and would be designed to store up to 65,000 acre-feet of water. The foundation of the FRE would be
constructed to accommodate a larger, expanded dam structure in the future capable of retaining more
flood water in the reservoir.
Primary components of the proposed FRE include: a roller-compacted concrete dam structure, an
overflow spillway with an uncontrolled crest structure, a spillway chute, flip bucket, and plunge pool,
conduits through the FRE to convey flow, and gates for flood regulation; five conduits would be located
at the base of the structure and would convey flow, sediment, and woody debris through the FRE; and a
collection, handling, transfer, and release facility to facilitate upstream fish passage when the FRE is
operating during flood flows. Some infrastructure around the FRE facility would be improved to
accommodate construction and operation activities, including access roads, power lines, and equipment
and material storage areas. Additionally, the project would involve development of three gravel quarries,
haul roads and water pipeline construction.
Airport levee work would include raising an existing levee by between 1.3 feet and 5.3 feet along a
distance of 9,511 linear feet and raising up to 810 linear feet of Northwest Louisiana Avenue to an
elevation of 186 feet to tie in with the raised airport levee.
The PN states that construction of the FRE would result in permanent fill placement in up to 1.23 acres
of wetlands, 1.91 acres of the Chehalis River, and 0.74 acre of unnamed intermittent streams.
Construction of the temporary reservoir would result in the permanent conversion of up to 6.39 acres of
wetlands and permanent impacts to 93.651 acres of the Chehalis River and unnamed perennial and
1

It is not clear what the impacts would be in terms of the length of river/stream miles. It would be helpful if both acreage and
miles were reported whenever referenced.
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intermittent streams from riparian vegetation clearing and tree removal.2 The DEIS estimates that
construction of the proposed FRE facility, vegetation removal within the temporary reservoir, and
construction of the Airport levee will result in direct impacts to 111.23 acres of waters of the United
States3 These impacts include direct permanent loss of 5.77 acres of wetlands, permanent conversion of
6.39 acres of wetlands, temporary impacts to 2.77 acres of the Chehalis River, and direct permanent
impacts to 96.3 acres of intermittent and perennial waterways, including the Chehalis River.
Additionally, the DEIS states that construction of the proposed FRE will result in the direct permanent
loss of 2.05 acres of fish habitat in addition to the direct “temporary” loss of 2.77 acres of aquatic
habitat4. The temporary reservoir will extend six miles upstream, encompassing 118 waterways totaling
17 miles and covering 114 acres.
II. Clean Water Act Section 404(b)(1) Guidelines
The Clean Water Act Section 404(b)(1) Guidelines for Specification of Disposal Sites for Dredged or
Fill Material are the substantive environmental criteria used to evaluate proposed discharges of dredged
or fill material.5 The Guidelines require the Corps to make written factual determinations of the potential
short-term or long-term effects of a proposed discharge on the physical, chemical, and biological
components of the aquatic environment and “[s]uch factual determinations shall be used in 40 C.F.R. §
230.12 in making findings of compliance or non-compliance with the restrictions in 40 C.F.R. §
230.10.”6 Furthermore, the Guidelines require the prediction of cumulative effects to the extent
reasonable and practical.7 These factual determinations include potential impacts on physical and
chemical characteristics of the aquatic ecosystem such as substrate; suspended particulates/turbidity;
current patterns and water circulation; normal water fluctuations; salinity gradients; potential impacts on
biological characteristics of the aquatic ecosystem such as threatened and endangered species, fish, other
aquatic organisms in the food web, and wildlife; potential impacts on Special Aquatic sites including
sanctuaries and refuges, wetlands, mud flats, stream riffle-pool complexes, and vegetative shallows; and
potential effects on human use characteristics such as recreation and commercial fisheries, water related
recreation, aesthetics, wilderness areas, and research sites.8
The Guidelines recognize that the level of required analysis and documentation are scaled to reflect the
significance and complexity of the proposed discharge activity.9 EPA believes the proposed discharges
identified and their associated impacts have the potential for significant adverse impacts, and thus
require more detailed information, evaluation, and documentation to demonstrate compliance with the
Guidelines. EPA believes the PN and DEIS do not fully disclose the extent, magnitude, and permanence
of the adverse effects of the proposed discharges of dredged or fill material and associated inundation
effects of dam operation on the areas impacted and the aquatic resources they support.

2

There are discrepancies in different parts of the Corps DEIS in reported aquatic resource impact numbers. For example, the
DEIS Executive Summary reports there would only be direct permanent impacts to 1.23 acres of wetlands and 4.8 acres of
other waters, while the DEIS Chapter 4.4 reports direct permanent impacts to 7.62 acres of wetlands and 96.3 acres of other
waters, in addition to 2.77 acres of “temporary” impacts to other waters of the United States. Appendix J. reports the same
direct impacts to wetlands, but direct permanent impacts to 99.07 acres and temporary impacts to 3.66 acres of other waters.
3
DEIS pp. 101, 104, 106.
4
DEIS p. 128
5
40 C.F.R. Part 230.
6
40 C.F.R. § 230.11.
7
40 C.F.R. § 230.11(g)(2).
8
40 C.F.R. Part 230 (Subparts C-F).
9
40 C.F.R. § 230.6(b).
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The following comments include recommendations to ensure the Corps’ permit decision for the
proposed project complies with the Guidelines, as described above.
A. Project Alternatives
The Guidelines require that no discharge of dredged or fill material shall be permitted if there is a
practicable alternative to the proposed discharge that meets the project purpose, which has less adverse
impacts on the aquatic ecosystem.10 Identification of the Least Environmentally Damaging Practicable
Alternative (LEDPA) is achieved by performing an alternatives analysis (AA) that evaluates the direct,
secondary/indirect, and cumulative impacts to waters of the United States resulting from each alternative
(or collective suite of alternatives) considered. Project alternatives that are not practicable and do not
meet the project purpose are eliminated. An alternative is practicable if it is available and capable of
being done after taking into consideration cost, existing technology, and logistics in light of overall
project purposes.11
Three alternatives are evaluated as practicable alternatives in the DEIS. The proposed project
(Alternative 1) would be built with a foundation larger than necessary, to allow for a future increase in
the FRE facility storage capacity by raising the height of the dam. The larger foundation would
accommodate a proposed future dam that would double its capacity during flood events.12 The DEIS
describes Alternative 2 as having the same Flood Retention Only (FRO) facility design as the initial
capacity of Alternative 1 (e.g., 65,000 acre-feet), but would have a smaller foundation with no future
expansion option. The No Action Alternative includes projects in the upper Chehalis Basin that are
permitted or being constructed as of January 2019 and “other actions reasonably likely to occur during
the NEPA EIS analysis period (2025 – 2080).”13 Based on the information provided in the PN and
DEIS, EPA is concerned that potentially practicable, less environmentally damaging alternatives have
not been evaluated in sufficient detail to demonstrate compliance with the Guidelines alternatives
analysis requirements.
Most concerning, the Corps has not fully evaluated non-dam alternatives, including combinations of
approaches, that look at natural systems design or restorative flood protection approaches along with
local actions to remove infrastructure from the floodplain and reduce flood damage in the areas of most
concern. According to Washington State Department of Ecology’s June 2017 Chehalis Basin Strategy
Final Programmatic EIS, the restorative flood protection approach would result in “... greater reduction
of flood damage than Alternative 1 (construction of a dam).”14 Given that the basic purpose and need of
the project is to achieve flood damage reduction broadly, more information is needed on why the
restorative flood protection approach, which has been estimated to provide greater flood damage
reduction than the proposed action, was not carried forward and evaluated as a practicable alternative.
Recommendation: EPA recommends that the Corps evaluate non-dam alternatives including
conducting a more thorough evaluation of a holistic basin-wide restorative flood protection approach.
10

40 C.F.R. § 230.10(a).
40 C.F.R. § 230.10(a)(2).
12
DEIS p. 25: The FRE facility would be built so its foundation could support a larger structure if the Applicant decided to
increase the storage capacity in the future. This future expansion could increase temporary reservoir storage from 65,000
acre-feet to 130,000 acre-feet, but is not proposed at this time. If expansion of the facility were ever proposed, the
expansion would need to go through a new, separate environmental review and permitting process.
13
DEIS p. 25 and Appendix D list these projects. Various projects that will be implemented under the No Action Alternative
include those led by the Flood Authority, local floodproofing efforts, and Washington State Department of Transportation
(WSDOT), among others.
14
Final EIS Executive Summary Chehalis Basin Strategy, p. 40 (emphasis added). http://chehalisbasinstrategy.com/wp
content/uploads/20 l 7 /06/Chehalis-Basin-Strategy-EIS-Executive-Summary .pdf.
11

November 17, 2020

3

EPA Comments NWS-2014-1118

Such alternatives should combine natural systems design/flood protection project opportunities along
with local action alternatives to buy-out floodplain properties and to remove infrastructure from the
floodplain. Such basin-wide, non-dam approaches should seek to address both flood damage reduction
and maintain and restore fish runs and aquatic habitat. EPA recommends that the Corps collaborate
with the Washington State Department of Ecology and the Washington State Department of Fish and
Wildlife on any analysis they have already provided or are developing in response to Governor
Inslee’s July 22, 2020 directive to evaluate non-dam alternatives.15
Furthermore, the State Environmental Policy Act (SEPA) DEIS for the Proposed Chehalis River Basin
Flood Damage Reduction Project evaluated the same proposed project in February 2020, based on the
same purpose and design.16 However, the screening criteria used to assess whether an alternative could
achieve the project purpose differs substantially between NEPA and SEPA, resulting in viable
alternatives, including the SEPA “Local Actions Alternative” being screened out of the SEPA DEIS.
EPA is specifically concerned with the Flood Damage Reduction Metrics implemented for Phase 1
Screening Criteria.17 The proposed criteria are based on reducing base flow by specific levels based on
stream gage measurements at only four locations along the Chehalis River. The process by which the
applicant determined these criteria, which the Corps accepted, is not evident. EPA is concerned that such
criteria only allow an alternative that includes a water retention structure to move forward, ruling out
any other potential non-dam alternatives or combinations of non-dam alternatives that could meet the
less adverse environmental impacts requirements pursuant to 40 C.F.R. 230.10(a). The narrowly defined
Phase 1 Screening Criteria specify: 1) geographic areas where flood damage must be reduced, 2)
identify exact measures/metrics for flood level reduction at specific places, and 3) require that “no
substantial increase in redirected negative impacts” or flood levels result in other parts of the Chehalis
Basin. By restricting other areas in the Chehalis Basin from receiving flood waters, alternatives like
infrastructure buy-out and restorative actions are automatically ruled out, and as a result, the analysis is
constrained to only dam alternatives, eliminating analysis of alternatives18 that could together potentially
achieve the flood damage reduction at the specified levels in geographic target areas. Thus, EPA
considers these criteria to be unduly restrictive in terms of the appropriate scope of analysis for the
LEDPA.
Recommendation: EPA recommends that the FEIS provide additional information on the process
used to identity and narrow the Phase 1 Screening Criteria. This analysis should also document and
clarify why the specific reduced flood levels at specific locations are necessary, and why non-dam
alternatives could not achieve these levels., as well as assumptions made in any modeling.
EPA believes Alternative 1 (FRE) has not been demonstrated to be the LEDPA based on the information
provided in the DEIS. The DEIS states that “...the potential impacts associated with operation of
Alternative 2 would be the same as for Alternative 1.”19 Since impacts associated with operation of
15

Governor Jay Inslee July 22, 2020 letters to state agencies (WA State Department of Ecology and WA State Department
Fish and Wildlife) and to the Members of Chehalis Basin Board.
16
Department of Ecology, State of Washington. February 2020. SEPA Draft EIS: Proposed Chehalis River Basin Flood
Damage Reduction Project. Publication No.: 20-06-002.
17
DEIS p. 23, Section 3.2.2
18
For example, addressing combined alternatives that include restorative and natural systems design alternatives, along with
local actions such as floodproofing and land use management, community flood assistance and resilience program funds to
help protect individual properties, or pursuit of flood property buy-outs, actions involving potential reconfiguration of I-5,
Bridge replacements, or other infrastructure projects that would help to get infrastructure up and out of the floodplain are
all alternatives that were ruled out.
19
DEIS p. 69
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Alternatives 1 and 2 are anticipated to be the same, it is important to determine the impacts associated
with construction and the structure(s) themselves when they are not operating. Construction of
Alternative 2 (FRO) would be approximately 9 months shorter and less water from the Chehalis River
would be required to support construction activities.20 The footprint of Alternative 2 would be 20 feet
smaller in width on the north side (ES-6) and “would occupy approximately 0.21 acre less than
Alternative 1.”21 Alternative 2 would not provide the future option of an expanded dam with increased
reservoir capacity,22 resulting in less long-term adverse impacts to the aquatic environment. Specific
information is not given on whether direct impacts to aquatic resources resulting from construction
would be smaller under Alternative 2. However, based on the reduced time required for construction, the
decreased water requirements to build the structure, and the removal of the option for future dam
expansion , Alternative 2 appears to have less adverse impacts on the aquatic environment than
Alternative 1.
EPA understands that the premise of Alternative 1’s larger foundation is to allow for the FRE structure
to support raising the dam height to double the dam’s flood water retention capacity in the future.23 The
stated purpose would be to compensate for potential increased flows in the Chehalis River. However,
insufficient information is provided on the need for the FRE over the FRO, including anticipated longterm impacts from each alternative. Without more information on the proposed future dam size, storage
capacity, and operating schedule, it is not possible to fully evaluate the additional impacts of this project.
However, it seems clear that the FRE combined with a future larger dam that would involve the potential
for more frequent or permanent inundation poses substantially more adverse impacts on the aquatic
environment than the FRO. While Alternative 2 may not be the LEDPA, particularly when evaluating
alternatives that were not considered, it does appear to have less impact than the proposed project
(Alternative 1).
Recommendation: EPA recommends that the Corps fully evaluate the impacts from the proposed
potential future dam as part of the FRE Alternative 1 in their Guidelines alternatives analysis. EPA
recommends that such analysis also evaluate potential additional impacts to aquatic resources,
including aquatic species, habitat, ecosystem functions and processes associated with the future larger
dam operation as part of the FEIS.
The DEIS states that “[f]uture climate conditions were not modeled in this EIS (p. 40)”. EPA sees this as
a huge flaw in the impact analysis, particularly given the project purpose, the major difference between
Alternatives 1 and 2, and the longevity of the operation of the proposed project facilities. An assumption
of proposing an FRE structure appears to be that there will be a need to increase the storage capacity of
the temporary reservoir in the future based on some predicted precipitation pattern changes. Since the
FRE structure will result in a larger impact to aquatic resources than the FRO and the No Action
Alternative, further justification must be provided as to why other less environmentally damaging
alternatives are not practicable. Further, it is reasonable to consider the potential effects of climate
20

DEIS p. 69
DEIS p. 110
22
Note that the DEIS does not evaluate the impacts from Alternative 1 potential future expansion or exactly how it would be
operated, either as a temporary or permanent reservoir. The DEIS states that any future expansion would require
supplemental environmental evaluation, but it is not clear that a new 404 permit would be required nor what the level of
analysis would entail.
23
DEIS p. 25 states that [t]he FRE facility would be built so its foundation could support a larger structure if the Applicant
decided to increase the storage capacity in the future. This future expansion could increase temporary reservoir storage
from 65,000 acre-feet to 130,000 acre-feet, but is not proposed at this time.
21
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change, particularly since it may result in wetter winters and a higher risk of downstream flooding.
There are some assumptions made about climate change under the No Action Alternative Impacts to
Aquatic Habitats section of the DEIS, stating that: “[d]epending on variability of the climate, increased
extremes in temperature and river flows could reduce habitat quality over time.”24 However, no citations
have been provided to justify this claim.
Recommendation: EPA recommends that the alternatives analysis include an evaluation of the effects
of climate change in terms of its relationship to impacts to aquatic resources and full evaluation of all
flood damage reduction alternatives. EPA also recommends that the alternatives analysis evaluate the
coupled impacts on aquatic resources from climate change and potential dam alternatives on the river
ecosystem in comparison to a basin-wide, non-dam alternatives that reduce flood damage and preserve
and restore salmon runs.
B. Evaluating Potential Significant Adverse Impacts
Fundamental to the Guidelines is the precept that dredged or fill material should not be discharged into
the aquatic ecosystem unless it can be demonstrated that such a discharge will not have an unacceptable
adverse impact either individually or in combination with known and/or probable impacts of other
activities affecting the ecosystems concerned.25 The scope of impacts that must be evaluated include
both direct and indirect permanent and temporary impacts associated with the discharge of permitted
activities. This required analysis includes not just the impacts from direct discharges of dredge and fill
material, but also the impacts from inundation behind the dam and impacts to aquatic resource processes
and functions both upstream and downstream of the dam and attendant features. The analysis should
thoroughly address how the proposed impacts contribute to cumulative adverse impacts on the Chehalis
River aquatic environment, including water quantity and water quality, wetlands and other waters of the
United States, and aquatic species and their habitat.
1. Impacts to Aquatic Resources
The PN states that construction of the FRE would result in permanent fill placement in up to 1.23 acres
of wetlands, 1.91 acres of the Chehalis River, and 0.74 acres of unnamed intermittent streams.
Construction of the temporary reservoir would result in the permanent conversion of up to 6.39 acres of
wetlands and permanent impacts to 93.6526 acres of the Chehalis River and unnamed perennial and
intermittent streams from riparian vegetation clearing and tree removal.27 The DEIS estimates that
construction of the proposed FRE facility, vegetation removal within the temporary reservoir, and
construction of the airport levee will result in direct impacts to 111.23 acres of waters of the United
States.28 This includes direct permanent loss of 5.77 acres of wetlands, permanent conversion of 6.39
acres of wetlands, temporary impacts to 2.77 acres of the Chehalis River, and direct permanent impacts
to 96.3 acres of intermittent and perennial waterways, including the Chehalis River. Additionally, the
DEIS states that construction of the proposed FRE will result in the direct permanent loss of 2.05 acres
24

DEIS p. 123
40 C.F.R. § 230.1(c).
26
It is not clear what the impacts would be in terms of the length of river/stream miles. It would be helpful if both acreage
and miles were reported whenever referenced.
27
There are discrepancies in different parts of the Corps DEIS in reported aquatic resource impact numbers. For example, the
DEIS Executive Summary reports there would only be direct permanent impacts to 1.23 acres of wetlands and 4.8 acres of
other waters, while DEIS Chapter 4.4 reports direct permanent impacts to 7.62 acres of wetlands and 96.3 acres of other
waters, in addition to 2.77 acres of “temporary” impacts to other waters of the United States. Additionally, Appendix J.
reports the same direct impacts to wetlands, but direct permanent impacts to 99.07 acres and temporary impacts to 3.66
acres of other waters.
28
DEIS pp. 101, 104, and 106
25
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of fish habitat in addition to the direct “temporary” loss of 2.77 acres of aquatic habitat.29 The temporary
reservoir will extend six miles upstream, encompassing 118 waterways totaling 17 miles and covering
114 acres.30
Recommendation: EPA notes that there are discrepancies between acres of impact resulting from the
proposed project within the DEIS and between the PN and the DEIS. EPA recommends that the Corps
ensure the total acres and linear feet of direct and indirect impacts to aquatic resources are consistently
reported throughout the FEIS.
Temporary Impacts
The DEIS describes an additional 2.77 acres of impact to the Chehalis River for dewatering, cofferdams,
and staging as “temporary.” Dewatering during construction of the FRE is proposed to be in place for
five years. EPA does not consider such impacts as “temporary.” Long-term temporary impacts to aquatic
resource functions that last longer than two years can have permanent impacts, even if the area will
eventually be restored.31 As such, EPA believes that all impacts longer in duration than two years should
be characterized as permanent.
Recommendation: Given the planned vegetation removal, increased erosion, and periodicity of use of
the temporary reservoir, EPA recommends that the Corps characterize impacts to wetlands and other
waters as permanent. EPA also recommends that the Corps reevaluate the proposed impacts to aquatic
resources and redefine them as “permanent” if they are longer than two years in duration.
Mahaffey Creek
The DEIS states that a diversion of Mahaffey Creek, a perennial stream near the proposed FRE facility,
will be necessary.32 However, impacts to the creek have not been quantified so it does not appear that
this impact is included within the scope of total impacts to aquatic resources (either in the DEIS or
reported on the PN). Similarly, it is unclear whether this diversion would remain in place after
completing construction of the FRE.
Recommendation: EPA recommends that the Corps characterize and quantify anticipated impacts to
Mahaffey Creek and any other waters that may be diverted or re-routed during FRE construction. This
will allow for a full evaluation of the impacts, as well as input on potential avoidance and
minimization measures.
Indirect Impacts Upstream
The PN states that impacts from reservoir inundation would affect 856 acres of the river valley upstream
behind the FRE. The FRE reservoir would impound water when certain flood events trigger FRE
activation and is characterized by the Corps as “temporary.” During non-flood flows, the Chehalis River
would flow “unrestricted” through five tunnels through the FRE. However, the impacts to fish
populations, migration, and 17 miles of spawning, rearing and refugia habitat for multiple species will
be permanent even with a dam that is operated periodically. Further, the FRE is being designed so that it

29

DEIS pp. 128
DEIS p. 112
31
Washington State Department of Ecology, U.S. Army Corps of Engineers (Seattle District), U.S. Environmental Protection
Agency (Region 10). 2020. DRAFT – Wetland Mitigation in Washington State, Part 1: Agency Policies and Guidance
(Version 2, Draft for Public Review). Available from:
https://fortress.wa.gov/ecy/publications/summarypages/2006010.html; accessed on November 3, 2020.
32
DEIS p. 105
30
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could be expanded if needed in the future. It is not clear if the expanded reservoir would be managed as
a “temporary” reservoir or could be made permanent.
EPA is concerned that the DEIS downplays and underreports the potential significant adverse impacts
that the proposed inundation and operation would have on wetlands, streams, and aquatic species and
their habitats. Chapter 4.4 and Appendix J. of the DEIS, in addition to the direct impacts reported above,
states that an additional 9.6 acres of wetlands and 112.78 acres of streams, as well as the removal of
487.04 acres of wetland and stream buffers, would be impacted indirectly. With the coupled effects of
timber harvest and inundation in this large project area, these indirect impacts together with proposed
direct impacts to wetlands and streams are likely to cause significant adverse impacts to aquatic life
dependent upon them, including fish species that directly use or benefit from these streams for various
life-cycle stages.33
Recommendation: EPA recommends that the Corps provide a more thorough and complete analysis
of the indirect impacts of combined timber harvest and inundation effects during operations to inform
the Corps’ decision for compliance with 40 C.F.R. § 230.10(c).
Indirect Impacts Downstream
EPA believes that indirect impacts to downstream waters have not been adequately investigated by the
Corps. Approximately 11,033 acres of potential wetlands and other aquatic habitats and 263 miles of
perennial and intermittent streams have been identified within the Chehalis River 100-year floodplain
project area.34 However, the DEIS does not provide an estimate of the total indirect impacts to waters
resulting from construction and operation of the proposed project. Instead, the DEIS downplays any
impacts the FRE may have on downstream waters, stating that “[w]hile operation of the FRE facility
would reduce flooding in the Chehalis River 100-year floodplain during a major or greater flood,
wetlands in this area are not reliant on that flooding as a supporting source of hydrology.”35 Appendix J.
of the DEIS reports that between 223 to 373 acres of wetlands downstream of the FRE are within the 10year floodplain and that between 334 to 532 acres of wetlands are within the 100-year floodplain.
However, the Corps concludes that there would be no impact to these wetlands from operating the FRE.
While the acreage of wetlands may not change, EPA is concerned that the Corps has not adequately
evaluated the potential changes and associated adverse effects to downstream wetlands, streams, and
aquatic resource functions. There is no evidence presented in the DEIS to suggest that an analysis of the
impacts to downstream waters, resulting from operation and construction of the FRE facility, have been
investigated.
Recommendation: EPA recommends that the Corps evaluate, characterize, and quantify potential
indirect impacts to downstream wetlands and waters resulting from the proposed project, including
changes to aquatic ecosystem functions from decreased flood frequency and connectivity.
Frequency of FRE Operation
The DEIS states that “[f]or the purposes of the impact analysis, the EIS generally assumes that the flood
retention facility would operate on average once every 7 years, which is the average predicted frequency
of a major flood.”36 Given the frequency of 100-year floods recorded (Table 3.6-1) in 1996 and 2007,
EPA believes that catastrophic flooding events should be added into the anticipated flooding frequency.
EPA believes that it is inaccurate to only assume the FRE will operate at the rate of anticipated major
33

See further discussion below.
DEIS pp. 98-99.
35
DEIS p.109
36
DEIS ES-7
34
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floods (every 7 years). Similarly, given the longevity of the proposed operation of this facility, EPA
believes that the FEIS should evaluate the effects climate change may have on the frequency of FRE
operation. This will allow for a more realistic evaluation of impacts.
Recommendation: EPA recommends that the Corps reevaluate the anticipated frequency of operation
of the FRE using the frequency of major and catastrophic floods, as well as the anticipated effects of
climate change.
Hydrologic Connectivity
EPA believes that the DEIS analysis fails to evaluate the negative effects on downstream floodplains,
including wetlands, when the FRE is operating.
Recommendation: EPA recommends that the FEIS provide additional analysis of the effects of
reduced flooding within the project area downstream of the proposed FRE on floodplain connectivity,
water quality, and groundwater recharge.
Indirect Impacts of FRE
The DEIS states that the FRE facility will operate once every seven years.37 However, this does not
appear to fully account for non-operational impacts from the facility. The DEIS describes how river
flows in exceedance of 8,000 cfs will result in pooling behind the FRE, although the FRE will not be
“operating.” It is not clear how often this segment of river reaches such flow rates. Based on the
frequency of these high flows, water withheld may result in additional adverse impacts to downstream
aquatic resources and organisms that rely on them. Similarly, the impoundment may result in increased
erosion within the temporary reservoir and increased turbidity downstream during this time.
Recommendation: EPA recommends that additional data be provided on the anticipated impacts to
upstream and downstream wetlands and aquatic organisms supported by them, based on the
construction, operation, and non-operational impacts of the FRE. EPA believes that this information is
necessary to understand project impacts and will allow for an evaluation of all potential less
environmentally damaging practicable alternatives. As noted above, EPA recommends that the Corps
identify impacts resulting from the pooling of waters behind the FRE when flows exceed 8,000 cfs as
well as the frequency which this pooling is anticipated to occur.
Temporary and Indirect Impacts from Airport Levee
According to the PN, raising the Airport levee may result in fill placement in up to 4.54 acres of
wetlands. It is currently unclear to EPA whether wetland impacts, including fill placement, would be
temporary or permanent. The DEIS has eight wetlands totaling 7.78 acres delineated within the Airport
Levee Improvements project area. Additional temporary or indirect impacts to wetlands in the project
area as a result of construction, including staging have not been specified.
Recommendation: EPA recommends that the Corps specify any additional temporary or indirect
impacts to wetlands in the project area that may result from construction activities, including wetland
fragmentation. EPA also recommends that the Corps address how culverts will be replaced to ensure
adequate hydrological connectivity between the oxbow wetland located within the levee and
wetlands/streams outside of the levee. EPA also believes that quantification and clarification of total
impacts (direct, indirect, and temporary) to aquatic resources resulting from the proposed levee
construction are necessary to fully address impacts and determine required compensatory mitigation.
37
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Impacts from Timber/Vegetation Removal In Reservoir
Approximately 485 acres of forested vegetation will be removed from the temporary reservoir footprint
(20-year floodplain; elevation of 584 feet). Timber harvest and vegetation removal generate sediment
loads that, coupled with the FRE dam construction and operation, will impair water quality. The DEIS
references a preconstruction vegetation management plan for the footprint of the reservoir.38 More
information is needed on the timing of vegetation removal and harvest as well as area to be
harvested/removed at a time. This is particularly important regarding hillsides with steep and variable
slopes. EPA supports the development of this plan but recommends that more information be provided
to evaluate measures to avoid and minimize impacts to aquatic resources and water quality. Based on the
anticipated harvesting and revegetation approach, wetland impacts and subsequent impacts to water
quality may differ substantially. EPA recommends that the Corps provide more information about the
preconstruction vegetation management plan, including any replanting plans, whether native species will
be planted, and the best management practices that will be used to reduce and minimize sediment
loading into the Chehalis River and its tributaries. This information is necessary to inform best
management practices necessary to adhere to applicable water quality standards. This information will
also inform permitting agencies on the anticipated impacts to aquatic resources, allowing for appropriate
compensation for lost functions. EPA agrees with the approaches outlined in the DEIS regarding the
vegetation management plan, including maximizing beneficial shading for aquatic resources, reducing
large woody material (LWM) accumulation at the FRE facility, vegetating areas to minimize erosion,
and focusing on flood-tolerant vegetation. However, EPA believes that additional information on how
these best management practices will be achieved is necessary to fully evaluate the effect of the project
on aquatic resources.
Recommendation: EPA recommends that the Corps provide a detailed vegetation management plan
for review and comment and include it in the FEIS. EPA also recommends that the Corps identify
clear avoidance and minimization techniques that will be used as part of the preconstruction vegetation
management plan. EPA recommends that the plan address timing, area, and species to be used for
replanting. EPA also recommends that adequate information on these techniques be provided in order
to evaluate the anticipated effects on aquatic resources within the proposed reservoir and downstream.
Water Quality Impacts - Turbidity
Under the Guidelines, no discharge of dredge or fill material shall be permitted if it causes or contributes
to any violation of State water quality standards.39 Many segments of the Chehalis River are currently
impaired by high temperature, low dissolved oxygen, and high turbidity, all of which have a negative
impact on salmonids and other fish species. The DEIS states that “[e]xisting problems, including high
water temperatures, low dissolved oxygen, and high turbidity, could become worse without further
intervention”.40 The proposed project (Alternative 1) is anticipated to result in increased sediment
loading over time. This is the result of increased erosion within the temporary reservoir during and after
operation, including increased chances of landslides as a result. Elevated turbidity could also reduce
primary productivity and larval feeding, reducing the amount of food available to higher food web
levels, and the conversion of habitats could result in a shift in ecosystem dynamics with unknown
cumulative effects.41 Similarly, vegetation removal and impoundment of water will result in increased
water temperatures and associated decreases in dissolved oxygen. Currently, the evaluation provided in
38
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the DEIS is insufficient on anticipated water quality impacts to aquatic resources and aquatic organisms
which rely on those resources.
Recommendation: EPA recommends that the Corps fully evaluate the impact to aquatic resources and
aquatic life within the project area as a result of increased sediment loads, changes in temperature and
dissolved oxygen behind the FRE temporary reservoir as well as downstream of the FRE facility.
Cumulative impacts
The cumulative impacts to wetlands and other aquatic resources have not been adequately characterized.
The DEIS and PN appear to only consider direct impacts to these waters from construction of the FRE
facility and tree removal within the reservoir, concluding that “Alternative 1 would not contribute to
cumulatively substantial impacts to wetlands”.42 The Guidelines require an analysis of the cumulative
effects of each discharge of dredged or fill material on the aquatic ecosystem, in light of the cumulative
impacts of known or probable impacts of other activities on that ecosystem.43 Increased land use and
development within the Chehalis Basin has substantially affected wetlands and other waters in the
Basin. The proposed project will alter geomorphologic conditions both above and below the proposed
FRE project area, including altering the hydrologic regime and connectively for wetlands, the Chehalis
River and tributary streams upstream, and may alter downstream floodplain wetlands. It will also
decrease aquatic habitat forming processes (e.g., less recruitment downstream of LWM, changes in the
routing and dispersal of sediment and nutrients, etc.). Additionally, the proposed FRE will impound,
degrade and eliminate upstream fish spawning and rearing habitat, as well as impair upstream and
downstream fish migration, impacting both adult and juvenile life cycle stages of salmonids44 and other
fish such as lamprey.
Recommendation: EPA recommends that the Corps’ cumulative impacts analysis analyze the impacts
of the proposed project in combination with impacts which have already occurred within the project
area, and those that are foreseeable into the future, including evaluation of climate change effects.
EPA also recommends that the Corps’ cumulative impacts analysis evaluate cumulative impacts to
aquatic resource habitats, processes and their functions, including to aquatic species and aquatic life
cycle stages dependent upon those habitats, processes and functions. For example, the potential for the
FRE to be made a permanent dam coupled with climate change effects on aquatic species and habitats
should be evaluated.
2. Impacts to Endangered Species, Essential Fish Habitat and Species of Concern
The Corps has determined that the proposed project would adversely affect listed species under the
Endangered Species Act (ESA) and designated Essential Fish Habitat (EFH) for federally managed
fisheries in Washington waters. However, impacts to endangered species, EFH, and non-listed fish
species and aquatic organisms resulting from the proposed project have not been adequately evaluated
and characterized in the PN and Draft EIS.
Species in the Project Area
The DEIS describes special-status species with potential to be in the study area, including federally
threatened species (Bull trout, Salvelinus confluentus, and Water howellii, Howellia aquatilis), one state
sensitive species (Olympic mudminnow, Novumbra hubbsi), eight state species of concern, including
42
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spring-run and fall-run Chinook salmon (Oncorhynchus tshawytscha), coho salmon (Oncorhynchus
kisutch), steelhead (Oncorhynchus mykiss), Chum salmon (Oncorhynchus keta), river lamprey
(Lampetra ayresii), leopard dace (Rhinichthys falcatus), and mountain sucker (Catostomus
platyrhynchus)); two vulnerable state species (western ridged mussels (Gonidea angulate) and western
pearlshell (Margaritifera falcata)); and one state sensitive species (Blunt-leaved pondweed
(Potamogeton obtusifolius)). A variety of other aquatic species are also found within the project area,
including fish, mussels, aquatic vegetation, and many terrestrial organisms which rely on them.
Construction Impacts
The proposed FRE will be constructed at approximately river mile 108 of the Chehalis River, resulting
in a temporary reservoir that will extend six miles upstream, encompassing 118 waterways totaling 17
miles and covering 114 acres.45 Construction of the FRE structure would result in the direct permanent
loss of 2.0546 acres of fish habitat and direct “temporary” loss of 2.77 acres of aquatic habitat.47 During
the five-year construction period, a temporary trap-and-transport facility would operate to collect adult
spring-run Chinook salmon (Oncorhynchus tshawytscha), fall-run Chinook salmon, coho salmon
(Oncorhynchus kisutch), winter-run steelhead (Oncorhynchus mykiss), and coastal cutthroat trout
(Oncorhynchus clarkii clarkii), along with any by-catch species. This strategy will impair survival rates
beyond river mile 108 of the Chehalis River mainstem during construction alone, adding to operational
impacts from the reservoir. There would be no upstream passage for several species, including Pacific
lamprey and juvenile salmonids and no downstream passage for adult salmonids during construction.48
The DEIS states that “other options that could improve fish passage may be put in place.”49 The DEIS
acknowledges that the FRE will have high and negative adverse impacts, particularly on spring Chinook
salmon.
Recommendation: EPA recommends that the Corps evaluate all practicable, less environmentally
damaging alternatives to avoid the impacts to these species in the first place. EPA strongly
recommends that non-dam alternatives be addressed to prevent further degradation of the Spring
Chinook run, essential fish habitat, bull-trout, and other state sensitive species.
Recommendation: EPA also recommends that the Corps evaluate all practicable options for
improving fish passage at the proposed project site.
Reduced Large Woody Debris and Streamflows
The DEIS discusses an analysis of Chehalis River channel movements between 1945 and 2013 and
concludes that “most major channel movement events were caused by channel-spanning log jams
coupled with high flow in the river”.50 In addition to retaining flows greater than 8,000 cfs, the FRE
structure will require removing all LWM, eliminating transport of this critical habitat forming material
downstream. Therefore, the proposed FRE will lead to severely diminished opportunities for Chehalis
River channel movement and will minimize channel complexity. Further information is needed on what
will be done by the applicant to supplement downstream aquatic habitats typically formed by periodic
high flow events and LWM habitat structure. Similarly, EPA believes that it is necessary to evaluate
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downstream waters to determine the extent of this impact on aquatic resources within the river and
associated floodplain habitat complexity.
Recommendation: EPA recommends that the Corps consider what minimization and mitigation
measures may be added to supplement lost aquatic resource habitat resulting from reduced maximum
flows within the Chehalis River and reduced transport of LWM from upstream of the FRE.
Effects on Depressed Fish Populations
Although National Oceanic Atmospheric Administration (NOAA) National Marine Fisheries Service
and U.S. Fish and Wildlife Service (USFWS) are the appropriate agencies to manage threatened and
endangered species and their Critical Habitats, under the Guidelines no discharge of dredged or fill
material shall be permitted if it jeopardizes the continued existence of species listed as endangered or
threatened under the Endangered Species Act or their critical habitats.51
Aside from loss of habitat, direct construction and operation effects to fish may include capture and
killing by equipment or transport, disruption of normal foraging or spawning behaviors, and gill injury
from exposure to local increases in turbidity. For approximately five years of construction activities, a
1,630-foot long, 20 feet diameter tunnel will be used to divert flow from the Chehalis River. Fish
passage downstream will be impaired for Steelhead and Coastal Cutthroat, while fish passage upstream
will utilize “temporary” trap and transport methods for a subset of fish species. Upstream survival via
trap and transport ranges from 41 – 66%, if any is anticipated at all.52 Up to 100% mortality of salmonid
eggs or fry within the footprint of the reservoir is expected during FRE facility operation.53
Salmon habitat in the Chehalis Basin has already been degraded by 44-78%, depending on the specific
fish species and stock.54 Failure to act to restore physical and ecological processes and habitat in the
Basin, coupled with potential impacts from climate change, are predicted to result in the complete loss
(extirpation) of Spring-run Chinook later this century, and a 70% loss of Coho salmon. This continued
trajectory could lead to Endangered Species Act listings and related restrictions, including economic and
cultural losses for tribal, commercial, and recreational fishers.55 There is almost no analysis of the longterm effect of the FRE facility on declining fish populations. The DEIS states that within the Chehalis
River’s 100-year floodplain, “[i]mpacts to spring-run Chinook salmon are also notable because of their
already low abundance”.56 EPA believes that this statement is insufficient for evaluating the significant
and long-term impacts from the proposed project. Given the current impairments and anticipated
impacts of the proposed project on the Chehalis River, it is unknown whether all fish stocks will survive
construction and long-term operation of the FRE facility.
Recommendation: EPA believes that it is important to evaluate the long-term impacts the proposed
project will have on the Chehalis Basin, including the aquatic species supported. EPA recommends
that the Corps evaluate whether the proposed project will result in significant and extensive adverse
impacts, based on the short-term, long-term, and cumulative effects.
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Impacts to Fish and Other Aquatic Life
EPA does not agree with the statement that “[t]he impacts to the combined abundance of anadromous
salmonids in the study area would be low when considered at the scale of the Chehalis Basin.”57 The
evaluation of FRE project impacts on the scale of the entire Chehalis Basin under represents the
significance of adverse impacts of this project on the local scale.
Recommendation: EPA believes that project impacts should be fully evaluated on a localized scale.
EPA recommends that the Corps quantify the direct, indirect, temporary, and cumulative impacts
resulting from the proposed project on aquatic resources and aquatic life.
Stream Network Disconnection
EPA is concerned that the Corps underreports the total miles of stream tributary network that will be
impacted above the FRE. The Chehalis Tribe has mapped miles of potential streams that contribute to
this reach of the Chehalis basin upstream of the proposed FRE and potential future permanent dam
structure.58 The extent of mapped river miles estimated includes 734.35 miles, including 106.05 miles of
perennial streams. Cutting off access and egress to this extensive network of stream reaches is a
significant adverse impact on species dependent upon them for different life-cycle stages. Insufficient
survey and assessment of this more extensive network of headwater streams raises concerns about the
adequacy of the DEIS impacts analysis on aquatic species. EPA is concerned that the impacts to 856
acres of river valley wetlands, streams, and aquatic species are not fully evaluated or accounted for in
terms of significant adverse impacts.
EPA is concerned that the proposed FRE dam project will cause significant adverse impacts to the
aquatic environment, especially given the extensive permanent direct and indirect impacts to the
Chehalis River’s hydrology, water quality, geomorphic habitat forming processes, and significant
impacts to multiple fish species, for which some populations are severely depressed (e.g., spring
Chinook). Insufficient information is provided to demonstrate compliance under Subpart C-G of the
Guidelines.59 As a result all practicable, EPA recommends that the Corps more thoroughly evaluate less
environmentally damaging alternatives. EPA believes that additional actions are necessary to minimize
adverse impacts and demonstrate compliance with Subpart H of the Guidelines.60 EPA recommends that
the Corps re-evaluate the screening criteria and metrics used to rule out non-dam alternatives and
combinations of such alternatives. EPA also recommends that the Corps conduct a more thorough
analysis to evaluate the difference between the baseline (current), post construction, and long-term
operation conditions in terms of impacts and changes to floodplain connectivity, aquatic habitat
function, fish and other aquatic species and their habitat, water quality, and other factors.
C. Proposed Mitigation
The 1990 Joint Memorandum of Agreement between the EPA and the Corps regarding Mitigation under
Guidelines established a three-part process, known as the mitigation sequence (avoid, minimize, and
compensate), to help guide mitigation decisions and determine the type and level of mitigation
required.61 This sequence is also embedded in the requirements of the 2008 Final Rule on Compensatory
57
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Mitigation62 and should be followed in that order. All three steps of the sequence are mandatory, and not
one step may substitute for any other. The first step in the sequence requires impacts to the aquatic
ecosystem be avoided whenever practicable. The second step requires that all measures to minimize
adverse impacts be taken. Appropriate and practicable steps used to avoid, minimize, and compensate
for any unavoidable impacts must be documented prior to permit issuance.63 EPA is concerned that
insufficient avoidance and minimization measures have been demonstrated. Therefore, EPA cannot
conclude that this project as proposed would comply with 40 C.F.R. § 230.10(d) of the Guidelines.
Compensation is the third step of the mitigation sequence. Appropriate and practicable compensatory
mitigation is required for unavoidable adverse impacts which remain after all appropriate and
practicable minimization has been accomplished. In the CWA Section 404 regulatory program,
compensatory mitigation is defined as the restoration (re-habilitation and re-establishment),
establishment, enhancement and/or in certain circumstances preservation of aquatic resources for the
purposes of offsetting unavoidable adverse impacts which remain after all appropriate and practicable
avoidance and minimization has been achieved.64 The Guidelines identify that “[c]ompensatory
mitigation requirements must be commensurate with the amount and type of impact that is associated
with a particular DA permit.”65 They also identify that “the amount of required compensatory mitigation
must be, to the extent practicable, sufficient to replace lost aquatic resource functions.”66
Applicants must prepare a mitigation plan for proposed compensation activities. A final mitigation plan
must be approved prior to issuance of an individual permit and must be incorporated into the permit by
reference. The final mitigation plan must include the items described in 40 C.F.R. § 230.94(c)(2) – (14).
Any final mitigation plan associated with a CWA Section 404 permit must comply with the joint 2008
EPA-Corps Final Rule on Compensatory Mitigation for Losses of Aquatic Resources (Final Rule)67 as
well as the Interagency Wetland Mitigation Guidance for Washington State.68
Recommendation: If the Corps determines there are no less environmentally damaging practicable
alternatives to the proposed project, EPA recommends that the Corps develop a thorough and complete
compensatory mitigation plan to offset all unavoidable impacts resulting from the proposed project.
EPA recommends that such a plan address both direct and indirect, permanent and temporary impacts
to aquatic resources. If the Corps develops such a plan, EPA requests to receive a copy for review and
comment.
EPA believes that the Conceptual Framework of mitigation opportunities presented in the DEIS69 does
not provide sufficient details regarding avoidance and minimization measures. EPA also believes that it
lacks adequate discussion and disclosure of proposed compensatory mitigation projects to offset impacts
Determination of Mitigation Under the Clean Water Act Section 404(b)(1) Guidelines (February 6, 1990) together with the
2008 Joint Corps and EPA Federal Rule provide details for how to comply with 40 C.F.R. § 230.10(d).
62
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to waters of the United States. Federal actions that result in the loss of wetlands, streams and other
waters of the United States are required to compensate for losses of area and function by providing
compensatory mitigation to replace impacted aquatic resource functions and values.70 PN sheet 22
provides a map of potential “mitigation waterbodies” or reaches of stream and Chehalis River branches
where potential mitigation actions would occur. However, there is very little information provided in the
DEIS to demonstrate that the restoration or enhancement type actions proposed could offset the lost
functions that result from dam construction and operation. The DEIS states that the compensatory
mitigation area would be “largely the same” as the upper Chehalis Basin upstream of where the
Skookumchuck River empties into the Chehalis River.71 The Skookumchuck River contains a dam,
making it unclear to EPA how ecological lift to recover and restore lost functions would be achieved.
EPA believes that it is important to evaluate both the acreage and functions of proposed compensatory
mitigation to ensure “no-net loss” of aquatic resource functioning. EPA is concerned that the proposed
impacts will be very difficult to mitigate in acreage and function.
The applicant has proposed to compensate for all permanent impacts to aquatic resources. As previously
discussed in this letter, EPA does not agree with the characterization of impacts to aquatic resources that
will last over two years as “temporary.” EPA recommends that the Corps consider such impacts as
permanent, even if such resources may be restored. The temporal losses of all aquatic ecosystems in area
and functions must be quantified and compensated. Additionally, EPA believes that indirect impacts are
not well accounted for in the overall impact analysis and no compensatory mitigation is offered to offset
those impacts. Based on available information, EPA cannot conclude the proposed FRE will comply
with 40 C.F.R. § 230.10(d).
Recommendation: EPA recommends that the Corps reassess impacts that will last over two years and
are classified as “temporary,” and consider such impacts permanent in terms of the effects on aquatic
resource functions. EPA also recommends that the Corps fully quantify all direct and indirect impacts
to wetland and stream area and functions (both upstream and downstream), including to fish migration
and access to spawning, rearing, and refuge habitat. After more fully addressing all non-dam
alternatives to avoid and minimize the proposed impacts, EPA recommends that a compensatory
mitigation plan be developed that includes projects, actions, and activities to more fully offset total
impacts to aquatic resources in area and function. EPA believes that a complete compensatory
mitigation plan should be developed that addresses all impacts, including permanent direct and indirect
impacts in area and function and temporary (less than 2 years) direct and indirect impacts. Further,
EPA believes that the temporal lag time between when impacts occur and when compensatory
mitigation actions would be realized should be included in the calculation of required compensatory
mitigation.72 As proposed in the DEIS, the compensatory mitigation is inadequate.
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