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ES-1 Introduction 
The eruption of Mount St. Helens (MSH) in the spring of 1980 caused a large movement of sediment into 
surrounding water courses, creating a threat of flooding in downstream communities in southwestern 
Washington. Following the eruption, the U.S. Army Corps of Engineers Portland District (USACE) 
implemented several strategies to mitigate the flood risk to downstream communities, as identified in the 
1985 Mount St. Helens Long-Term Sediment Management Plan (1985 Long-Term Plan; USACE 1985a). 
A major component of the 1985 Long-Term Plan was the construction of a Sediment Retention Structure 
(SRS) at River Mile (RM) 13 on the North Fork (NF) Toutle River in 1989. The purpose of the SRS is to 
retain sediment upstream of the SRS, thereby reducing downstream transport and deposition of the 
sediment. Other features of the 1985 Long-Term Plan included levee improvements on the lower 20 miles 
of the Cowlitz River and as-needed dredging within the lower Cowlitz River to further mitigate flooding 
risk for communities on the lower Cowlitz River.  

The SRS has reached capacity and is presently operating as a run-of-the-river1 dam. This condition allows 
more sediment to be transported downstream and has increased the rate of sediment accumulation in the 
lower Cowlitz River. However, conditions in and around the Cowlitz River are different now from what 
they were in 1985 when the Long-Term Plan was completed. Notably, the methods and constraints of 
dredging the lower Cowlitz River are considerably different than when analyzed in 1985. The availability 
of dredged material disposal sites and the listing under the Endangered Species Act (ESA) of anadromous 
fish present within the affected area, such as eulachon, green sturgeon, and salmonids, have increased the 
complexity and cost of dredging.  

The 1985 Long-Term Plan recognized the likely need for a future re-evaluation of the components of the 
plan based on changes in future conditions. This Draft Supplemental Environmental Impact Statement 
(SEIS) addresses the update of the 1985 Long-Term Plan. 

ES-1.1 Purpose and Need 
The purpose of the proposed action is to manage flood risk to established levels for the cities of Castle 
Rock, Lexington, Kelso, and Longview, Washington through the year 2035 as authorized by the Water 
Resources Development Act of 2000. Authorized levels of protection2 (LOP) for those cities are listed in 
Table ES 1.1-1, below. LOP are expressed in years in terms of average recurrence (in years) of flood 
flows that would overtop the levee; for example, the authorized LOP for Castle Rock is 118 years, which 
means protection for a flood event with a probability of occurring once every 118 years or, in other 
words, protection from a flood that has an 0.85 percent chance of occurring in any given year. For 
Lexington and Longview, protection for a flood event with a probability of occurring once every 167 
years or a flood having a 0.60 percent chance of occurring in any given year.  And for Kelso, protection 

1 Run-of-the-river means that dams essentially pass existing river flow and create a reservoir with a fairly consistent 
elevation, as opposed to “storage” reservoirs, which are designed to store water in their reservoirs within a large 
variation of elevations. 

2 The authorized LOP are expressed as recurrence interval floods that result in the levee system capacity exceedance 
(or failure). Potential failure can be assessed from a modeled conditional non-exceedance probability that 
represents the likelihood that a specific target will not be exceeded, and assumes that the expected stage at the 
authorized level of protection is at least three feet below the top of the levee.  
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for a flood event with a probability of occurring once every 143 years or a flood having a 0.70 percent 
chance of occurring in any given year.   

Table ES 1.1-1. Authorized Levels of Protection 

Location Authorized LOP 
(in years)  

Percent Chance 
of Exceedence 

Flood (%) 
Castle Rock 118 0.85% 

Lexington 167 0.60% 

Kelso 143 0.70% 

Longview 167 0.60% 
 

Sediment from the North Fork (NF) Toutle River basin is transported downstream and accumulates in the 
lower Cowlitz River. USACE conducted modeling studies to predict future condition stage-discharge 
rating curves for frequency flows. These predictions are combined with existing hydrologic and 
geotechnical data and analyzed in the HEC-FDA tool to estimate flood risks. USACE did this for a 28-
year sequence to review the performance of the levees to 2035. Figure ES 1.1-1 illustrates how the LOP 
for the communities on the lower Cowlitz River has, and is predicted to, change due to sediment 
accumulation under current conditions, assuming no action is taken to address sediment accumulation. An 
updated long-term sediment management plan is needed to guide the implementation of sediment 
management measures to address the accumulation of sediment in the lower Cowlitz River and the 
associated flood risk through the year 2035. 

In addition to the future performance of the levees from 2015 to 2035, authorized levels are shown as 
horizontal dashed lines. The future performance of the Kelso and Longview levees shows downward 
trends but are maintained above authorization until 2035. The Lexington and Castle Rock levees are more 
problematic and show performance that falls below authorization in the near future. 

The updated plan will re-evaluate sediment transport rates and management strategies to maintain 
authorized levels of flood risk protection in the lower Cowlitz River. The results of the re-evaluation will 
be used to update the 1985 Long-Term Plan in the form of a Limited Reevaluation Report to be published 
in conjunction with this SEIS. 
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Figure ES 1.1-1. Lower Cowlitz River Levels of Protection over Time3 

ES-1.2 Background and History 

ES-1.2.1 Project Location 
The project area encompasses about 1,200 square miles in southwest Washington, reaching north from the 
Columbia River to the headwaters of the NF Toutle River on the slopes of MSH (see Figure ES 1.2–1). 
The project area includes portions of Toutle River Basin, which drains the west slopes of the Cascade 
Range and flows into the Cowlitz River. The lower 20 miles of the Cowlitz River passes by the cities of 
Castle Rock, Lexington, Kelso, and Longview, Washington, before entering the Columbia River at 
Columbia RM 67.8. The project area also includes 1.26 river miles of the Columbia River extending from 
the downstream end of the Cowlitz River to the Columbia River Federal Navigation Channel. 

3 Predicted LOP are shown to allow evaluation of trends and are not intended to represent true LOP for 
corresponding years. LOP that are shown at 500-year represent an LOP that is at or above a 500-year LOP. 
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Figure ES 1.2–1. MSH and Vicinity 
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ES-1.2.2 History 

ES-1.2.2.1 Eruption and Emergency Action 
MSH erupted on May 18, 1980. The eruption and subsequent debris and mudflows produced a massive 
volume of sediment that flowed downhill and was deposited downstream in the lower Toutle, Cowlitz, 
and Columbia rivers. The rapid influx of sediment greatly reduced the channel capacities of the affected 
rivers. This left the communities of Castle Rock, Lexington, Kelso, and Longview, Washington with the 
potential for major flooding, even with normal runoff.  

USACE immediately responded to the MSH eruption disaster with emergency levee improvements along 
the lower Cowlitz River to prevent flooding, and with dredging in the Columbia River to eliminate the 
threat to navigation. In 1980 and 1981, USACE also oversaw emergency channel dredging in the Cowlitz 
River and lower Toutle River to address sediment deposition. Other interim protection measures included 
the construction of two temporary dam-type structures constructed across the NF Toutle River (known as 
“N-1”) and the South Fork Toutle River (known as “S-1”) to reduce the volume of sediment delivered to 
the Cowlitz River. The N-1 structure was intended to be in service through 1985, but was breached by 
USACE in March 1982 to prevent uncontrolled failure of the structure. The S-1 structure was removed by 
USACE in November 1982 to facilitate fish passage. 

ES-1.2.2.2 1985 Decision Document and Long Term Sediment 
Management 

In 1983, Congress authorized interim protection measures for USACE to maintain at least 100-year flood-
risk management levels along the Cowlitz River until an overall solution could be put in place. A long-
term solution to manage sediment flowing downstream from the debris avalanche was the focus of 
multiple studies conducted and plans prepared by USACE from 1983 to 1985. The 1985 Long-Term Plan 
(USACE 1985a) was developed in conjunction with the 1984 Feasibility Report and EIS (USACE 1984), 
which evaluated alternatives and environmental consequences and meet USACE’s requirement under 
NEPA. The Decision Document (USACE 1985b) served as the record of decision for the 1984 Feasibility 
Report and EIS. This process resulted in a plan to construct a single, large SRS on the NF Toutle River 
with implementation of as-needed dredging as the long-term solution to solve the sedimentation problem 
through the project-planning period ending in 2035 (USACE 1985b).   

A central component of the adopted solution was the SRS, which was completed in 1989 and is located 
on the NF Toutle River, 2 miles upstream of the confluence with the Green River and 30.5 miles above 
the Toutle River’s confluence with the Cowlitz River. The SRS features include a dam embankment, 
outlet works, and spillway. The SRS was intended to collect sediment behind the dam while passing 
water through the structure and was designed to function through three phases:  

1. During Phase 1, all sediment, including sand and fine sediment such as clay and silt, would be 
trapped upstream of the SRS. As the sediment began to accumulate, water and fine sediment 
would cascade through a series of pipes while larger sand-sized sediment remained behind the 
SRS. As sediment built up over time, successive rows of pipes would be closed until the last row 
of pipes was closed.  

2. Phase 2 of the SRS would begin when the last rows of outlet works pipes were buried by 
sediment and were subsequently closed. At this point all river flow would pass over the SRS 
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overflow spillway and the SRS is effectively a “run-of-the-river” project. During Phase 2, the 
sediment trapping efficiency of the SRS would decrease as more sediment passed over the SRS 
spillway, resulting in increased sediment deposition in the lower Cowlitz River.  

3. Phase 3, as identified in the 1985 Decision Document, involved as-needed dredging in the lower 
Cowlitz River once the SRS became a “run-of-the-river” project. The 1985 Decision Document 
estimated the need to dredge approximately 27 mcy of sediment from the lower 20 miles of the 
Cowlitz River during Phase 3. The 1985 Decision Document assumed sufficient dredged material 
disposal site capacity along the dredged reaches of the Cowlitz River for this material. However, 
the document determined that a reassessment would need to be performed to determine the 
optimal method of managing flood risk. This SEIS serves as a component of the reassessment. 

Phase 1 lasted 10 years (1989 through 1998) during which, the SRS trapped 8.8 mcy of sediment per year 
with a sediment trapping efficiency of approximately 92 percent. Phase 2 began in 1998 and as predicted, 
the sediment trapping efficiency of the SRS decreased to approximately 2.2 mcy per year being trapped 
behind the SRS and 4 mcy being released into the river downstream, a trapping efficiency of 
approximately 31 percent. As a result, since the beginning of Phase 2, more sediment has deposited in the 
lower Cowlitz River. Phase 2 continued through 2007 when emergency dredging measures were 
implemented in response to a downward trend in the LOP for the city of Longview (see Interim Sediment 
Management Activities, below). 

With construction of the SRS, the 1986 SRS Design Memorandum (USACE 1986) established a 
monitoring program to determine sediment deposition upstream and the resulting downstream effects of 
the SRS. Downstream effects include determination if the authorized LOP is being maintained along the 
lower Cowlitz River. The monitoring program also provides the data required for planning and designing 
of additional remedial actions if necessary.  

Other components of the sediment management strategy included: 

• Spirit Lake outlet tunnel 

• Levee improvements 

• Base-plus dredging of lower Cowlitz River 

• Construction of a fish collection facility (owned, operated, and maintained by Washington 
Department of Fish and Wildlife). 

• McCorkle Creek pump station addition in Lexington, Washington. 

ES-1.2.2.3 Interim Sediment Management Activities and Planning 
The sediment trapping efficiency of the SRS had decreased from approximately 92 percent during Phase 
1 to 31 percent during Phase 2. In response to heavy sedimentation on the lower Cowlitz River in 2007, 
USACE implemented several interim sediment management actions to address increased sedimentation in 
the lower Cowlitz River which threatened maintenance of the authorized LOP (Figure ES 1.1-1). Interim 
sediment management actions included:  

• In 2007 to 2008, USACE dredged the lowest 5.7 miles of the Cowlitz River in response to 
bathymetric survey data indicating that sediment had accumulated sufficiently to impact the 
authorized LOP for Longview.  
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• In 2009, USACE constructed a cutoff wall to prevent further seepage damage to levees adjacent 
to the city of Castle Rock after an inspection revealed seepage concerns.  

• In 2010, USACE also implemented a pilot project to test the constructability and performance of 
various Grade Building Structures (GBS) within the sediment plain upstream of the SRS.  

• In 2012, USACE constructed an interim 7-foot raise of the SRS spillway crest (total elevation of 
947 feet NGVD) to increase sediment trapping efficiency at the SRS in order to maintain Cowlitz 
River authorized LOP while the long-term planning efforts are conducted (USACE 2012a).  

Meanwhile, USACE has re-evaluated implementation of Phase 3, as-needed dredging, as the optimal 
method of managing flood risk and maintaining the authorized LOP through 2035. This included 
reevaluation of sediment conditions and potential sediment management alternatives through the year 
2035. As part of the reevaluation, USACE also implemented a pilot project to test the feasibility of 
constructing Grade Building Structures (GBS) within the sediment plain (USACE 2010b). The sediment 
plain refers to the broad area of sediment through which the NF Toutle River flows, upstream of the SRS. 
The intent of the GBS is to encourage sediment accumulation in the sediment plain well upstream of the 
SRS and minimize the sediment that reaches the SRS.  

The process of sediment management plan reassessment has included the development of several plans 
and studies, including:  

• 2010 MSH Long-Term Sediment Management Plan for Flood Risk Reduction Progress Report 
(2010 Progress Report; USACE 2010a);  

• 2011 Mount St. Helens Future Expected Deposition Scenario (2011 Future Expected Deposition 
Scenario; USACE 2011a) 

• 2012 SRS Raise Final Environmental Assessment (2012 SRS Raise EA; USACE 2012a) 

• 2014 Draft LRR (USACE 2014a). 

The analysis in this Draft SEIS builds on information from these baseline and planning documents. The 
SEIS will also be incorporated as an appendix into the Final LRR Decision Document. This SEIS will 
address the changes to the affected environment that have occurred since the original EIS was written and 
evaluate the potential environmental impacts of each of the proposed long-term sediment management 
alternatives. 

ES-1.3 Project Area 
The project area consists of the NF Toutle River from upstream of the SRS to the Cowlitz River, and the 
Cowlitz River to its confluence with the Columbia River (up to the Columbia River navigation channel). 
For the analysis purposes of this SEIS, the project area has been broken into the three assessment areas 
that are distinct with respect to sediment movement, and where proposed activities and potential 
environmental effects would occur. Figure ES 1.1-1 above illustrates the project area and the three 
assessment areas.  
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ES-1.4 Authority and Responsibility 
The evaluation of alternative long-term sediment management plans in this SEIS is authorized by 
Congress under the Supplemental Appropriations Act of August 15, 1985 (PL 99-88). PL 99-88 
authorized USACE to construct and operate a SRS near the confluence of the NF Toutle and Green rivers 
as well as to conduct dredging in both the Cowlitz and Toutle rivers through the year 2035. WRDA of 
2000 (PL 106-541), re-authorized USACE to maintain flood-risk management for the Longview, Kelso, 
Lexington, and Castle Rock levees at no less than the levels specified in the October 1985 Decision 
Document. The State of Washington, as the non-federal sponsor of the MSH sediment management 
project, was delegated responsibility to provide real estate needs associated with project activities and to 
maintain dredged material disposal sites and mitigation. These cost-sharing requirements are outlined in 
the 1986 Local Cooperation Agreement between the Department of the Army, the State of Washington, 
and the Cowlitz County diking districts.  

ES-1.5 Scoping and Public Involvement 
The Notice of Intent to prepare this SEIS was published in the Federal Register on December 21, 2012. 
Public comments on the scope of the environmental analysis were received until April 6, 2013. USACE 
held two public scoping meetings in Kelso and Toutle, Washington in March 2013. Scoping comments 
received indicated that the public was generally concerned with fish and fish habitat, visual impacts, 
cultural resources, endangered species, wildlife and habitat (including elk and the MSH Wildlife Area 
managed by WDFW), flood-risk management, hydrology and water quality, placement of dredged 
sediments, effects analysis, alternatives, presentation of analysis results, and finances. In general, all 
alternatives received a similar level of public support. USACE reviewed and considered all these 
comments as part of determining the scope of the analysis presented in this SEIS. An increased focus was 
placed on inventory and analysis to resources identified during the scoping process.   

The CEQ regulations implementing NEPA directs lead agencies to conduct NEPA analyses and prepare 
documentation in cooperation with agencies with jurisdiction by law or special expertise. USACE has 
coordinated extensively with WDFW during scoping and preparation of the SEIS, particularly regarding 
technical issues of fish and wildlife management.  

In addition, a Technical Agency/Government Team (TAGT) was formed as a panel of representatives 
from regional agencies and governmental and tribal entities. USACE has coordinated with the TAGT as 
part of the development of the MSH sediment management plan and this SEIS. The key purpose of the 
TAGT is to provide a forum for information exchange in order to assist USACE and study sponsors in 
developing and implementing actions in the Toutle basin that will address sediment management 
concerns and potentially contribute to the restoration of the ecosystem.  

USACE will review and consider all public comments submitted on this draft SEIS and incorporate them 
into the final SEIS. 
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ES-2 Alternatives 
USACE is proposing three alternatives to maintain flood-risk management levels: 

• Dredging Only Alternative: lower Cowlitz River dredging only, without additional raises of the 
MSH SRS or additional GBS; 

• SRS Raise Alternative: one-time raise of the entire MSH SRS spillway by 43 feet to a total 
elevation of 990 feet NGVD29 and the SRS dam by 30 feet to a total elevation of 1030 NGVD29 
without additional GBS or dredging; 

• Phased Construction Alternative: two incremental raises of the MSH SRS spillway totaling 
23 feet to a maximum elevation of 970 NGVD29, additional GBS construction, and lower 
Cowlitz River dredging as-needed. 

In addition to these alternatives, USACE is evaluating the No Action Alternative, in which USACE 
would take no further direct actions to manage sediment and maintain established LOP. 

ES-2.1 Alternatives Development Process 
USACE developed the SEIS alternatives through a multi-step process to identify, screen, and refine a 
broad range of potential measures capable of addressing identified sediment issues. Measures are actions 
that could address (partially or completely) the sediment accumulation in the lower Cowlitz River that 
affects LOP; ultimately alternatives could be formulated from one or more measures. The goal of the 
screening and refinement process was to identify the range of reasonable alternatives advanced for 
comparative analysis in the Draft SEIS. In some cases, screened measures were combined and moved 
forward for further analysis as part of a single alternative. The alternatives development process is 
described in detail in the 2010 Progress Report (USACE 2010a) and is summarized below.  

The first step of alternative development involved a review of existing information, field visits, and a 
measures brainstorming workshop, which yielded 16 sediment management measures that were selected 
for further evaluation. Measures were actions that could potentially contribute to meeting sediment 
management goals. These measures were screened using criteria based on engineering feasibility and 
effectiveness, cost, adaptability, and environmental factors. Following the initial screening, USACE 
developed conceptual designs and cost estimates for the remaining measures and conducted limited 
hydrologic, hydraulic, and sediment transport modeling. USACE then conducted a secondary screening of 
the remaining measures using the same factors as in the initial screening. Following the initial and 
secondary screening, USACE determined that 10 of the 16 measures did not meet one or more of the 
screening criteria and removed those measures from further analysis. The measures and reasons for 
dismissal are presented in Table ES 2.1-1, below. 
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Table ES 2.1-1. Potential Measures Considered but Dismissed  
Measure Factor(s) Considered In Dismissal 

Debris avalanche stabilization 
• Would not meet the project purpose and need as available 

measures would not address the channel erosion upstream of 
the N-1 structure 

Construction of a sediment 
dam at Elk Rock near the toe 
of the debris avalanche 

• Not cost effective -- raising the SRS could accomplish the same 
amount of sediment storage for less cost 

Sediment plain sump 
(excavation and removal of 
sediment upstream of SRS) 

• Not cost effective -- high cost (>$160 M over 8 years) and 
limited sediment storage capacity relative to other available 
measures 

Raised SRS spillway • Would not meet the project purpose and need through the 
project planning period (2035).  

Stabilization of Toutle River, SF 
Toutle River and NF Toutle River 
banks (LT-1 bank stabilization) 

• Would not meet the project purpose and need as banks 
downstream of the SRS are a relatively small sediment source 
relative to debris avalanche (10 percent vs. 80 percent) 

• Not cost effective due to the cost of bank stabilization ($38 to 
$76 M) relative to small potential for sediment reduction.  

Expansion of the floodplain on 
the Toutle River 

• Would not meet the project purpose and need as limited 
areas available for floodplain expansion would be small and 
have limited capacity to store flood water and sediment 

Cowlitz River levee 
improvements 

• Is not reliable or acceptable to the public as levee 
improvement has the potential to increase flooding in non-
leveed areas if river conveyance is not maintained 

• Not cost effective as raising levees would require modification 
to several bridge crossings 

Expansion of the floodplain on 
the Cowlitz River 

• Would not meet the project purpose and need as it would 
have limited ability to reduce flood stages in the LOP range 
from Longview and Kelso levees.  

• Not cost effective based on very high cost ($2 billion) relative 
to other measures investigated 

Horseshoe Bend sump or cutoff 

• Would not meet the project purpose and need as the effects 
of cutting off Horseshoe Bend on sediment transport and flood 
risk determined to be minor  

• Is not cost effective as creation of a sump or cutting off the 
bend would require acquisition of developed land on the 
existing point bar. Furthermore, limited space along the point 
bar would require removal and off-site disposal of dredge 
material after only a few years of operation 

• Is not reliable as short-in water work period would limit sump 
use and efficiency 

Reconnect old channel near 
mouth of Cowlitz River 

• Is not cost effective due to the presence of significant industrial 
and commercial sites and infrastructure within the proposed 
re-alignment 

• Would not minimize impacts to the environment due to the 
potential for exposing contaminants in area during excavation 

Source: USACE 2010 
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The six measures remaining following the initial and secondary screenings were then identified as either 
primary measures, in other words, measures that have the potential to be employed as stand-alone 
measures to meet the project purpose and need, or secondary measures, for example, measures that may 
be used to enhance the performance of the primary measures. Primary measures identified included:  

• Raise SRS dam and spillway and 

• Cowlitz River dredging. 

Secondary measures identified include:  

• Construction of GBS on the sediment plain;  

• LT-1 sump bank stabilization; 

• Modified operation of Mossyrock Dam to generate sediment flushing flows; and 

• Construction of dikes at mouth of Cowlitz River. 

Both primary and secondary measures were then further analyzed, both alone, and, for the secondary 
measures, combined with a primary measure to allow measure comparisons for preliminary alternatives. 
The main criteria used to further evaluate the preliminary alternatives included:  

• Flood Risk: The measure demonstrates a reasonable assurance of maintaining the congressionally 
authorized LOP and not increasing flood risk elsewhere (i.e., the measure(s) would meet the 
project Purpose and Need).  

• Cost: The cost of the measure is evaluated using a least-cost analysis.  

• Environmental Impact: Each measure’s impact on the environment is considered in the decision-
making process.  

The 2011 Future Expected Deposition Scenario (USACE 2011a) report and Toutle/Cowlitz River 
Sediment Budget (The Biedenharn Group 2010) were used to assist in the design development and 
performance evaluation of the preliminary alternatives through hydraulic and sediment modeling. In 
addition, cost estimates were prepared for each preliminary alternative. 

During the formulation of alternatives from the remaining six primary and secondary measures, an 
additional three secondary measures – LT-1 sump bank stabilization, modified operation of Mossyrock 
Dam, and construction of dikes at the mouth of the Cowlitz River - were eliminated from further 
consideration for reasons related to flood risk management.  

Based on this evaluation, the remaining three measures (two primary and one secondary) were grouped to 
form three action alternatives carried forward for further evaluation in this Draft SEIS–Dredging Only 
Alternative, SRS Raise Alternative, and the Phased Construction (spillway raise at the SRS with 
implementation of GBS as a secondary measure and as needed dredging) Alternative. These alternatives, 
as well as the No Action Alternative, are described below 
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ES-2.2 No Action Alternative 
Under the No Action Alterative, USACE would take no further action to manage sediment in the 
Toutle/Cowlitz River system. No changes to the SRS would be made and no dredging in the lower 
Cowlitz River would be undertaken to manage LOP for the lower Cowlitz River communities. In the No 
Action scenario, the total deposition in the lower Cowlitz River between the Toutle River and the 
Columbia River is estimated to be about 30 mcy (37.7 MTons), through the year 2035 (USACE 2014). 
Under the No Action scenario, and in the absence of any non-USACE actions to manage flood risk, LOP 
for Castle Rock, Lexington, Kelso, and Longview would decline, with Castle Rock and Lexington 
dropping below the authorized LOP by 2018 and Kelso and Longview LOP dropping to at or below the 
authorized LOP by 2035.  

ES-2.3 Dredging Only Alternative 
The Dredging Only Alternative would rely solely on dredging to address sediment accumulation in the 
lower Cowlitz River and manage LOP to maintain authorized levels. Components of this alternative 
would be: dredging, dredged material placement and storage, and monitoring.  

USACE identified locations and quantities of dredging that would be needed to maintain LOPs in the 
lower Cowlitz River. USACE estimates that 27 mcy would need to be dredged in the lower 20 miles of 
the Cowlitz River through 2035. Due to the large estimated amounts of sediment that would need to be 
dredged on a regular basis under this alternative, USACE determined that conducting all dredging within 
the one-month in-water work window (currently recommended by WDFW) would not be feasible. The 
Dredging Only Alternative therefore assumes USACE would work with WDFW to obtain an extended in-
water work window of three months with mitigation for working outside of the preferred in-water work 
window. The alternative assumes that dredging activities would be conducted by two to three hydraulic 
dredges operating at various reaches of the lower Cowlitz River every 1 to 2 years. Dredging activity 
could occur annually within the lower Cowlitz River; however, a given reach may only be dredged once 
every 3 years.  

USACE screened multiple candidate sites for dredged material placement and storage and identified 10 
dredged material storage sites for further consideration based on their proximity to the Cowlitz River, 
existing land use, size, potential capacity, and ability to accept hydraulically dredged material. All 
potential dredge material storage sites are located on the Cowlitz River between Castle Rock and the 
Cowlitz River confluence with the Columbia River. The sites identified have been previously used for 
dredged material storage and would maintain a minimum of a 200-foot setback from the ordinary high 
water threshold of the river. In accordance with the 1986 cost-sharing agreement between the Department 
of the Army and the State of Washington, it is the responsibility of the sponsor (Cowlitz County) to 
acquire the property to dispose of dredge material removed from both the Cowlitz River and Toutle River 
systems associated with maintaining the required levels of flood-risk management. 

Prior to selection and development of any dredged material placement site, USACE would conduct a site-
specific environmental evaluation, including NEPA review and documentation and compliance with 
applicable environmental laws and regulations. 

USACE would conduct an annual hydro survey of the lower Cowlitz River to determine extent of 
sediment accumulation and the amount requiring removal. The need for and extent of dredging would be 
directly related to the extent of sediment in the dredge prism, and the frequency and amount of dredging 
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would be adjusted to address the rate of sediment accumulation. In this way the alternative would be 
adaptable to future sedimentation trends, but would also rely solely on dredging to maintain LOP. 

ES-2.4 SRS Raise Alternative 
This alternative involves raising the SRS as the primary sediment management measure. The alternative 
would raise the SRS spillway by 43 feet and would raise the top of the SRS dam by 30 feet to elevation. 
The alternative would also involve the construction of new outlet works consisting of four rows with 
eight 4-foot diameter pipes in each row (32 pipes total), allowing the modified SRS to function as it did 
during Phase 1 of the 1985 Long-Term Plan  with an overall sediment trapping efficiency of 80 percent. 
Construction of this alternative would take about 2 years.  

Following construction, the SRS would function as it did during Phase 1 of the 1985 Long-Term Plan 
(USACE 1985a; see Section ES-1.2.2) with the creation of a pool of water extending upstream of the SRS 
as the downstream movement of water is slowed by the SRS dam, spillway, and outlet works structures. 
The depth of the ponded water behind the SRS at the outlet works would vary over time and seasonally, 
according to winter storm runoff or snowmelt. Immediately following construction, the SRS would create 
a 20-foot deep pool (as measured at the outlet works) extending approximately 2.6 miles upstream from 
the SRS. Ponding depth is a driving force of trapping efficiency with more sediment being trapped when 
conditions create deeper ponding depths. As sediment accumulates, water and fine sediment would pass 
through the outlet works while larger sand-sized sediment would remain trapped behind the SRS. As 
sediment settles, the depth at the outlet works would decrease to between 10 and 15 feet and the ponded 
area would slowly decrease. This is predicted to occur in the first year following construction, and would 
be repeated as each set of outlet pipes is activated and then closed as sediment accumulates.   

The SRS would return to being a “run-of-the-river” project less than 17 years following construction. At 
that time, ponding conditions would be similar to those currently observed with seasonal ponds of 
approximately 5 feet depth. After the modified SRS becomes a run-of-the-river again, the sediment load 
of the Toutle and Cowlitz rivers downstream on the SRS is likely to increase and the trend in LOP would 
once again begin to decline. While the 43-foot SRS raise is designed to maintain the authorized LOP 
through the project design year of 2035, future action may be necessary to maintain LOP past 2035. Any 
future action would require a new authorization and a new study and is not considered as part of this 
alternative or Draft SEIS. While the raised SRS would trap most of the sediment originating from the 
debris avalanche, some sediment would pass and deposit in the lower Cowlitz and Columbia rivers.  

The sediment loading condition from the debris avalanche, however, is a major source of uncertainty. 
While recent studies suggest that sediment delivery might abate over time, sediment delivery is highly 
variable based on precipitation patterns. Climate change modeling suggests precipitation increasingly will 
come from rain instead of snow and result in flashier flows and elevated sediment delivery. Essentially, 
more rain-driven sediment transport could offset sediment reductions related to vegetation recovery in the 
avalanche area. Because the SRS raise would be based on the best current data and analysis (and 
associated set of assumptions), it should function as designed. However, the 43-foot SRS raise would 
provide a fixed solution, and there would be little ability to adapt to changes in sediment loading 
conditions. 
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ES-2.5 Phased Construction Alternative (Preferred 
Alternative) 

The Phased Construction Alternative involves up to two incremental raises of the SRS spillway crest 
elevation (totaling up to 23 feet to a total elevation of 970 feet NGVD29) without raising the top of dam 
elevation, constructing GBS in the sediment plain upstream of the SRS, and as-needed dredging in the 
lower Cowlitz River. Each phase of this alternative would be implemented only if and when needed. To 
determine whether a next phase would need to be constructed, USACE would monitor hydrologic and 
sediment conditions in both the sediment plain and the lower Cowlitz River and decide whether 
conditions trigger the need for action. The three phases of the Phased Construction Alternative are 
sequential and are listed below in order of implementation: 

• Phase 1:  First SRS spillway crest raise 

• Phase 2:  Second/final SRS spillway crest raise 

• Phase 3:  Grade building structures 

The decision to implement Phase 1, Phase 2 and/or Phase 3, would be made by USACE and be based on 
the results of the LOP monitoring in the lower Cowlitz River that involves analysis of both water and 
sediment movement ranging from the MSH debris avalanche through the sediment plain and downstream 
to the lower Cowlitz River. Every year USACE estimates whether the LOP is being met for leveed areas 
in Castle Rock, Lexington, Kelso, and Longview. If the LOP authorization is not being met then a further 
evaluation would be made as to the expected near-term trend in LOP. For example, if LOP drops below 
authorized levels and a spillway crest raise (e.g., Phase 1 or Phase 2) had been constructed immediately 
prior to the drop in LOP, then there is reason to believe that the LOP would recover without additional 
action. Then, USACE would have 1 or 2 years to observe whether the LOP trends up towards being met 
before initiating the next phase of construction. However, if there is no reason to believe that the LOP 
trend could recover naturally, either because the volume of sediment deposited in the lower Cowlitz River 
was unusually large or several years have passed since the last spillway crest raise, then action would be 
necessary and the next available phase would be implemented (e.g., second/final spillway crest raise or 
GBS construction).   

The incremental SRS spillway crest raises would include constructing a concrete structure directly on top 
of the existing spillway crest. For the two possible raises, the SRS spillway crest can be raised a total of 
23 feet. However, the two raises would not be required to split the available height (i.e., raise 1 could 
increase the spillway height by 13 feet and raise 2 could then increase the spillway height by additional 10 
feet). Both spillway crest raises would include a low flow channel to maintain downstream fish passage 
conditions and transport of fine sediment through the spillway crest. This design does not preclude the 
potential for future volitional upstream fish passage in the future because the current slope of 7 percent 
would be maintained.4  The timing of the incremental raises would be determined based on monitoring of 
sediment conditions behind the SRS, sediment conditions in the Cowlitz River, and the budgeting cycle 
for funding.  

4 Upstream volitional fish passage is currently blocked downstream of the SRS by the barrier dam at the FCF, as 
well as the headcut at the base of the spillway channel.  Future modification of the spillway (resting pools and 
elimination of dead end channels) would be required to facilitate fish passage through the spillway channel. 
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After implementation of the Phase 1 and 2 spillway crest raises, Phase 3- construction of GBS in the 
sediment plain to facilitate additional storage of sediment further upstream of the SRS - would be 
implemented. The GBS would be constructed in the sediment plain and extending into the valley walls. 
The openings between the GBS and the valley walls would be at existing grade at the time of construction 
and would be protected from scour. During high flow events, temporary pools would form upstream of 
the GBS allowing sediment to settle out, retaining sediments within the sediment plain upstream of the 
SRS.  

If very large sediment delivery events do occur, the existing sediment retention measures in place may be 
insufficient, and problematic sediment deposition may occur in the lower Cowlitz River. USACE would 
then conduct dredging in the lower Cowlitz River as needed to maintain LOP. USACE would implement 
the same basic process to determine the locations and quantities of dredging and the placement and 
storage of dredged material, but on a much smaller scale than would be needed for the Dredging Only 
Alternative.  

The Phased Construction Alternative is adaptive in that the measures—two incremental spillway raises 
and GBS—would be built incrementally and as needed. The decision to build each increment would be 
based on sediment infilling conditions behind the SRS, sediment conditions in the lower Cowlitz River, 
and the budgeting cycle for funding. Using these incremental steps would avoid overbuilding a long-term 
sediment management plan. 

ES-2.6 Action Alternatives Cost Comparison 
USACE has identified the Phased Construction Alternative as its preferred alternative. This alternative 
involves the following components: incremental SRS spillway raises to 23 feet; GBS in the sediment 
plain; and dredging in the lower Cowlitz and Columbia rivers. 

As compared to the other sediment management plan alternatives—the Dredging Only and SRS Raise 
alternatives—the preferred alternative would have the lowest degree of adverse impacts to the 
environment. Nevertheless, it is expected that some environmental mitigation, including fish, wildlife, 
and wetland monitoring and potentially mitigation, would be required because of impacts to tributaries 
above the SRS and the potential for dredging in the lower Cowlitz River. The Phased Construction 
Alternative would have the lowest overall cost, both in terms of present value and average annual cost. 
Table ES 2.6-1 presents a comparison of the action alternatives. 
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Table ES 2.6-1. Action Alternative Comparison 

Alternative Relative Cost Environmental Issues 
Adaptable to 

Changing 
Conditions 

Dredging Only 

• Total cost ~ $595 
million 

• Average annual 
cost ~$45 million 

• Short in-water work 
window 

• Fish habitat 
• Dredged material 

disposal sites 

Yes (dredge as 
needed) 

SRS Raise 

• Total cost ~ $269 
million 

• Average annual 
cost ~ $21 million 

• Large area (upstream 
of SRS) affected 

• Eliminates potential 
upstream fish passage 

• Potential tributary 
cutoff 

No 

Phased Construction  

• Total cost ~ $192 
million 

• Average annual 
cost ~ $16 million 

• Potential for upstream 
fish passage 

• Effects upstream of 
SRS and in lower 
Cowlitz less than other 
two action 
alternatives. 

Yes 

Costs in present value, average annual cost over 18 year planning horizon. 
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ES-3 Affected Environment Summary 
ES-3.1 Water Resources 
Water resources include groundwater, surface water, sediment, water quality, water use and wetlands. 
Water resources in the NF Toutle River have been and continue to be affected by the 1980 eruption MSH 
and subsequent events and actions, including sediment management measures taken, like construction of 
the SRS. The NF Toutle River has formed a braided and dynamic channel through the sediment plain 
upstream of the SRS. Sediment from the NF Toutle River basin is transported downstream and some of it 
deposits in the lower Cowlitz River, which includes levees to reduce flood risk in adjacent land areas. 

ES-3.2 Vegetation Communities 
The project area includes a variety of vegetative communities including forest, shrub, wetland, 
agriculture. Much of the sediment plain upstream of the SRS is unvegetated. WDFW has identified old 
growth forest stands in areas adjacent to the Upper NF Toutle River, which are primarily forested. Timber 
harvest has occurred in forest areas throughout the project area.   

ES-3.3 Wildlife 
Many species of wildlife inhabit the area and surrounding forest including elk, deer, black bears, cougars, 
eagles, waterfowl, and small mammals. The Upper NF Toutle River area includes part of the MSH 
Wildlife Area, which is managed by WDFW. The Upper and Lower NF Toutle River are within the range 
of the MSH elk herd, which is primarily composed of Roosevelt elk. The MSH Wildlife Area supports 
approximately 100 resident and more than 600 migratory elk. The project area also supports a variety of 
other mammals, birds, amphibians, and reptiles. 

ES-3.4 Fish 
Many of the anadromous species found in the project area are keystone species that provide an important 
link between aquatic and terrestrial ecological systems. Endangered Species Act (ESA)-listed fish species 
of interest to the MSH project include species that migrate through the lower Cowlitz River to access 
tributaries in the Cowlitz River Subbasin, including the upper Cowlitz River, Toutle River drainage, and 
the Coweeman River drainage. Fish migrating in the Columbia River in the vicinity of the Cowlitz River 
could also be potentially affected by project alternatives. Anadromous salmonid species of interest 
include Chinook salmon, chum salmon, coho salmon, and steelhead. Other species of interest in the lower 
Cowlitz River Subbasin include coastal cutthroat trout, Pacific lamprey, green and white sturgeon, and 
Pacific eulachon. 

Streams in the MSH project area continue to exhibit the effects of the 1980 MSH eruption that 
substantially altered the Toutle River drainage. Prior to the eruption of MSH, the watersheds draining the 
volcanic mountain were said to be some of the most productive for anadromous salmonids in southern 
Washington. The NF Toutle River was one of these productive river systems and historically supported 
anadromous populations of fall Chinook salmon, coho salmon, chum salmon, winter steelhead, coastal 
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cutthroat trout, and Pacific lamprey. Continued erosion and transport of sediment from the MSH debris 
avalanche has resulted in dynamic habitat conditions for fish. 

The SRS nearly completely blocks volitional upstream fish passage to as many as 50 miles of  upstream 
habitat for anadromous fish. The spillway to the SRS, an excavated bedrock channel located to the north 
of the SRS dam embankment, has a 7 percent gradient, and a 6-foot vertical drop at the downstream end 
of the spillway. The SRS spillway provides volitional downstream passage for fish outmigrating from the 
Upper NF Toutle River drainage. A barrier dam and fish collection facility, constructed by USACE in 
1989 and owned and operated by WDFW since 1993, is located 1.3 miles downstream of the SRS. Coho 
salmon, winter steelhead, and coastal cutthroat trout are trapped, hauled, and released at outplant sites on 
Alder Creek and Hoffstadt/Bear Creek upstream from the SRS.  

ES-3.5 Threatened and Endangered Species 
Thirteen listed Columbia River salmon Evolutionarily Significant Units (ESU) or steelhead Distinct 
Population Segments (DPS), plus three additional listed anadromous fish species, complete part of their 
lifecycle within the project area. Designated critical habitat for these species is also present within the 
project area. ESA-listed wildlife species potentially present within the project area include multiple bird 
and mammal species and one amphibian. There is one listed plant species and two species of concern that 
may occur within the project area. 

ES-3.6 Potentially-Affected Groups and Individuals 
The project area is located within Cowlitz County, Washington, and includes parts of the cities of Kelso, 
Longview, and Castle Rock, as well as unincorporated areas of the county. Potentially-affected groups 
and individuals include residents, landowners, including private interests and government agencies, and 
the Cowlitz Indian Tribe. The Cowlitz Tribe has indicated its interest in issues regarding fish, and natural 
and cultural resources with respect to sediment management. The Toutle Basin has historically been very 
important to the people of the Cowlitz Tribe, as exemplified in their active participation in efforts to 
recover salmon and steelhead populations in southwest Washington. 

ES-3.7 Socio-economics  
As noted above, the project area is located in Cowlitz County, which has a population of about 103,000. 
Leveed areas along the lower Cowlitz River include portions of Longview, Kelso, Lexington, and Castle 
Rock, and have a population of about 50,000. Property in leveed areas is valued at about $3.65 billion. 

American Community Survey (ACS) data from the U.S. Census Bureau indicates potential for high-low 
income populations in the project area (ACS 2012) relative to the broader community represented by 
Cowlitz County. Low income populations within the project area may use natural resources within the 
project area to subsist. Subsistence activities may include fishing, hunting, and timber collection.  

ES-3.8 Environmental Justice 
ACS data indicates potential for high-minority and low-income populations in the project area (ACS 
2012) relative to the broader community represented by Cowlitz County. The tracts with the highest low-
income and minority percentages are located along the lower Cowlitz River in the urbanized 
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Longview/Kelso area. In addition, the project area includes traditional territory of the Cowlitz Tribe. 
Members of the Tribe subsist on natural resources within the project area and several resources, including 
steelhead and coho salmon, are essential cultural resources for the Cowlitz Tribe. Low income 
populations within the project area may use natural resources within the project area to subsist. 
Subsistence activities may include fishing, hunting, and timber collection.  

ES-3.9 Cultural Resources 
The SRS structure is considered eligible for listing in the National Register of Historic Places (NRHP). In 
addition, an archaeological survey conducted in 2013 identified three archaeological resources that are 
considered eligible for listing in the NRHP. 

ES-4 Comparison of Impacts and Alternatives 
Table ES 4.1-1 presents a summary of the anticipated environmental effects of each alternative. 
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Table ES 4.1-1  Summary of Environmental Consequences by Alternative 

Resource No Action Alternative Dredging Only Alternative SRS Raise Alternative Phased Construction 
Alternative 

Water 
Resources 

• Impacts are consistent with 
level of effect identified in 
the 1984 Feasibility Report 
and EIS and the 2012 SRS 
Raise EA. Impacts include 
major adverse effects on 
groundwater, surface water, 
and sediment transport in 
Upper NF Toutle River areas, 
negligible effect on water 
resources in Lower NF 
Toutle/Toutle River area, and 
negligible effects on water 
quality and water use.  

• Moderate to major adverse 
effects on groundwater, 
surface water and sediment 
transport in the lower Cowlitz 
River areas resulting in a 
decline in LOP. 

• Moderate adverse effect on 
wetlands in Upper NF Toutle 
River from sediment 
deposition. Partial to full 
regeneration is anticipated 
for impacted wetlands due 
to a gradual rate of 
deposition. 

• Moderate beneficial effect 
on wetlands in lower Cowlitz 
River area as the river 
engages with the floodplain. 

• No change in effects to water 
resources including wetlands 
in the Upper NF Toutle River 
area and the Lower NF 
Toutle/Toutle River areas 
relative to the No Action 
Alternative.  

• Minor to major beneficial 
effects on groundwater, 
surface water, and sediment 
transport in lower Cowlitz River 
area. 

• Minor adverse effect on water 
quality and water use in the 
lower Cowlitz River area. 

• Potential moderate adverse 
effect on wetlands in the 
lower Cowlitz River depending 
on the location of dredge 
material disposal. Mitigation 
would be implemented as-
needed. 

• Major adverse effects to 
groundwater, surface water, 
and sediment transport in 
Upper NF Toutle River area; 
negligible to minor beneficial 
effects on groundwater, 
surface water and sediment 
transport in Lower NF 
Toutle/Toutle, and minor to 
major beneficial effects on 
groundwater, surface water, 
and sediment transport in the 
lower Cowlitz River. 

• Negligible to minor beneficial 
effect on water quality and 
water use. 

• Major adverse effect on 
wetlands in Upper NF Toutle 
River area. Impacts within the 
post-construction water-
impoundment zone are 
expected to be permanent 
and mitigation would be 
implemented. Partial to full 
regeneration is anticipated for 
wetlands impacted by 
gradual sediment deposition. 
Mitigation for these impacts 
would be implemented as-
needed. 

• Major adverse effect on 
groundwater, surface water and 
sediment transport in Upper NF 
Toutle River area; negligible to 
major beneficial effect on 
ground water, surface water, 
and sediment transport in Lower 
NF Toutle/Toutle River and lower 
Cowlitz River areas. 

• Negligible to minor beneficial 
effects on water quality and 
water use in Upper NF Toutle and 
Lower NF Toutle/Toutle River;  
minor adverse effect on water 
quality in lower Cowlitz River. 

• Major to moderate adverse 
effect on wetlands in Upper NF 
Toutle River area. Impacts within 
the post-construction water-
impoundment zone are 
expected to be permanent and 
mitigation would be 
implemented. Partial to full 
regeneration is anticipated for 
wetlands impacted by gradual 
sediment deposition. Mitigation 
for these impacts would be 
implemented as-needed. 

• Potential moderate adverse 
effect to wetlands in the lower 
Cowlitz River areas depending 
on the location of dredge 
material disposal. Mitigation 
would be implemented as-
needed. 
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Resource No Action Alternative Dredging Only Alternative SRS Raise Alternative Phased Construction 
Alternative 

Vegetation 
Communities 

• Impacts are consistent with 
level of effect identified in 
the 1984 Feasibility Report 
and EIS and 2012 SRS Raise 
EA including moderate to 
major adverse effects to 
vegetation communities in 
Upper NF Toutle River area.  

• Major adverse effect on one 
old growth forest stand.   

• Moderate beneficial effects 
in lower Cowlitz area from 
expansion of wetlands as the 
river engages with the 
floodplain. 

• No change in effects to 
vegetation communities, 
including old growth forests, in 
the Upper NF Toutle River area 
and the Lower NF 
Toutle/Toutle River areas 
relative to the No Action 
Alternative. 

• Negligible to major adverse 
effect on vegetation 
communities in lower Cowlitz 
River area depending on 
location of dredge material 
disposal. Mitigation would be 
implemented as needed.  

• Major adverse effect to 
vegetation communities in 
Upper NF Toutle River area. 

• Major adverse effect on two 
old growth forest stands. No 
mitigation is proposed. 

• Negligible to beneficial effect 
in Lower NF Toutle/Toutle River 
and lower Cowlitz River areas.  

• Major adverse effect to 
vegetation communities in 
Upper NF Toutle River area. See 
Chapter 5 for mitigation 
discussion. 

• Major adverse effect on one old 
growth forest stand. No 
mitigation is proposed. 

• Negligible to major adverse 
effect in lower Cowlitz River area 
depending on location of 
dredge material disposal. 
Mitigation would be 
implemented as needed. 

Wildlife 

• Impacts are consistent with 
level of effect identified in 
the 1984 Feasibility Report 
and EIS and 2012 SRS Raise 
EA including minor to 
moderate adverse effects on 
wildlife habitat and a 
negligible effect on bird 
habitat in the Upper NF 
Toutle River area due to 
gradual sediment deposition. 
Habitat is expected to 
regenerate.  

• Minor beneficial effect on 
birds and bird habitat in 
lower Cowlitz River area from 
expansion of wetlands as the 
river engages with the 
floodplain. 

• No change in effects to 
wildlife or wildlife habitat in 
the Upper NF Toutle River area 
and the Lower NF 
Toutle/Toutle River areas 
relative to the No Action 
Alternative. 

• Minor adverse effect to 
wildlife and birds habitat in 
the lower Cowlitz River area 
due to dredge material 
disposal.  

• Minor to moderate adverse 
effect on bird and wildlife 
habitat in the Upper NF Toutle 
River area. Impacts within the 
post-construction water-
impoundment zone are 
expected to be permanent 
and mitigation would be 
implemented. Partial to full 
regeneration is anticipated for 
habitat impacted by gradual 
sediment deposition. 
Mitigation for these impacts 
would be implemented as-
needed.  

• No effects to bird or wildlife 
habitat in the Lower NF 
Toutle/Toutle River or the 
lower Cowlitz River areas. 

 

• Minor to moderate adverse 
effect on wildlife habitat in the 
Upper NF Toutle River area. 
Impacts within the post-
construction water-
impoundment zone are 
expected to be permanent and 
mitigation would be 
implemented. Partial to full 
regeneration is anticipated for 
habitat impacted by gradual 
sediment deposition. Mitigation 
for these impacts would be 
implemented as-needed.  

• Minor adverse effect to bird and 
wildlife habitat in the lower 
Cowlitz River area due to dredge 
material disposal. No mitigation is 
proposed. 
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Resource No Action Alternative Dredging Only Alternative SRS Raise Alternative Phased Construction 
Alternative 

Fish 

• Impacts are consistent with 
level of effect identified in 
the 1984 Feasibility Report 
and EIS and 2012 SRS Raise 
EA including minor adverse 
effect on fish in Upper NF 
Toutle River area due to 
gradual sediment deposition. 

• Negligible effects on fish in 
the Lower NF Toutle 
River/Toutle River and lower 
Cowlitz River areas.  

 

• No change in effects to fish or 
fish habitat in the Upper NF 
Toutle River area and the 
Lower NF Toutle/Toutle River 
areas relative to the No 
Action Alternative. 

• Negligible effects on fish in the 
Lower NF Toutle River/Toutle 
River.  

• Minor adverse effect on fish 
due to dredging in lower 
Cowlitz River.  

 

• Major adverse effect on fish in 
Upper NF Toutle River area 
due to SRS raise-related 
sediment deposition in fish 
habitat and long-term 
increased water temperature 
impacts to fish habitat from 
the post-construction water 
impoundment. Mitigation 
would be implemented. 

• Negligible effects on fish in the 
Lower NF Toutle River/Toutle 
River and lower Cowlitz River 
areas.  

• Major adverse effect on fish in 
Upper NF Toutle River area due 
to SRS raise-related sediment 
deposition in fish habitat and 
short-term increased water 
temperature impacts to fish 
habitat from the post-
construction water 
impoundment. Mitigation would 
be implemented.  

• Negligible effects on fish in the 
Lower NF Toutle River/Toutle 
River.  

• Minor adverse effect on fish due 
to dredging in lower Cowlitz 
River.  

Threatened 
and 
Endangered 
Species 

• Minor adverse effect on 
listed fish in Upper NF Toutle 
River area due to gradual 
sediment deposition. 
Negligible effects on fish in 
the Lower NF Toutle 
River/Toutle River area. 

• No effect on listed wildlife.  
• No effect on listed plants. 

• No change in effects to ESA-
listed fish or fish habitat in the 
Upper NF Toutle River  and 
Lower NF Toutle River/Toutle 
River areas relative to the No 
Action Alternative.  

• Minor to moderate adverse 
effect on ESA-listed fish in 
lower Cowlitz River due to 
dredging, including adverse 
effects on Pacific eulachon 
due to species presence 
overlap with the extended 
three month in-water work 
window. 

• Negligible effects on listed 
wildlife (streaked horned lark) 
in the lower Cowlitz River 
area. 

• No effect on listed plants. 

• Major adverse effect on listed 
fish in NF Toutle River area due 
to SRS raise-related sediment 
deposition in fish habitat, 
including critical habitat, and 
long-term increased water 
temperature impacts to fish 
habitat from the post-
construction water 
impoundment. Mitigation 
would be implemented.  

• No effect on listed wildlife.  
• No effect on listed plants. 

• Major adverse effect on listed 
fish in NF Toutle river area due to 
SRS raise-related sediment 
deposition in fish habitat, 
including critical habitat, and 
short-term increased water 
temperature impacts to fish 
habitat from the post-
construction water 
impoundment. Mitigation would 
be implemented. 

• Negligible effects on listed 
wildlife (streaked horned lark) in 
the lower Cowlitz River area. 

• No effect on listed plants. 
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Resource No Action Alternative Dredging Only Alternative SRS Raise Alternative Phased Construction 
Alternative 

Potentially-
Affected 
Groups and 
Individuals 

• Minor adverse and beneficial 
effects. 

• Minor adverse and beneficial 
effects. 

• Minor adverse and beneficial 
effects. 

• Minor adverse and beneficial 
effects. 

Socio-
Economics 

• Major adverse effect on 
leveed –area populations 
and structures due to decline 
in LOP.  

• No impact on demographics 
or recreation.  

• Minor adverse impact on 
recreation.  

• No impact on leveed –area 
populations and structures or 
demographics.  

• Minor adverse impact on 
recreation.  

• No impact on leveed –area 
populations and structures or 
demographics. 

• Minor adverse impact on 
recreation.  

• No impact on leveed –area 
populations and structures or 
demographics. 

Environment
al Justice 

• No disproportionate effect 
on low-income, minority, or 
subsistence populations. 

• No change in impacts relative 
to the No Action Alternative.  

• No change in impacts relative 
to the No Action Alternative. 

• No change in impacts relative to 
the No Action Alternative. 

Cultural 
Resources TBD TBD TBD TBD 

Climate and 
Climate 
Change 

• Not expected to affect 
climate change impacts on 
resources. 

• Future conditions would be 
subject to climate change 
effects. 

• No change in climate change 
impacts on resources relative 
to the No Action Alternative.  

• Future conditions would be 
subject to climate change 
effects. 

• No change in climate change 
impacts on resources relative 
to the No Action Alternative. 

• Future conditions would be 
subject to climate change 
effects. 

• No change in climate change 
impacts on resources relative to 
the No Action Alternative. 

• Future conditions would be 
subject to climate change 
effects. 

Cumulative 
Effects 

• Would not change 
cumulative effects of past, 
present, and reasonably 
foreseeable future actions on 
studied resources. 

• Would not change 
cumulative effects of past, 
present, and reasonably 
foreseeable future actions on 
studied resources. 

• Would not change 
cumulative effects of past, 
present, and reasonably 
foreseeable future actions on 
studied resources. 

• Would not change cumulative 
effects of past, present, and 
reasonably foreseeable future 
actions on studied resources. 
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ES-5 Proposed Mitigation Measures 
USACE is proposing mitigation measures to address the adverse effects to resources that have been 
identified for the alternatives. USACE would develop mitigation plans, in coordination with WDFW and 
applicable resource agencies, as part of the pre-design phase of implementation of any action to be taken. 
USACE would monitor conditions to evaluate how actions affect resources. Measures to mitigate 
environmental effects include: construction BMPs, environmental monitoring, and actions to respond to 
sediment deposition in the vicinity of the Alder Creek and Hoffstadt Creek confluence areas with the NF 
Toutle River. USACE would incorporate conservation measures to reduce potential impacts to listed 
species and designated critical habitat. USACE has also proposed specific actions to mitigate effects on 
wetlands, vegetation, and fish and wildlife habitat. 

ES-6 Next Steps 
USACE welcomes comments on this Draft SEIS. To learn more about the MSH sediment management 
project or provide comments on the Draft SEIS, the public is invited to attend the public meeting that 
USACE will hold at the Toutle High School on September 9, 2014 and the Cowlitz County Expo Center 
on September 10, 2014. Also, the public may provide written comments via the project Web site 
(http://www.nwp.usace.army.mil/Missions/Currentprojects/MountStHelensEIS.aspx), or mail comments 
to the address below.  

US Army Corps of Engineers, CENWP-PM 

ATTN: Tim Kuhn 

P.O. Box 2946 

Portland, OR 97208-2946 
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1 Introduction 
The eruption of Mount St. Helens (MSH) in the spring of 1980 caused a large movement of sediment into 
surrounding water courses, creating a threat of flooding in downstream communities in southwestern 
Washington. Following the eruption, the United States (U.S.) Army Corps of Engineers (USACE) 
Portland District implemented several strategies to mitigate the flood risk to downstream communities, as 
identified in the 1985 Mount St. Helens Long-Term Sediment Management Plan (1985 Long-Term Plan; 
USACE 1985a). A major component of the 1985 Long-Term Plan was the construction of a Sediment 
Retention Structure (SRS) at River Mile (RM) 13 on the North Fork (NF) Toutle River in 1989. The 
purpose of the SRS is to retain sediment upstream of the SRS, thereby reducing downstream transport and 
deposition of the sediment. Other features of the 1985 Long-Term Plan included levee improvements on 
the lower 20 miles of the Cowlitz River and as-needed dredging within the lower Cowlitz River to further 
mitigate flooding risk for communities on the lower Cowlitz River.  

The SRS has reached capacity and is presently operating as a run-of-the-river1 dam. This condition allows 
more sediment to be transported downstream and has increased the rate of sediment accumulation in the 
lower Cowlitz River. The Mount St. Helens, Washington, Decision Document, Toutle, Cowlitz and 
Columbia Rivers (1985 Decision Document; USACE 1985b), published in conjunction with the 1985 
Long-Term Plan, identified dredging in the Cowlitz River as the recommended approach for managing 
sediment after the SRS became a run-of-the-river dam. However, conditions in and around the Cowlitz 
River are different now from what they were in 1985. Notably, the methods and constraints of dredging 
the lower Cowlitz River are considerably different than when analyzed in 1985. The availability of 
dredged material disposal sites and the listing under the Endangered Species Act (ESA) of anadromous 
fish present within the affected area, such as eulachon, green sturgeon, and salmonids, have increased the 
complexity and cost of dredging, as well as warrant the re-evaluation of environmental effects.  

The 1985 Long-Term Plan recognized the likely need for a future re-evaluation of the components of the 
plan based on changes in future conditions. This Draft Supplemental Environmental Impact Statement 
(SEIS) addresses the update of the 1985 Long-Term Plan. This chapter describes the proposed action and 
its purpose and need, and provides background information on previous actions to manage sediment in the 
NF Toutle River from the eruption of MSH. 

1.1 Purpose and Need 
The purpose of the proposed action is to manage flood risk to established levels for the cities of Castle 
Rock, Lexington, Kelso, and Longview, Washington through the year 2035 as authorized by the Water 
Resources Development Act of 2000 (WRDA; Public Law [PL] No. 106-541; USACE 1985b). 
Authorized levels of protection2 (LOP) for those cities are listed in Table 1.1–1, below. LOP are 

1 Run-of-the-river means that dams essentially pass existing river flow and create a reservoir with a fairly consistent 
elevation, as opposed to “storage” reservoirs, which are designed to store water in their reservoirs within a large 
variation of elevations. 

2 The authorized LOP are expressed as recurrence interval floods that result in the levee system capacity exceedence 
(or failure). Potential failure can be assessed from a modeled conditional non-exceedence probability that 
represents the likelihood that a specific target will not be exceeded, and assumes that the expected stage at the 
authorized LOP is at least 3 feet below the top of the levee. (USACE 2010a) 
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expressed in years in terms of average recurrence (in years) of flood flows that would overtop the levee; 
for example, the authorized LOP for Castle Rock is 118 years, which means protection for a flood event 
with a probability of occurring once every 118 years or, in other words, protection from a flood that has a 
0.85 percent chance of occurring in any given year. For Lexington and Longview, protection for a flood 
event with a probability of occurring once every 167 years or a flood having a 0.60 percent chance of 
occurring in any given year.  For Kelso, protection for a flood event with a probability of occurring once 
every 143 years or a flood having a 0.70 percent chance of occurring in any given year. 

Table 1.1–1. Authorized Levels of Protection 

Location Authorized LOP 
(in years)  

Percent Chance 
of Exceedence 

Flood (%) 
Castle Rock 118 0.85 

Lexington 167 0.60 

Kelso 143 0.70 

Longview 167 0.60 
 

To date, implementation of the initial and recent interim flood risk management features have been 
successful in maintaining the congressionally authorized LOP for the communities of Castle Rock, 
Lexington, Kelso, and Longview in Washington. However, since the SRS began operating as a run-of-
the-river dam in 1998, increased sediment from the NF Toutle River basin is being transported 
downstream and accumulating in the lower Cowlitz River.  

To evaluate future flood risk, USACE conducted modeling studies to predict future condition stage-
discharge rating curves for frequency flows. These predictions are combined with existing hydrologic and 
geotechnical data and analyzed using the HEC-FDA tool to estimate flood risks. USACE did this for a 
28-year sequence to review the performance of the levees to 2035. 

Figure 1.1-1 illustrates how the LOP for the communities on the lower Cowlitz River have, and are 
predicted to, change due to sediment accumulation under current conditions, assuming no action is taken 
to address sediment accumulation. In addition to the future performance of the levees from 2015 to 2035, 
authorized levels are shown as horizontal dashed lines. 

Based on USACE’s predictions, the future performance of the Kelso and Longview levees show 
downward trends but are maintained above authorization until 2035. The Lexington and Castle Rock 
levees are more problematic and show performance that falls below authorization in the near future. As a 
result, without additional sediment management measures, Lexington and Castle Rock may experience 
significantly increased flood risks by approximately 2018. An updated long-term sediment management 
plan is needed to guide implementation of sediment management measures to address accumulation of 
sediment in the lower Cowlitz River and the associated flood risk through the year 2035. 

The updated plan will re-evaluate sediment transport rates and management strategies to maintain 
authorized levels of flood risk protection in the lower Cowlitz River. The results of the re-evaluation will 
be used to update the 1985 Long-Term Plan the Mount St. Helens Long-Term Sediment Management Plan 
Update Limited Reevaluation Report (2014 Draft LRR; USACE 2014a) to be published in conjunction 
with this SEIS. 
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Figure 1.1-1. Lower Cowlitz River Levels of Protection over Time3 

1.2 Background and History 

1.2.1 Project Location 
The project area encompasses about 1,200 square miles in southwest Washington, reaching north from the 
Columbia River to the headwaters of the NF Toutle River on the slopes of MSH (see Figure 1.2–1). The 
project area includes portions of Toutle River basin, which drains the west slopes of the Cascade Range 
and flows into the Cowlitz River. The lower 20 miles of the Cowlitz River passes by the cities of Castle 
Rock, Lexington, Kelso, and Longview, Washington, before entering the Columbia River at Columbia 
RM 67.8. The project area also includes 1.26 river mile of the Columbia River extending from the 
downstream end of the Cowlitz River to the Columbia River Federal Navigation Channel. 

3 Predicted LOP are shown to allow evaluation of trends and are not intended to represent true LOP for 
corresponding years. LOP shown at 500-year represent LOP that are at or above a 500-year LOP. 
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Figure 1.2–1. MSH and Vicinity 
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1.2.2 History 

1.2.2.1 Eruption and Emergency Action 
MSH erupted on May 18, 1980. The eruption and subsequent debris and mudflows produced a massive 
volume of sediment that flowed downhill and was deposited downstream in the lower Toutle, Cowlitz, 
and Columbia rivers. The rapid influx of sediment greatly reduced channel capacities of the affected 
rivers. This left the communities of Castle Rock, Lexington, Kelso, and Longview, Washington with the 
potential for major flooding, even with normal runoff.  

USACE immediately responded to the MSH eruption disaster with emergency levee improvements along 
the lower Cowlitz River to prevent flooding, and with dredging in the Columbia River to eliminate the 
threat to navigation. In 1980 and 1981, USACE also oversaw emergency channel dredging in the Cowlitz 
River and lower Toutle River to address sediment deposition. Approximately 42.6 million cubic yards 
(mcy) of sediment was dredged from the lower Cowlitz River from 1980 to 1981. Dredge spoils were 
placed in areas adjacent to the Toutle and Cowlitz rivers. Between December 1980 and May 1981, 
USACE also operated eight sediment basins in the Cowlitz River drainage, removing approximately 7.5 
mcy of sediment. One of these basins, the Lower Toutle 1 (LT-1), was re-opened during the winters of 
1982/1983 and 1983/1984, during which an additional 7.5 mcy was removed. Other interim protection 
measures included construction of two temporary debris or check dam-type structures across the NF 
Toutle River (known as “N-1”) and South Fork (SF) Toutle River (known as “S-1”) to reduce the volume 
of sediment delivered to the Cowlitz River. The N-1 structure was intended to be in service through 1985, 
but was breached by USACE in March 1982 to prevent uncontrolled failure of the structure. The S-1 
structure was removed by USACE in November 1982 to facilitate fish passage. 

In 1983, Congress authorized interim protection measures (PL 98-63 in July 30, 1983) for USACE to 
maintain at least 100-year flood-risk management levels along the Cowlitz River until an overall solution 
could be put in place. A long-term solution to manage sediment flowing downstream from the debris 
avalanche was the focus of multiple studies conducted and plans prepared by USACE from 1983 to 1985. 
These plans and studies include the following documents:  

• 1983 Comprehensive Plan for Responding to the Long-term Threat Created by the 
Eruption of Mount St. Helens (1983 Comprehensive Plan; USACE 1983) 

• Memorandum to the Secretary of the Army, dated November 3, 1983 

• 1984 Mount St. Helens, Washington Feasibility Report and Environmental Impact 
Statement (1984 Feasibility Report and EIS; USACE 1984a) 

• 1985 Long-Term Plan (USACE 1985a) 

• 1985 Decision Document (USACE 1985b) 

• Mount St. Helens Sediment Control, Cowlitz and Toutle Rivers, Washington, Sediment 
Retention Structure Sediment Ranges, Design Memorandum No. 11 (1986 SRS Design 
Memorandum; USACE 1986) 

The 1985 Long-Term Plan (USACE 1985a) summarized the engineering, environmental, and cost 
analyses completed by USACE to evaluate preferred sediment management measures. The 1985 Long-
Term Plan was developed in conjunction with the 1984 Feasibility Report and EIS (USACE 1984a), 

 
Mount St. Helens Long-Term Sediment Management Plan Page 1-5 
Draft Supplemental Environmental Impact Statement August 2014 

 



  

which was completed to evaluate project alternatives and environmental consequences and meet 
USACE’s requirement under the National Environmental Policy Act (NEPA). The 1985 Decision 
Document (USACE 1985b) served as the record of decision for the 1984 Feasibility Report and EIS.  

During development of the 1985 Long-Term Plan and the 1984 Feasibility Report and EIS, USACE 
considered 13 potential measures, some of which were expansions of the measures used during 
emergency operations (USACE 1984a, 1985a). The 1985 Decision Document resulted in a plan to 
construct a single, large SRS on the NF Toutle River with implementation of as-needed dredging as the 
long-term solution to solve the sedimentation problem through the project-planning period ending in 2035 
(USACE 1985b).  

1.2.2.2 1985 Long-Term Plan and 1985 Decision Document 
The 1985 Decision Document specified LOP for flooding for four downstream communities along the 
lower Cowlitz River. The levees associated with these LOP are the Castle Rock levee (Cowlitz RM 16.10 
to 17.55), Lexington levee (Cowlitz RM 6.95 to 9.60), Kelso levee (Cowlitz RM 2.6 to 6.8), and 
Longview levee (Cowlitz RM 3.1 to 5.5). Table 1.1–1 lists the authorized LOP for each of the four levees.  

The 1984 Feasibility Study and EIS and the 1985 Decision Document identified several elements as 
components of the long-term sediment management plan. Long-term sediment control facilities were 
constructed under Supplemental Appropriations Act of August 15, 1985 (PL 99-88). The sections that 
follow present the details of the original components of the 1985 Long-Term Plan.  

Sediment Retention Structure 
Construction of the SRS began in 1987 and was completed in 1989. The SRS is located at RM 13.2 on the 
NF Toutle River, 2 miles upstream of the confluence with the Green River and 30.5 miles above the 
mouth of the Toutle River. The SRS features include a dam embankment, outlet works, and spillway. The 
dam embankment, at a crest elevation 1,000 feet National Geodetic Vertical Datum (NGVD), rises 
125 feet above the streambed and is 1,800 feet long. The outlet works include approach channel, outlet 
pipes, outlet works concrete monolith, plunge pool, and exit channel. The outlet works monolith abuts the 
right side of the dam embankment. The outlet pipes are 3 feet in diameter and run through the outlet 
works concrete monolith in six rows of five pipes. A 400-foot-wide spillway (crest elevation 940 feet 
NGVD) abuts the right side of the outlet works structure.  
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Figure 1.2–2. NF Toutle River SRS Post-Construction 

The intent of the design of the SRS was to collect sediment and bed materials behind the dam while 
passing water through the structure. The original projected SRS sediment storage capacity was 258 mcy. 
The SRS was designed to function through three phases:  

1. During Phase 1, all sediment, including sand and fine sediment such as clay and silt, would be 
trapped upstream of the SRS. As the sediment began to accumulate, water and fine sediment 
would cascade through a series of outlet works pipes while larger sand-sized sediment remained 
behind the SRS. As sediment built up over time, successive rows of pipes would be closed until 
the last row of pipes was closed.  

2. Phase 2 of the SRS would begin when the last rows of outlet works pipes were buried by 
sediment and subsequently closed. At this point all river flow would pass over the SRS overflow 
spillway and the SRS would effectively be a “run-of-the-river” project. During Phase 2, the 
sediment trapping efficiency of the SRS would decrease as more sediment passed over the SRS 
spillway, resulting in increased sediment deposition in the lower Cowlitz River.  

3. The 1985 Decision Document identified Phase 3 as implementation of as-needed dredging in the 
lower Cowlitz River once the SRS became a “run-of-the-river” project. The 1985 Decision 
Document estimated the need to dredge approximately 27 mcy of sediment from the lower 
20 miles of the Cowlitz River during Phase 3. The 1985 Decision Document assumed sufficient 
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dredged material disposal site capacity along the dredged reaches of the Cowlitz River for this 
material. However, the document determined that a reassessment would need to be performed to 
determine the optimal method of managing flood risk. This SEIS serves as a component of the 
reassessment. 

Phase 1 lasted 10 years (1989 through 1998) during which, the SRS trapped 8.8 mcy of sediment per year 
with a sediment trapping efficiency of approximately 92 percent. Phase 2 began in 1998 and as predicted, 
the sediment trapping efficiency of the SRS decreased to approximately 2.2 mcy per year being trapped 
behind the SRS and 4 mcy being released into the river downstream, a trapping efficiency of 
approximately 31 percent. As a result, since the beginning of Phase 2, more sediment has deposited in the 
lower Cowlitz River. Phase 2 continued through 2007 when emergency dredging measures were 
implemented in response to a downward trend in the LOP for the city of Longview (see Section 1.2.2.3). 

With construction of the SRS, the 1986 SRS Design Memorandum (USACE 1986) established a 
monitoring program to determine sediment deposition upstream and the resulting downstream effects of 
the SRS. Downstream effects included determination if the authorized LOP was being maintained along 
the lower Cowlitz River. The monitoring program also provided the data required for planning and 
designing of additional remedial actions if necessary.  

Spirit Lake Outlet Tunnel 
Spirit Lake is located about 5 miles north of MSH. The debris avalanche from the eruption blocked the 
natural outlet of Spirit Lake and by 1982 water in Spirit Lake was rising behind the debris avalanche dam. 
The eventual overtop of the debris dam was expected to result in a breaching of the debris dam, resulting 
in downstream flooding. In response, USACE constructed and operated a temporary pumping station to 
relieve water pressure on the debris dam until a permanent solution could be implemented. The permanent 
solution was an 8,460-foot-long, 12-foot-wide by 12-foot-high tunnel to carry water through Harry’s 
Ridge into South Coldwater Creek to maintain a safe water elevation in Spirit Lake. Features of the 
permanent outlet included the tunnel, a vertical shaft, a gated intake structure, and an approach channel at 
the intake end. The tunnel was constructed by USACE in May 1985 and the operation and maintenance of 
tunnel was turned over to the U.S. Forest Service (USFS). 

Levee Improvements  
In 1983, the existing levee at Kelso, which runs from Cowlitz RM 1.3 to 7.0, was raised through 
improvements to its over-steepened back slopes. The improvements brought the levee up to USACE 
standards and provided a nominal 143-year LOP. 

Base-plus Dredging 
The 1985 Long-Term Plan included the option for dredging in both the Toutle and Cowlitz rivers through 
the year 2035. Dredging was authorized at a “base-plus” level where “base” refers to dredging completed 
to maintain the base-level LOP condition available in November/December 1983 along the four levees on 
the lower Cowlitz River and “plus” refers to over-dredging beyond that needed to maintain the base-level 
LOP condition to provide space for future sediment delivery and deposition. The levees where the LOP 
condition is evaluated are the Castle Rock levee (left bank from Cowlitz RM 16.1 to 17.55), Lexington 
levee (right bank from Cowlitz RM 6.95 to 9.6), Kelso levee (left bank from Cowlitz RM 2.6 to 6.8), and 
Longview levee (right bank from Cowlitz RM 3.1 to 5.5). The broad authorization for base-plus dredging 

 
Mount St. Helens Long-Term Sediment Management Plan Page 1-8 
Draft Supplemental Environmental Impact Statement August 2014 

 



  

in both the Toutle and Cowlitz rivers was intended to encompass emergency measures. In 2008 and 2009, 
2,662,000 cubic yards (cy) of sediment were removed from the lower 3 miles of the Cowlitz River in 
response to a large sediment load delivered during a November 2006 event No base-plus dredging has 
been performed on the Toutle River.  

Fish Collection Facility 
Upon completion of the SRS in 1989, upstream volitional fish passage was eliminated. To compensate, 
USACE constructed a fish collection facility (FCF) approximately 1.3 mile downstream from the SRS on 
the NF Toutle River. The FCF was designed to function as a trap-and-haul facility for adult coho salmon, 
Chinook salmon, winter steelhead, and cutthroat trout. Fish were collected (i.e., trapped) at the FCF and 
then transported (i.e., hauled) via tank truck and released at one of two outplant sites on NF Toutle River 
tributaries located upstream from the SRS. The State of Washington, via the Washington Department of 
Fish and Wildlife (WDFW) assumed ownership and responsibility for operation and maintenance of the 
FCF and outplant locations in 1993 and continues to operate the FCF. 

McCorkle Creek Pump Station Addition 
McCorkle Creek enters the Cowlitz River at Lexington (Cowlitz RM 9.2) via a pumping facility. The 
eruption and emergency levee modifications impacted the capacity of the McCorkle Creek pumping 
facility in two ways. First, sediment and debris blocked the gravity flow outlet and raised the base level of 
the river. Second, the increased levee height resulted in additional head losses. Additional pumping 
capacity for the pump station was authorized as part of the 1985 Long-Term Plan to mitigate flooding 
along McCorkle Creek. 

1.2.2.3 Interim Sediment Management Activities and Planning 
As previously discussed, the sediment trapping efficiency of the SRS decreased from approximately 92 
percent during Phase 1 to 31 percent during Phase 2. In 1998, the SRS entered Phase 2 and became a run-
of-the-river project when the last rows of outlet works pipes were buried by sediment and subsequently 
closed.  

In 2000, USACE’s authorization to maintain the LOP specified in the 1985 Decision Document through 
the end of the MSH project-planning period in 2035 was reaffirmed by the WRDA of 2000. In response 
to heavy sedimentation on the lower Cowlitz River that resulted from a November 2006 event, USACE 
implemented several interim sediment management actions to address increased sedimentation in the 
lower Cowlitz River which threatened maintenance of the authorized LOP. Meanwhile, USACE re-
evaluated implementation of Phase 3, as-needed dredging, as the optimal method of managing flood risk 
and maintaining the authorized LOP through 2035. Interim sediment management actions included:  

• In 2007 and 2008, USACE dredged the lowest 5.7 miles of the Cowlitz River in 
response to bathymetric survey data indicating that sediment had accumulated 
sufficiently to affect the authorized LOP for Longview.  

• In 2009, USACE constructed a cutoff wall to prevent further seepage damage to levees 
adjacent to the city of Castle Rock after an inspection revealed seepage concerns.  

• In 2012, USACE constructed an interim 7-foot raise of the SRS spillway crest (total 
elevation of 947 feet NGVD) to increase sediment trapping efficiency at the SRS in 
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order to maintain Cowlitz River authorized LOP while the long-term planning efforts 
were conducted (USACE 2012a).  

In 2010, USACE also implemented a pilot project to test the constructability and performance of various 
Grade Building Structures (GBS) within the sediment plain (USACE 2010b). The sediment plain refers to 
the broad area of sediment through which the NF Toutle River flows, upstream of the SRS. The intent of 
the GBS was to encourage sediment accumulation in the sediment plain well upstream of the SRS and 
minimize the sediment that reaches the structure.  

The pilot project tested the sediment trapping efficiency of the GBS (Thorne 2014). The pilot project was 
comprised of three different types of GBS: a river diversion structure; island forming structures 
(engineered log jams); and a cross-valley structure (Figure 1.2–3). The pilot project confirmed that 
construction can be performed in the sediment plain and that the braided channels of the NF Toutle River 
respond to these in-stream structures by forming more stable and defined low-flow channels around the 
structures. Currently, USACE is analyzing how the river and vegetation recruitment processes responded 
to the structures over the 3 years since construction. Information gathered from the structure performance 
evaluations will be used to determine if and how the GBS measures could be implemented as part of the 
updated long-term plan. 
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Figure 1.2–3. GBS Pilot Project Structures Installed in 2010 
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In 2010, USACE initiated a reevaluation of sediment conditions and potential sediment management 
alternatives through the year 2035. The process of sediment management plan reassessment has included 
the development of several plans and studies, including:  

 2010 MSH Long-Term Sediment Management Plan for Flood Risk Reduction Progress 
Report (2010 Progress Report; USACE 2010a) 

 2011 Mount St. Helens Future Expected Deposition Scenario (2011 Future Expected 
Deposition Scenario; USACE 2011a) 

 2012 SRS Raise Final Environmental Assessment (2012 SRS Raise EA; USACE 2012a) 

 2014 Draft LRR (USACE 2014a) 

The analysis in this Draft SEIS builds on information from these baseline and planning documents. The 
SEIS will also be incorporated as an appendix into the Final LRR Decision Document. This SEIS 
addresses changes to the affected environment that have occurred since the original EIS was written and 
evaluates the potential environmental impacts of each of the proposed long-term sediment management 
alternatives. 

1.3 Project Area 
The following sections describe the project area, which extends from 1 mile above the breached N-1 
structure on the NF Toutle River to the mouth of the Cowlitz River where it flows into the Columbia 
River. The project area has been broken into the three assessment areas that are distinct with respect to 
sediment movement, and where proposed activities and potential environmental effects would occur (see 
Figure 1.2–3). The three assessment areas are described below. 

1.3.1  Upper NF Toutle River Assessment Area 
The Upper NF Toutle River assessment area encompasses the NF Toutle River and immediately 
contributing watershed beginning 1.1 mile upstream of the breached N-1 structure (NF Toutle RM 20) 
downstream to the SRS. This area is a wide-braided sediment plain formed by sediment retained behind 
the SRS. The Upper NF Toutle River assessment area also includes all incoming tributaries to the NF 
Toutle River that join the NF Toutle River between the N-1 structure and the SRS. Primary tributaries to 
the NF Toutle River included in the project area are Hoffstadt, Deer, Alder, and Pullen creeks. The NF 
Toutle River valley and its tributaries between 1.1 mile upstream of the N-1 structure and 17.2 miles up 
the debris avalanche toward MSH constitute the primary source of sediment to the Toutle River 
watershed and lower Cowlitz River. 

The area beyond 1.1 mile upstream of the N-1 structure is outside of the extent of influence of the 
evaluated sediment management plan alternatives and thus not included in the project area. This area also 
is outside of the influence of the SRS as it is not affected by water inundation and long-term sediment 
accumulation. Current analysis of sediment movement data indicates that the rate at which sediment 
erodes from the debris avalanche is not influenced by the sediment trapping effects of the SRS 
downstream. The reach of the Upper NF Toutle River upstream of the breached N-1 structure is mostly 
within the MSH National Volcanic Monument managed by USFS. 



  

1.3.2 Lower North Fork Toutle River/Toutle River Assessment Area 
The Lower NF Toutle River and mainstem Toutle River assessment area encompasses the NF Toutle 
River and immediately contributing watersheds downstream from the SRS to the mainstem Toutle River 
confluence with the Cowlitz River. The Lower NF Toutle River/Toutle River assessment area is 
predominantly a transport reach for sediments that pass the SRS, though the upper portion serves as a 
depositional zone, or sink. This assessment area includes the SRS, SRS spillway, and FCF. The FCF is 
located on the NF Toutle River 1.3 mile downstream from the SRS and 0.7 mile upstream from the mouth 
of the Green River, a primary tributary to the NF Toutle River. 

1.3.3 Lower Cowlitz River Assessment Area 
The lower Cowlitz River assessment area encompasses the lower 20 river miles of the Cowlitz River to its 
confluence with the Columbia River and immediately contributing watersheds that may be affected by 
dredging, dredge material disposal, and levees. This reach receives the majority of water from the upper 
Cowlitz basin and sediment and water from the Toutle River. Authorized LOP for these communities are 
affected by sediment deposition in this reach. The project area also includes 1.26 river mile of the 
Columbia River extending from the downstream end of the Cowlitz River to the Columbia River Federal 
Navigation Channel. 

This assessment area includes the four communities protected by federally-inspected levees forming the 
basis of the MSH Project authority (i.e., Castle Rock, Lexington, Kelso, and Longview; see Figure 1.3–1). 
This assessment area includes the lower Cowlitz River floodplain and levees located along Castle Rock 
(Cowlitz RM 16.1 to 17.55 on left bank), Lexington (Cowlitz RM 6.95 to 9.6 on right bank), Kelso 
(Cowlitz RM 2.6 to 6.8 on the left bank), and Longview (Cowlitz RM 3.1 to 5.5 on the right bank). 
Dredged material has been historically placed at multiple upland locations along this portion of the 
assessment area. 

The downstream extent of the assessment area is the confluence of the Cowlitz River with the Columbia 
River. The Cowlitz River enters the Columbia River at Columbia RM 68.7. The reach of the Columbia 
River from RM 72 to 60 is also affected by sediment entering from the Cowlitz River system, which 
settles in this stretch of the Columbia River, including within the federally-authorized navigation channel. 
However, the Columbia River is not included in the assessment area as activities related to the federal 
navigation channel in the Columbia River are ongoing as part of the operations and maintenance phase of 
the USACE Columbia River Channel Improvement Project, which is independent of this NEPA 
document. In addition, sediment from the Cowlitz River system that is transported into the Columbia 
River does not affect LOP in the lower Cowlitz River communities.  

The Coweeman River flows into the Cowlitz River about 1 mile upstream of the mouth of the Cowlitz 
River. The confluence of the Coweeman River with the Cowlitz River is included in the assessment area, 
but the Coweeman River would not be directly affected by proposed activities and thus is not included in 
the assessment area. 
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Figure 1.3–1. Lower Cowlitz River Leveed and Historical Dredging Areas 
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1.4 Authority and Responsibility 
The evaluation of alternative long-term sediment management plans in this SEIS is authorized by 
Congress under the Supplemental Appropriations Act of August 15, 1985 (PL 99-88). PL 99-88 
authorized USACE to construct and operate an SRS near the confluence of the NF Toutle and Green 
rivers, conduct dredging in both the Cowlitz and Toutle rivers, and implement a long-term sediment 
management plan through the year 2035. The State of Washington, as the non-federal sponsor of the 
MSH sediment management project, was delegated responsibility to provide real estate needs associated 
with project activities and to maintain dredged material disposal sites and mitigation in the form of 
assuming ownership, operation, and maintenance of the USACE-constructed FCF. These cost-sharing 
requirements are outlined in the 1986 Local Cooperation Agreement between the Department of the 
Army, the State of Washington, and the Cowlitz County diking districts. WDFW continues to operate and 
maintain the FCF on behalf of the State of Washington. 

Language in Section 339 of the WRDA of 2000 (PL 106-541) re-authorized USACE to maintain flood-
risk management for the Longview, Kelso, Lexington, and Castle Rock levees at no less than the levels 
specified in the 1985 Decision Document. The WRDA 2000 clarified that USACE is to maintain the LOP 
specified in Table 1.1–1 through the end of the MSH project planning period, which is 2035.  

The NEPA of 1970 established procedures for Federal Agencies to document their environmental impact 
analysis for proposed activities. In accordance with the Council on Environmental Quality (CEQ) 
regulations for implementing NEPA (40 Code of Federal Regulations [CFR] 1500 to 1508), USACE 
follows Engineering Regulation (ER) 200-2-2, “Procedures for Implementing NEPA” (USACE 1988). 
Based on ER 200-2-2, USACE reviewed the existing NEPA document for the project, the 1984 
Feasibility Report and EIS (USACE 1984a) and the 2012 SRS Raise EA (USACE 2012a), to determine if 
there are new circumstances or potential significant impacts from proposed future activities that were not 
adequately analyzed.  

Based on that review and in accordance with 40 CFR 1502.9(c), this Draft SEIS has been prepared to 
update the original EIS published in December 1984. Factors contributing to the need to supplement the 
1984 Feasibility Report and EIS include changes to the affected environment over the past 30 years 
including substantial changes in the methods and constraints of dredging the lower Cowlitz River, the 
listing of fish species within the project area under the ESA, and the need to analyze potential impacts 
from proposed long-term management alternatives that were not previously discussed. This document 
serves as the new baseline for purposes of NEPA compliance. 

1.5 Limitations and Assumptions 
For the analysis presented in this Draft SEIS, the baseline conditions are considered to be the current 
conditions. The current conditions include those that have occurred since the implementation of the 2010 
GBS pilot project and 2012 construction of the 7-foot raise of the SRS spillway (See Section 1.2.2).  

This SEIS assumes, like the 1984 Feasibility Report and EIS (USACE 1984a), that pre-eruption 
conditions are unlikely to be restored by 2035. However, this SEIS only includes evaluation of future 
conditions through the authorized planning horizon of 2035. Additionally, the project assessment areas 
evaluated in this SEIS extend up to but do not include the Columbia River Federal Navigation Channel as 
USACE assumes that maintenance of the Columbia River Navigation channel will continue for the life of 
the planning horizon (through 2035) independent of this NEPA document. This SEIS, like the 1984 
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Feasibility Report and EIS (USACE 1984a), is based on the assumption that another eruption of the 
magnitude experienced on May 18, 1980 will not occur within the planning horizon. However, the 
potential for future volcanic activity is acknowledged given the known history of MSH eruptions 
(Crandell and Mullineaux 1978, Lipman and Mullineaux 1981, Yamaguchi and Hoblitt 1995). Studies of 
the debris avalanche have provided estimated volumes of erodible material that potentially could be 
dislodged during a seismic event or mudflow. The impacts of unexpected erosion of a large volume of 
material from the debris avalanche have not been included in the evaluation of each alternative.  

1.6 Scoping and Public Involvement 

1.6.1 Scoping 
Scoping is the initial stage of the EIS process used to identify issues, alternatives, and impacts to be 
addressed in the NEPA analysis. Public comments were accepted from the date of publication of the 
Notice of Intent on December 21, 2012 until April 6, 2013. Two public meetings were held in Kelso and 
Toutle, Washington on March 6 and 13, 2013, respectively. Forty-four people attended the public scoping 
meetings. USACE staff provided a brief presentation to give participants an understanding of the 
proposed alternatives and how the SEIS process will be used by USACE to select an alternative, with 
specific attention to how and when the public may provide input. Participants were engaged in a 
question/answer session with USACE staff and were asked to submit written comments either at the 
meeting or at a later date through the mail or email.  

Comments received indicated that the public was generally concerned with fish and fish habitat, visual 
impacts, cultural resources, endangered species, wildlife and habitat (including elk and the MSH Wildlife 
Area managed by WDFW), flood-risk management, hydrology and water quality, placement of dredged 
sediments, effects analysis, alternatives, presentation of analysis results, and finances. In general, all 
alternatives received a similar level of public support. USACE reviewed and considered all these 
comments as part of determining the scope of the analysis presented in this SEIS. An increased focus was 
placed on inventory and analysis to resources identified during the scoping process. A scoping summary 
is provided in Appendix A. 

1.6.2 Cooperating Agency 
The CEQ regulations implementing NEPA directs lead agencies to conduct NEPA analyses and prepare 
documentation in cooperation with agencies with jurisdiction by law or special expertise (40 CFR 1501.6 
and 40 CFR 1508.5). WDFW had served as a cooperating agency for this SEIS during scoping and initial 
development of the Draft SEIS because they are a non-federal sponsor of the project and actively manage 
wildlife resources and operate the FCF. USACE coordinated extensively with WDFW during scoping and 
preparation of the Draft SEIS, particularly regarding technical issues of fish and wildlife management.  

WDFW provided USACE with a draft statement of WDFW’s vision and values with respect to its 
participation as a cooperating agency. The vision statement is generally consistent with the project’s 
purpose and need: The management of sediment from the NF Toutle River in a manner that minimizes 
flood risks and supports a healthy, functional ecosystem with minimal human intervention. Values 
supporting the vision statement include:  

• Desire for a healthy functioning Toutle River system that is sustainable  
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• Maintaining community safety and minimizing long-term impacts to the environment 
are not mutually exclusive goals, but can and should work in tandem 

• Common ground that supports healthy, sustainable fish and wildlife populations, while 
reducing flood risks associated with sediment resulting from the eruption of MSH is 
achievable  

• Creativity and innovative solutions are valued 

• Differences should be respected and mutually agreeable remedies should be sought 
whenever possible 

Prior to completion of the Draft SEIS, WDFW withdrew their cooperating agency status in a letter to 
USACE on August 14, 2014. 

1.6.3 Technical Agency/Government Team 
A Technical Agency/Government Team (TAGT) was formed as a panel of representatives from regional 
agencies and governmental and tribal entities. USACE has coordinated with the TAGT as part of the 
development of the MSH sediment management plan. The key purpose of the TAGT is to provide a 
forum for information exchange in order to assist USACE and study sponsors in developing and 
implementing actions in the Toutle River basin that will address sediment management concerns and 
potentially contribute to the restoration of the ecosystem. The TAGT first met in October 2012 and has 
met multiple times, including a meeting at the FCF and site visit. These meetings have provided a forum 
to keep sediment management plan stakeholders updated on available data regarding sediment movement, 
current LOP at the levees, and to present the results of fish and wetland monitoring efforts. USACE 
proposes to continue facilitating the TAGT through the adoption and implementation of the sediment 
management plan. 

1.6.4 Commenting on the Draft SEIS 
USACE welcomes comments on this Draft SEIS. To learn more about the MSH sediment management 
project or provide comments on the Draft SEIS, the public is invited to attend the public meeting that 
USACE will hold at the Toutle High School on September 9, 2014 and the Cowlitz County Expo Center 
on September 10, 2014. Also, the public may provide written comments via the project Web site 
(http://www.nwp.usace.army.mil/Missions/Currentprojects/MountStHelensEIS.aspx), or mail comments 
to the address below.  

U.S. Army Corps of Engineers, CENWP-PM 

ATTN: Tim Kuhn 

P.O. Box 2946 

Portland, OR 97208-2946 
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2 Alternatives 
2.1 Introduction 
This section of the Draft SEIS presents the updated sediment management plan alternatives considered by 
USACE, including the alternatives considered but eliminated from further consideration. USACE is 
proposing three alternatives to maintain flood-risk management levels: 

• Dredging Only Alternative: lower Cowlitz River dredging only, without additional 
raises of the MSH SRS or additional GBS 

• SRS Raise Alternative: one-time raise of the entire MSH SRS spillway by 43 feet to a 
total elevation of 990 feet NGVD29 and the SRS dam by 30 feet to a total elevation of 
1,030 feet NGVD29 without additional GBS or dredging 

• Phased Construction Alternative: two incremental raises of the MSH SRS spillway 
totaling 23 feet to a maximum elevation of 970 feet NGVD29, additional GBS 
construction, and lower Cowlitz River dredging as-needed 

In addition to these alternatives, USACE is evaluating the No Action Alternative, in which USACE 
would take no further direct actions to manage sediment and maintain established LOP. 

2.2 Alternatives Development Process 
USACE developed the SEIS alternatives through a multi-step process to identify, screen, and refine a 
broad range of potential measures capable of addressing identified sediment issues. Measures are actions 
that could address (partially or completely) the sediment accumulation in the lower Cowlitz River that 
affects LOP; ultimately alternatives could be formulated from one or more measures. The goal of the 
screening and refinement process was to identify the range of reasonable alternatives advanced for 
comparative analysis in the Draft SEIS. In some cases, screened measures were combined and moved 
forward for further analysis as part of a single alternative. The alternatives development process is 
described in detail in the 2010 Progress Report (USACE 2010a) and summarized in the following 
sections.  

2.2.1 Initial Measure Development and Screening 
The first step of alternative development involved a review of existing information and a measures 
brainstorming workshop. After a day of field trips, participants from USACE, the Biedenharn Group (a 
hydraulic and river engineering contractor working for USACE), and Cowlitz County brainstormed 
measures that could reduce flood risk on the Cowlitz River and therefore meet the project purpose and 
need (See Section 1.1) and be implemented to manage sediment and reduce flood risk on the lower 
Cowlitz River. These included consideration of non-structural measures to manage sediment. From this 
workshop, the following 16 potential measures were selected for evaluation.  

• Debris avalanche stabilization 

• Construction of a sediment dam at Elk Rock near the toe of the debris avalanche 
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• Construction of GBS on the sediment plain 

• Creation of a sediment plain sump above the SRS 

• Raised SRS dam and spillway 

• Raised SRS spillway 

• Stabilization of Toutle River, SF Toutle River and NF Toutle River banks 

• LT-1 sump bank stabilization 

• Expansion of the floodplain on the Toutle River 

• Modified operation of the Mossyrock Dam 

• Cowlitz River levee improvements 

• Cowlitz River dredging 

• Expansion of the floodplain on the Cowlitz River 

• Creation of a Horseshoe Bend sump or cutoff 

• Reconnection of old channel near mouth of Cowlitz River 

• Construction of dikes at mouth of Cowlitz River 

Following measure identification, a first level screening was performed to evaluate the degree to which 
each of the 16 measures would meet the following criteria:  

• Reduction in flood risk on the Cowlitz River per authorized project 

• Cost-effectiveness 

• Minimization of impacts to the environment 

• Reliability of design 

• Adaptability to changing conditions 

• Protection of cultural resources 

• Acceptability to the public 

Following the initial screening, USACE developed conceptual designs and cost estimates for the 
remaining measures and conducted limited hydrologic, hydraulic, and sediment transport modeling. 
USACE then evaluated the remaining measures using the same factors as in the first level screening. 
Measures considered but dismissed are discussed in Section 2.2.2, below. 

2.2.2 Measures Considered but Dismissed 
During the initial and secondary screening, USACE determined that 10 of the 16 measures did not meet 
one or more of the screening criteria and removed those measures from further analysis. The reasons for 
dismissal are presented in Table 2.2–1, below. 
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Table 2.2–1. Potential Measures Considered but Dismissed  
Measure Factor(s) Considered In Dismissal 

Debris avalanche stabilization 
• Would not meet the project purpose and need as available 

measures would not address the channel erosion upstream of 
the N-1 structure 

Construction of a sediment 
dam at Elk Rock near the toe 
of the debris avalanche 

• Not cost effective -- raising the SRS could accomplish the same 
amount of sediment storage for less cost 

Creation of Sediment plain 
sump (excavation and 
removal of sediment upstream 
of SRS) 

• Not cost effective -- high cost (>$160 million over 8 years) and 
limited sediment storage capacity relative to other available 
measures 

Raised SRS spillway • Would not meet the project purpose and need through the 
project planning period (2035) 

Stabilization of Toutle River, SF 
Toutle River and NF Toutle River 
banks (LT-1 bank stabilization) 

• Would not meet the project purpose and need as banks 
downstream of the SRS are a relatively small sediment source 
relative to debris avalanche (10 percent vs. 80 percent) 

• Not cost effective due to the cost of bank stabilization ($38 to 
$76 million) relative to small potential for sediment reduction 

Expansion of the floodplain on 
the Toutle River 

• Would not meet the project purpose and need as limited 
areas available for floodplain expansion would be small and 
have limited capacity to store flood water and sediment 

Cowlitz River levee 
improvements 

• Is not reliable or acceptable to the public as levee 
improvement has the potential to increase flooding in non-
leveed areas if river conveyance is not maintained 

• Not cost effective as raising levees would require modification 
to several bridge crossings 

Expansion of the floodplain on 
the Cowlitz River 

• Would not meet the project purpose and need as it would 
have limited ability to reduce flood stages in the LOP range 
from Longview and Kelso levees 

• Not cost effective based on very high cost ($2 billion) relative 
to other measures investigated 

Creation of a Horseshoe Bend 
sump or cutoff 

• Would not meet the project purpose and need as the effects 
of cutting off Horseshoe Bend on sediment transport and flood 
risk determined to be minor  

• Is not cost effective as creation of a sump or cutting off the 
bend would require acquisition of developed land on the 
existing point bar. Furthermore, limited space along the point 
bar would require removal and off-site disposal of dredge 
material after only a few years of operation 

• Is not reliable as short in-water work period would limit sump 
use and efficiency 

Reconnection of old channel 
near mouth of Cowlitz River 

• Is not cost effective due to the presence of significant industrial 
and commercial sites and infrastructure within the proposed 
re-alignment 

• Would not minimize impacts to the environment due to the 
potential for exposing contaminants in area during excavation 

Source: USACE 2010a 
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2.2.3 Alternatives Development and Evaluation 
Six measures remained in consideration following the initial and secondary screenings. The six measures 
were then identified as either primary measures, in other words, measures that have the potential to be 
employed as stand-alone measures to meet the project purpose and need, or secondary measures, for 
example, measures that may be used to enhance the performance of the primary measures.  

Primary measures identified included:  

• Raised SRS dam and spillway 

• Cowlitz River dredging 

Secondary measures identified include:  

• Construction of GBS on the sediment plain 

• LT-1 sump bank stabilization 

• Modified operation of Mossyrock Dam to generate sediment flushing flows 

• Construction of dikes at mouth of Cowlitz River 

Both primary and secondary measures were then further analyzed, both alone, and, for the secondary 
measures, combined with a primary measure to allow measure comparisons for preliminary alternatives. 
The main criteria used to further evaluate the preliminary alternatives include:  

• Flood Risk: The measure demonstrates a reasonable assurance of maintaining the 
congressionally authorized LOP and not increasing flood risk elsewhere (i.e., the 
measure(s) would meet the project Purpose and Need).  

• Cost: The cost of the measure is evaluated using a least-cost analysis.  

• Environmental Impact: Each measure’s impact on the environment is considered in the 
decision-making process.  

The 2011 Future Expected Deposition Scenario report (USACE 2011a) and Toutle/Cowlitz River 
Sediment Budget (The Biedenharn Group 2010) were used to assist in the design development and 
performance evaluation of the preliminary alternatives through hydraulic and sediment modeling. In 
addition, cost estimates were prepared for each preliminary alternative. 

During the formulation of alternatives from the remaining six primary and secondary measures, three of 
the secondary measures were eliminated from further consideration. Factors considered in eliminating the 
three secondary measures are presented in Table 2.2–2 below and described in detail in the 2010 Progress 
Report (USACE 2010a). 
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Table 2.2–2. Secondary Measures Dismissed during Alternatives 
Development  

Measure Factor(s) Considered In Dismissal 

LT-1 sump bank stabilization 

Flood Risk: 
• Would have a very small benefit in terms of flood risk reduction 

as the quantity of sediment eroding from the LT-1 bank is very 
small compared to the overall sediment budget of the Cowlitz 
River 

Modified operation of 
Mossyrock Dam to generate 
sediment flushing flows 

Flood Risk: 
• Benefits of the flushing flow would be highly variable.  
• Gains from a sediment flush would be severely tempered by 

immediate deposition of sediment from the Toutle River during 
moderate flood events, requiring regular flushing operations in 
order for the flushing measure to be viable.  

• Regular flushing operations are not realistic in the context of 
the other constraints. These include ensuring that upstream 
reservoirs needs are met. 

Construction of dikes at mouth 
of Cowlitz River 

Flood Risk:  
• Results of the dike efficiency and effectiveness modeling effort 

do not provide certainty of the measure’s effectiveness or a 
strong endorsement for continuing consideration of the dike 
measure. 

Source: USACE 2010a 
 

Based on this evaluation, the remaining three measures (two primary and one secondary) were grouped to 
form three action alternatives carried forward for further evaluation in this Draft SEIS–Dredging Only 
Alternative, SRS Raise Alternative, and the Phased Construction (spillway raise at the SRS with 
implementation of GBS as a secondary measure and as needed dredging) Alternative. These alternatives, 
as well as the No Action Alternative, are described below. 

2.3 No Action Alternative 
Under the No Action Alterative, USACE would take no further action to manage sediment in the 
Toutle/Cowlitz River system. No changes to the SRS would be made and no dredging in the lower 
Cowlitz River would be undertaken to manage LOP for the lower Cowlitz River communities. In April of 
2011, USACE published the 2011 Future Expected Deposition Scenario (USACE 2011a) which 
introduces the hydraulic and sediment transport tools used to evaluate alternatives for the development of 
the 2014 Draft LRR (USACE 2014a). The 2011 Future Expected Deposition Scenario includes 
consideration of the No Action Alternative in which no further sediment management measures are 
applied.  

In the No Action scenario, the total deposition in the lower Cowlitz River between the Toutle River and 
the Columbia River is estimated to be about 30 mcy (or 37.7 million tons [MTons]), through the year 
2035 (USACE 2014a). Under the No Action scenario, and in the absence of any non-USACE actions to 
manage flood risk, LOP for Castle Rock, Lexington, Kelso, and Longview would decline, with Castle 
Rock and Lexington dropping below the authorized LOP by 2018 and Kelso and Longview LOP 
dropping to at or below the authorized LOP by 2035.  
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2.4 Dredging Only Alternative 
The Dredging Only Alternative would rely solely on dredging to address sediment accumulation in the 
lower Cowlitz River and manage LOP to maintain authorized levels. Components of this alternative 
would be: dredging, dredged material placement and storage, and monitoring.  

2.4.1 Dredging 
USACE evaluated the dredge prism (that is, the three-dimensional area of the river bottom that is 
dredged) established in the 1980s and found it to be inadequate for maintaining the authorized LOP for 
future expected sedimentation. Therefore USACE designed a new dredge prism that would address future 
expected sedimentation. USACE estimates that 27 mcy would need to be dredged in the lower 20 miles of 
the Cowlitz River through 2035. Figure 1.3–1, above, illustrates the areas of the lower Cowlitz and 
Columbia rivers where USACE would propose to dredge under the Dredging Only Alternative. 

The current preferred in-water work window for the Cowlitz River is July 16 through August 15 (WDFW 
2010). Due to the large estimated amounts of sediment that would need to be dredged on a regular basis 
under this alternative, USACE determined that conducting all dredging within the one-month in-water 
work window would not be feasible. The Dredging Only Alternative therefore assumes USACE would 
work with WDFW to obtain an extended in-water work window of 3 months with mitigation for working 
outside of the preferred in-water work window. The alternative assumes that dredging activities would be 
conducted by two to three hydraulic dredges operating at various reaches of the lower Cowlitz River 
every 1 to 2 years. Dredging activity could occur annually within the lower Cowlitz River; however, a 
given reach may only be dredged once every 3 years. 

USACE’s analysis indicates that dredging would be required more frequently in the upstream reaches 
than in the downstream reaches (USACE 2013). This is partially due to the communities of Kelso and 
Longview, located in the downstream reach, currently having higher LOP. Because cumulative deposition 
downstream of protected communities affects flood stages, the communities higher in the reach are more 
affected by deposition than those that are lower in the reach. Based on this analysis, the most successful 
timing of dredging events would be determined during iterative investigations. Based on USACE’s 
analysis and assumptions of the observed recent trends in sediment transport and deposition, dredging the 
upper reach of the lower Cowlitz River (Cowlitz RM 7.4 to 19.6) would be needed about every 3 years, 
dredging of the middle reach (Cowlitz RM 5.2 to 7.4) would be needed about every 6 years, and dredging 
of the lower reach (Cowlitz RM 1.6 to 5.2) and the confluence with the Columbia River would need to be 
dredged once. 

2.4.2 Dredged Material Placement and Storage  
USACE screened multiple candidate sites for dredged material placement and storage and identified 10 
dredged material storage sites for further consideration based on their proximity to access from the 
Cowlitz River, existing land use, size, potential capacity, and ability to accept hydraulically-dredged 
material.  

All potential dredge material storage sites are located on the Cowlitz River between Castle Rock and the 
Cowlitz River confluence with the Columbia River. The sites identified have been previously used for 
dredged material storage and would maintain a minimum 200-foot setback from the ordinary high water 
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threshold of the river. In general, dredge material would be placed on storage sites as shown in the typical 
section detail in Figure 2.4–1. 

 

Figure 2.4–1. Cowlitz Dredge Fill Area Typical Section 

In accordance with the 1986 cost-sharing agreement between the Department of the Army and the State of 
Washington, it is the responsibility of the sponsor to acquire the property to dispose of dredge material 
removed from both the Cowlitz River and Toutle River systems associated with maintaining the required 
levels of flood-risk management. Cowlitz County has been authorized by the State of Washington to be 
the representative sponsor. 

Several challenges arise when attempting to quantify land acquisition costs due to the variety of possible 
leases, agreements, and purchases that Cowlitz County could use with landowners, as well as landowner 
willingness to sell. In contrast to land acquisition via purchase, it may be possible for Cowlitz County to 
formulate lease agreements and obtain rights of entry for the purpose of placing dredged materials.  

Containment of the storage sites would occur by constructing dikes around the perimeter of the sites. 
Construction of dikes would be accomplished using material existing on the sites and the newly dredged 
material. Return water would be routed to a settling pond and would then be discharged through a weir 
back into an adjacent drainage channel. Construction of internal dikes may be used to route the return 
water through the disposal site. Prior to selection and development of any dredged material placement 
site, USACE would conduct a site-specific environmental evaluation, including NEPA review and 
documentation and compliance with applicable environmental laws and regulations. 

2.4.3 Monitoring and Adaptability 
USACE would conduct an annual hydro survey of the lower Cowlitz River to determine extent of 
sediment accumulation and the amount requiring removal. The need for and extent of dredging would be 
directly related to the extent of sediment in the dredge prism, and the frequency and amount of dredging 
would be adjusted to address the rate of sediment accumulation. In this way the alternative would be 
adaptable to future sedimentation trends, but would also rely solely on dredging to maintain LOP. 

While dredging would be limited to the lower Cowlitz River, monitoring of tributaries of the NF Toutle 
River upstream of the SRS that support ESA-listed salmonids associated with the WDFW trap and haul 
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program would help inform any changes to the morphology of the channels within the confluence with 
the sediment plain and assess any trend towards or at a state of being unsuitable for fish passage. 
Monitoring results would drive the most appropriate response to maintain the viability of the salmonid 
populations within the project area. Responses may include construction of channel protection structures 
to maintain the fish passage capability of affected channels and/or construction of new fish outplant 
site(s) to maintain the ability for WDFW to continue to operate the FCF in a manner that is sustainable for 
the affected salmonid populations. Should the location of the new outplant site require a significant 
increase in transport time that could jeopardize the survival of transported fish, improvements to or 
replacement of the transport truck would be made to sustain fish during transport. 

Impacts to wetlands and wildlife habitat may be mitigated upfront based on anticipated acreage and type 
of impacts, or on an as-needed basis, based on observed acreage and type of impacts from environmental 
monitoring. Upfront mitigation may include on-site, in-kind creation and/or enhancement and/or 
purchasing of credits from a wetland and habitat conservation bank whose service area includes the 
project area as outlined in WDFW wetland and wildlife habitat mitigation plans. As-needed mitigation 
may be achieved from implementing the same mitigation plans and/or purchasing of credits from a 
wetland and habitat conservation bank; however, the total acreage of enhancement/creation completed 
and/or number of bank credits purchased would be based on observed impacts over time (i.e., repeat 
monitoring and mitigating for new/additional impacts no more than once every 5 years through 2035) and 
upon an observed trend towards no or insufficient natural recovery of those impacted wetlands and 
wildlife habitat areas. 

As noted above, while some existing dredged material placement and storage sites are available for use, 
USACE assumes that some private property along the river would need to be acquired to accommodate 
all of the dredged material placement and storage needs. The sites would be obtained depending on the 
selected alternative and following a Record of Decision based on the SEIS. For planning, acquisition 
costs were estimated as two times the assessed market value. 

2.5 SRS Raise Alternative 
The SRS Raise Alternative involves raising the SRS as the primary sediment management measure. The 
alternative would raise the SRS spillway by 43 feet to elevation 990 feet NGVD29 and would raise the 
top of the SRS dam by 30 feet to elevation 1,030 feet NGVD29. The alternative would also involve the 
construction of new outlet works consisting of four rows with eight 4-foot-diameter pipes in each row (32 
pipes total), allowing the modified SRS to function as it did during Phase 1 of the 1985 Long-Term Plan 
(see Section 1.2.2) with an overall sediment trapping efficiency of 80 percent. Construction of this 
alternative would take about 2 years. The following sections describe the development, monitoring, and 
adaptability of this alternative. 

2.5.1 Description/Development 
The 2010 Progress Report (USACE 2010a) included conceptual designs for raising the SRS dam. After 
the Progress Report was published, USACE determined that the range for raising the SRS dam to manage 
sediment through 2035 would be from 30 to 70 feet. USACE developed feasibility-level designs and cost 
estimates for five SRS raises (30-foot, 40-foot, 50-foot, 50-foot adaptable to 70-foot, and 70-foot), and 
performed hydraulic and sediment modeling to evaluate the SRS dam raise concepts. This work resulted 
in proposing a spillway height raise of 43 feet and a proposed dam height raise of 30 feet for this 
alternative (USACE 2013).  
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The existing SRS spillway width is 400 feet. Under the SRS Raise Alternative, the spillway would be 
widened to 500 feet. Widening the spillway to 500 feet would allow the SRS to meet design criteria4 
using a smaller dam raise elevation, resulting in savings in construction time and costs. The existing 
upstream and downstream slopes of the SRS would be maintained. The SRS raise would require some 
demolition of the existing roller-compacted, concrete-faced rockfill dam to tie the existing impervious 
core and drainage system to the new system. Figure 2.5–1 and Figure 2.5–2 show the plan and cross 
sections schematics for the SRS Raise.  

 

Figure 2.5–1. 43-foot SRS Raise Concept Plan 

 

4 The design criteria for the SRS raise are based on the probable maximum flood. The probable maximum 
flood is the theoretically largest flood that could conceivably occur in a given area, in order to avoid 
potential structure failure.  
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Figure 2.5–2. SRS Raise Cross Section5 

Construction of the SRS raise would include the construction of a new set of outlet works consisting of 
four rows of eight 4-foot-diameter pipes for a total of thirty-two pipes. The pipes would be spaced 10 feet 
apart. The outlet works would discharge into an energy dissipating “pool” and flow over weirs spaced at 
10-foot elevations and V-notched to augment passage of fish during periods of low flow (see 
Figure 2.5-3). At lower flow rates, all flow would stay within the channel and crisscross back and forth 
between V-notches down the downstream face of the outlet works. At higher discharge rates, the flow 
would spill over weirs that separate the different tiers. The pipe inverts, channel invert, and weir crests are 
all sloped at 2 percent to support the movement of sediment from the outlet works. 

5 Figure 2.5–2 depicts an initially evaluated 40-foot raised SRS design. However, refined sediment modeling and 
engineering indicates that a 43-foot raise would be implemented. The configuration of the 43-foot raised SRS 
would be very similar to the 40-foot raise shown in the figure. Should the SRS Raise Alternative be implemented, 
refined details of the SRS design would be determined during the design phase of the project. 
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Figure 2.5-3. Outlet Works and Weirs in Section 

Following construction, the SRS would function as it did during Phase 1 of the 1985 Long-Term Plan 
(USACE 1985a; see Section 1.2.2), ponding water during high flow periods upstream of the SRS as the 
downstream movement of water is slowed by the SRS dam, spillway, and outlet works structures. The 
depth and upstream extent of the ponded water behind the SRS at the outlet works would vary over time 
and seasonally, due to winter storm runoff or snowmelt. Immediately following construction, the SRS 
would create a seasonal 20-foot-deep pool (as measured at the outlet works) extending approximately 
2.6 miles upstream from the SRS. Ponding depth is a driving force of trapping efficiency with more 
sediment being trapped when conditions create deeper ponding depths. As sediment accumulates, water 
and fine sediment would pass through the outlet works while larger sand-sized sediment would remain 
trapped behind the SRS. As sediment settles, the ponded depth at the outlet works would decrease to 
between 10 and 15 feet and the ponded area would slowly decrease. This is predicted to occur in the first 
year following construction (see Figure 2.5–4; USACE 2014a).  

Sediment settling and build up would eventually bury the first (i.e., lowest) row of outlet work pipes, 
triggering their closure. Closure of the first set of outlet works is predicted to occur 2 years following 
construction and would increase the headwater depth back to a seasonal maximum of 20 feet increasing 
the ponded area size such that it would again extend approximately 2.6 miles upstream from the SRS. 
Sediment accumulation would decrease the headwater depth to approximately 10 feet with seasonal 
spikes of up to 30 feet over the next 5 years. Closure of the successive rows of pipes in the outlet works 
would trigger similar fluctuations in headwater depth at the outlet works with corresponding changes in 
pond size. Closure of the second, third, and forth rows of pipes are predicted to occur less than 7 years, 
less than 12 years, and less than 16 years, respectively, following construction. The maximum headwater 
depth at the outlet pipes over the first 10-year period is anticipated to be 30 feet.  

The SRS would return to being a “run-of-the-river” project less than 17 years following construction. At 
that time, ponding conditions would be similar to those currently observed with seasonal ponds 
approximately 5 feet in depth. After the modified SRS becomes a run-of-the-river again, the sediment 
load of the Toutle and Cowlitz rivers downstream on the SRS is likely to increase and the trend in LOP 
would once again begin to decline. While the 43-foot SRS raise is designed to maintain the authorized 
LOP through the project design year of 2035, future action may be necessary to maintain LOP past 2035. 
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Any future action would require a new authorization and a new study and is not considered as part of this 
alternative or Draft SEIS.  

 

Figure 2.5–4. Outlet Pool Depth Upstream of the SRS  

While the raised SRS would trap most of the sediment originating from the debris avalanche, some 
sediment would pass and deposit in the lower Cowlitz and Columbia rivers.  

2.5.2 Monitoring and Adaptability 
For this alternative, the spillway would be raised 43 feet and the top of dam would be raised 30 feet. The 
elevations of these raises are based on engineering analysis that would provide for maintaining LOP for 
the protected lower Cowlitz River communities. USACE estimates that the raised SRS would be run-of-
the-river again in about 2035.  

The sediment loading condition from the debris avalanche, however, is a major source of uncertainty. 
While recent studies suggest that sediment delivery might abate over time, sediment delivery is highly 
variable based on precipitation patterns. Climate change modeling suggests precipitation increasingly will 
come from rain instead of snow and result in flashier flows and elevated sediment delivery. Essentially, 
more rain-driven sediment transport could offset sediment reductions related to vegetation recovery in the 
avalanche area. Because the SRS raise would be based on the best current data and analysis (and 
associated set of assumptions), it should function as designed. However, the 43-foot SRS raise would 
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provide a fixed solution, and there would be little ability to adapt to changes in sediment loading 
conditions. 

2.6 Phased Construction Alternative (Preferred 
Alternative) 

The Phased Construction Alternative involves up to two incremental raises of the SRS spillway elevation 
(totaling up to 23 feet to a total elevation of 970 feet NGVD29) without raising the top of dam elevation, 
constructing GBS in the sediment plain upstream of the SRS, and as-needed dredging in the lower 
Cowlitz River. Each phase of this alternative would be implemented only if and when needed. To 
determine whether a next phase would need to be constructed, USACE would monitor hydrologic and 
sediment conditions in both the sediment plain and the lower Cowlitz River and decide whether 
conditions trigger the need for action. The three phases of the Phased Construction Alternative are 
sequential and listed below in order of implementation: 

• Phase 1:  First SRS spillway crest raise 

• Phase 2:  Second/final SRS spillway crest raise 

• Phase 3:  Grade building structures 

USACE has determined that raising the spillway without raising the top of SRS dam is possible due to the 
new evaluations of the operating basis mudflow (USGS 2011a) and probable maximum flood (USACE 
2013). Based on those evaluations, the spillway elevation may be raised an additional 23 feet without 
raising the top of SRS dam or changing the spillway grade. GBS would be implemented as needed to 
achieve overall objectives of managing sediment to maintain LOP for lower Cowlitz River communities.  

2.6.1 Description/Development 
The following section describes the triggers leading to the decision to implement and the design and 
construction of the incremental SRS spillway crest raises and the GBS.  

2.6.1.4 Triggers for Action 
The decision to implement Phase 1, Phase 2, and/or Phase 3, would be made by USACE and be based on 
the results of the LOP monitoring. This monitoring involves analysis of both water and sediment 
movement ranging from the MSH debris avalanche through the sediment plain and downstream to the 
lower Cowlitz River. Every year USACE uses LiDAR and river gage data to calculate whether the LOP is 
being met for leveed areas in Castle Rock, Lexington, Kelso, and Longview. If the LOP authorization is 
not being met then a further evaluation would be made as to the expected near-term trend in LOP. For 
example, if LOP drop below authorized levels and a spillway crest raise (e.g., Phase 1 or Phase 2) had 
been constructed immediately prior to the drop in LOP, then there is reason to believe that the LOP would 
recover without additional action. Then, USACE would have 1 or 2 years to observe whether the LOP 
trend up towards being met before initiating the next phase of construction. However, if there is no reason 
to believe that the LOP trend could recover naturally, either because the volume of sediment deposited in 
the lower Cowlitz River was unusually large or several years have passed since the last spillway crest 
raise, then action would be necessary and the next available phase would be implemented (e.g., 
second/final spillway crest raise or GBS construction).  

 
Mount St. Helens Long-Term Sediment Management Plan Page 2-13 
Draft Supplemental Environmental Impact Statement August 2014 

 



  

2.6.1.5 Spillway Crest Raise Description/Development 
The incremental SRS spillway raises would include constructing a roller-compacted concrete structure 
directly on top of the existing structure. For the two possible raises, the SRS spillway crest can be raised a 
total of 23 feet. However, the two raises would not be required to evenly split the available height (i.e., 
raise 1 could increase the spillway height by 13 feet and raise 2 could then increase the spillway height by 
additional 10 feet).  

Both spillway crest raises would include a low flow channel to maintain downstream fish passage 
conditions and efficient transport of fine sediment through the upper spillway crest. This design does not 
preclude the potential for volitional upstream fish passage in the future because the current spillway slope 
of 7 percent would be maintained.6 The crest raises would incorporate berms that would drain overflows 
toward the low flow channel as well as maintain a minimum flow depth in the low flow channel. The low 
flow channel is designed to maintain a minimum 1 foot of water depth at a minimum flow rate. After the 
construction of each spillway raise, a shallow pool would exist behind the SRS. 

The timing of the incremental raises would be determined based on monitoring of sediment conditions 
behind the SRS, sediment conditions in the Cowlitz River, and the budgeting cycle for funding.  

2.6.1.6 Grade Building Structures 
After implementation of the Phase 1 and 2 spillway crest raises, the next available phase to be 
implemented would be Phase 3 - construction of GBS in the sediment plain to facilitate additional storage 
of sediment further upstream of the SRS. Figure 2.6–1 provides a conceptual schematic illustrating how 
the GBS could be arranged within the sediment plain.  

Current analysis of the 2010 GBS pilot project would educate the final arrangement of the proposed 
future GBS. The GBS would be constructed using rockfill and sheet piling in the center extending into the 
valley walls. The openings between the GBS and the valley walls would be at existing grade at the time of 
construction and would be protected from scour using rock and possibly at-grade sheet piling. During 
high flow events, temporary pools would form upstream of the GBS allowing sediment to settle out, 
retaining sediments within the sediment plain upstream of the SRS.  

6 Upstream volitional fish passage is currently blocked downstream of the SRS by the barrier dam at the FCF, as 
well as the washout at the base of the spillway channel. Future modification of the spillway (resting pools and 
elimination of dead ends) would be required to facilitate fish passage through the spillway channel. 
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Figure 2.6–1. GBS - Illustrative Schematic 

Lower Cowlitz River Dredging 
Dredging of the lower Cowlitz River is not a phase of the Phased Construction Alternative. However, 
dredging is included as a potential action based on modeling efforts indicating a possibility that two very 
large sediment events may occur between 2014 and 2035. If one or both of the predicted very large 
sediment delivery events occurs, the existing sediment retention measures in place may be insufficient 
and problematic sediment deposition may occur in the lower Cowlitz River. 

The magnitude of dredging that could occur under this type of scenario is substantially less than for the 
Dredging Only Alternative. USACE would implement the same basic process to determine the locations 
and quantities of dredging and the placement and storage of dredged material, but on a much smaller scale 
than would be needed for the Dredging Only Alternative.  

2.6.2 Monitoring and Adaptability 
The Phased Construction Alternative is adaptive in that the measures—two incremental spillway raises 
and GBS—would be built incrementally and as needed. The decision to build each increment would be 
based on sediment infilling conditions behind the SRS, sediment conditions in the lower Cowlitz River, 
and the budgeting cycle for funding. Using these incremental steps would avoid overbuilding a long-term 
sediment management plan. 

Given the above approach, monitoring is critical to the Phased Construction Alternative. Monitoring of 
both the sediment dynamics upstream of the SRS and in the lower Cowlitz River, including monitoring of 
LOP for the lower Cowlitz River communities, would be a key component of this alternative. USACE’s 
monitoring program would continue to include:  

• Flow and sediment monitoring at the Tower Road gage on the Toutle River 

• Flow and sediment monitoring on the NF Toutle River immediately downstream from 
the SRS 

• LOP monitoring in the protected lower Cowlitz River communities 
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• Weather stations at the SRS and Coldwater Ridge, near Coldwater Lake 

• LiDAR and photogrammetry acquisition and analysis for the sediment plain, wetlands, 
and critical habitat tributaries 

• Lower Cowlitz River stage gages 

2.7 USACE’s Preferred Alternative 
USACE has identified the Phased Construction Alternative as its preferred alternative. This alternative 
involves the following components: incremental SRS spillway raises to 23 feet; GBS in the sediment 
plain; and dredging in the lower Cowlitz and Columbia rivers. 

As compared to the other sediment management plan alternatives—the Dredging Only and SRS Raise 
alternatives—the preferred alternative would have the lowest degree of adverse effects on the 
environment. Nevertheless, it is expected that some environmental mitigation, including fish, wildlife, 
and wetland monitoring and potentially mitigation, would be required because of impacts to tributaries 
above the SRS and the potential for dredging in the lower Cowlitz River. The Phased Construction 
Alternative would have the lowest overall cost, both in terms of present value and average annual cost. 
Table 2.7–1 presents a comparison of the action alternatives. 

Table 2.7–1. Action Alternative Comparison 

Alternative Relative Cost Environmental Issues 
Adaptable to 

Changing 
Conditions 

Dredging Only 

• Total cost ~ $595 
million 

• Average annual 
cost ~$45 million 

• Short in-water work window 
• Fish habitat 
• Dredged material disposal 

sites 

Yes (dredge as 
needed) 

SRS Raise 

• Total cost ~ $269 
million 

• Average annual 
cost ~ $21 million 

• Large area (upstream of 
SRS) affected 

• Eliminates potential 
upstream fish passage 

• Potential tributary cutoff 

No 

Phased Construction  

• Total cost ~ $192 
million 

• Average annual 
cost ~ $16 million 

• Potential for upstream fish 
passage 

• Effects upstream of SRS and 
in lower Cowlitz less than 
other two action 
alternatives. 

Yes 

Costs in present value, average annual cost over 18-year planning horizon. 
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3 Affected Environment 
3.1 Introduction 
This chapter characterizes the existing conditions of the natural and human environment in the MSH 
project area. Existing environmental conditions are the physical, chemical, biological and socio-economic 
characteristics of the project area that provide a baseline for understanding the probable future conditions 
of the resources evaluated with selection of any of the four SEIS alternatives. As such, the conditions 
described in this chapter describe the resource conditions and trends that reflect the historical changes to 
and development in the project area, including the 1980 eruption of MSH, the subsequent construction of 
the SRS, and other related actions to manage sediment delivery and flood risk on the lower Cowlitz River, 
up to and including the 2012 SRS spillway raise. The anticipated effects on these resources of the no 
action and action alternatives are presented in Chapter 4. 

The following resource areas are analyzed in this SEIS: 

• Water resources

• Vegetation communities

• Wildlife

• Fish

• Threatened and endangered species

• Potentially-affected groups and individuals

• Socio-economics

• Environmental justice

• Cultural resources

Most of these resource areas have also been addressed in environmental assessments and biological 
assessments associated with other MSH-related actions undertaken by USACE. Example documents 
include those associated with the 2008 Lower Cowlitz Dredging (USACE 2007a), 2010 Grade Building 
Structures Pilot Project (USACE 2010b), and the 2012 SRS Raise EA (USACE 2012a). The 2014 Draft 
LRR that accompanies this SEIS also includes additional detail on water resources (USACE 2014a).  

The MSH project area is the portion of the Cowlitz River watershed that may be affected by sediment 
management activities. The project area extends from the Upper NF Toutle River downstream to the 
Columbia River Federal Navigation Channel adjacent to the mouth of the Cowlitz River. The project area 
is further described in Section 1.3 Project Area. 

3.2 Water Resources 
This section provides a general description of existing water resources in the lower Cowlitz River 
Subbasin. The purpose and need for alternatives evaluated in this SEIS is to manage water resources and 
sediment, specifically for flood risks related to sediment deposition, for communities on the lower 
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Cowlitz River. The discussion in this section provides context for current conditions including actions 
taken by USACE to manage water resources through the MSH project area. 

Discussion of the affected environment for water resources as well as discussion of the affected 
environment for vegetation communities (Section 3.3) and fish (Section 3.5) in the MSH project area is 
divided into three assessment areas including 1) the Upper NF Toutle River, 2) the Lower NF Toutle 
River/Toutle River, and 3) the Lower Cowlitz River. The three assessment areas are defined in 
Table 3.2-1. Figure 3.2-1 depicts the whole MSH project area and the geographical extents of the three 
assessment areas. Other waterways convey sediment from the MSH eruption, but the NF Toutle River is 
the primary source of sediment to the lower Cowlitz River. 

Table 3.2-1. MSH Project and Assessment Area Descriptions 

Assessment Area Name Assessment Areas Description 

Upper NF Toutle River 

Includes the NF Toutle River and immediately contributing watershed 
beginning 1.1 miles upstream of the breached N-1 structure (RM 20) 
downstream to the SRS. It also includes all tributaries to the NF Toutle River 
that join the NF Toutle River between the N-1 structure and the SRS including 
Deer, Hoffstadt, Alder, and Pullen creeks. Wetlands and vegetation are 
assessed for the immediately contributing watershed area down to the SRS, 
including the MSH crater and debris avalanche. 

Lower NF Toutle River/ 
Toutle River  

Includes the NF Toutle River and immediately contributing watershed from 
the SRS downstream to the Toutle River confluence with the Cowlitz River. 
This assessment area includes the SRS spillway and FCF. The FCF is located on 
the NF Toutle River 1.3 mile downstream from the SRS and 0.7 mile upstream 
from the mouth of the Green River, a primary tributary to the NF Toutle River. 

Lower Cowlitz River 

Includes the lower 20 river miles of the Cowlitz River and immediately 
contributing watershed that may be impacted by dredging, dredge 
disposal sites, and levees. The assessment area also includes 1.26 river miles 
of the Columbia River extending from the downstream end of the Cowlitz 
River to the Columbia River Federal Navigation Channel. 
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Figure 3.2-1. MSH Project Assessment Areas 
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Water resources in the MSH project area are largely governed by the climate of the region. The climate of 
the study area is typical of western Washington with mild, wet winters and moderately warm, dry 
summers. The distribution of precipitation in the study area reflects the orographic influence of the 
Cascade Range to the east. About 95 percent of the annual flood peaks of record occur between 
November and February (USACE 1984b) in response to rain or rain-on-snow events. Table 3.2-2 presents 
the average monthly precipitation and temperature data for the 30 year period spanning from 1981 to 
2010 for the upper, middle, and lower portions of the Cowlitz River Subbasin. Average precipitation is 
greatest in the middle of the Subbasin (88.2 inches per year) and lowest in the lower Subbasin 
(60.3 inches per year).  

Table 3.2-2. Climate Data for the Cowlitz River Watershed 

Statistic Ja
n 

Fe
b 

M
ar

 

A
pr

 

M
ay

 

Ju
n 

Ju
l 

A
ug

 

Se
p 

O
ct

 

N
ov

 

De
c 

A
nn

 

Upper Subbasin 

Ave Max. 
Temp (˚F) 36.7 39.0 43.0 47.5 55.3 61.0 70.1 70.6 64.4 52.4 40.9 35.7 51.4 

Ave Mean 
Temp (˚F) 31.6 32.5 35.4 39.1 45.6 51.1 58.4 58.9 53.8 44.2 35.4 30.6 43.1 

Ave. Min. 
Temp (˚F) 26.4 25.9 27.9 30.7 36.0 41.2 46.7 47.1 43.2 36.1 29.9 25.5 34.7 

Ave Total 
Precip (in.) 11.7 8.5 7.8 5.6 4.0 3.0 1.2 1.2 2.7 6.2 12.6 11.6 76.2 

Middle Subbasin 

Ave Max. 
Temp (˚F) 41.2 43.8 47.9 53.3 60.1 65.2 72.9 73.6 68.3 57.1 45.3 40.0 55.7 

Ave Mean 
Temp (˚F) 35.9 37.0 40.1 44.0 50.1 54.9 61.1 61.7 57.2 48.3 39.5 34.8 47.0 

Ave Min. 
Temp (˚F) 30.6 30.1 32.2 34.6 40.0 44.6 49.3 49.7 46.1 39.5 33.7 29.7 38.3 

Ave Total 
Precip (in.) 12.9 9.1 9.8 7.2 5.5 4.1 1.5 1.6 3.4 7.3 13.8 12.3 88.2 

Lower Subbasin 

Ave Max. 
Temp (˚F) 45.2 48.9 53.7 59.0 65.4 70.3 76.8 78.0 72.9 61.1 49.8 43.8 60.4 

Ave Mean 
Temp (˚F) 39.4 41.1 44.7 48.6 54.4 58.9 63.8 64.5 59.9 51.1 43.2 38.2 50.7 

Ave Min. 
Temp (˚F) 33.6 33.2 35.7 38.2 43.3 47.5 50.8 51.0 46.8 41.2 36.6 32.6 40.9 

Ave Total 
Precip (in.) 8.3 6.2 6.6 5.2 3.8 2.8 1.0 1.2 2.3 5.1 9.3 8.5 60.3 

Source: PRISM 2013 

Snowfall accumulation may range from less than 2 feet in the lowlands to about 50 feet at elevations 
above 5,000 feet (Uhrich 1990). During most winters, a seasonal snow pack develops at elevations above 
3,000 feet. 
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3.2.1 Groundwater 
Groundwater comes from precipitation that has infiltrated the ground surface and then percolated 
downward through the underlying soil and rock layers. Groundwater discharge to the stream network is 
an important source of summertime stream discharge when precipitation is minimal. Groundwater quality 
and volume vary according to the geologic properties of the respective aquifers. The Toutle River valley 
has been shaped by periodic mudflows, debris torrents, and fluvial processes. Volcanic rocks are highly 
porous and therefore capable of becoming filled with water. The groundwater released from these 
subsurface, volcanic rocks contributes to the base flows of the Toutle and lower Cowlitz rivers. 
Furthermore, porous alluvial materials, comprised of gravel, sand, clay, and silt, are the most productive 
sources of groundwater in Cowlitz County because of the high sand content of the alluvium.  

3.2.1.1 Upper NF Toutle River 
In the Upper NF Toutle River assessment area, the SRS acts as a barrier to downstream groundwater 
flow. As a consequence, groundwater in the sediment plain behind the SRS is at or nearly at the ground 
surface. Because the slope of the sediment plain is flat, the groundwater remains at or nearly at the ground 
surface upstream to the N-1 structure. This plays a substantial role in the interaction the sediment plain 
has with surface water tributaries. The mouth of Alder Creek, for example, flows into the sediment plain 
where the high groundwater table prevents, to some degree, water in the creek from infiltrating into the 
ground and becoming subterranean flow. For this reason, Alder Creek, to date, has been able to maintain 
a surface water connection through the depositional zone of the sediment plain. This surface water 
connection is important as it facilitates juvenile fish migration downstream through the sediment plain to 
the SRS and farther downstream to the Toutle River. Snowpack, precipitation, and glacial melt are the 
primary contributors to groundwater recharge in the Upper NF Toutle River assessment area. 

3.2.1.2 Lower NF Toutle River/Toutle River 
The geology of the Lower NF Toutle River/Toutle River basin is strongly influenced by the prehistoric 
and historical volcanic activity of MSH. The volcanic rocks underlying the Toutle River system have a 
greater water-holding capacity than the sedimentary rocks underlying other basins in the lower Cowlitz 
River including the Coweeman River system. As a result, base flows tend to be greater in the Toutle River 
system than in the Coweeman River drainage, the other major tributary to the lower Cowlitz River (Myers 
1970). Snowpack, precipitation, and glacial melt are the primary contributors to groundwater recharge in 
the area. 

3.2.1.3 Lower Cowlitz River 
The primary groundwater recharge sources for the lower Cowlitz River are precipitation, in the form of 
rain on the valley floor, rain and snow at higher elevations, and infiltration from rivers. The Columbia 
River and the lower Cowlitz River form key hydrogeological features influencing groundwater in the 
assessment area (Kennedy/Jenks Consultants 2010). 

The primary groundwater outflows from the lower Cowlitz River are discharge to the Consolidated 
Diking Improvement District (CDID) drainage network, and evapotranspiration (Kennedy/Jenks 
Consultants 2010). Much of the developed floodplain is only slightly higher than the elevations of the 
Columbia and lower Cowlitz rivers. To address high groundwater elevations, 35 miles of stormwater 
collection ditches have been constructed across the developed floodplain in the vicinity of Longview, 
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Washington for flood protection. Active pumping of stormwater ditches into the Columbia River has 
resulted in groundwater lowering. Water levels in the drainage ditches are maintained at levels several 
feet below the typical stage of the Columbia River west of the lower Cowlitz River (Kennedy/Jenks 
Consultants 2010). 

3.2.2 Surface Water 
An understanding of watershed hydrology is important for predicting flood potential, erosion and 
sediment transport capacity, aquatic habitat, and water availability for human use. Runoff in the lower 
Cowlitz River Subbasin is predominantly generated by fall, winter, and spring rainfall. A portion of 
spring runoff comes from snowmelt in the upper elevations of the watershed. Annual precipitation in the 
Cowlitz River watershed ranges from 60 inches in the lower Cowlitz River valley to over 88 inches in the 
foothills to the Cascade Mountains. 

Primary waterbodies of interest in the project area include the NF Toutle River and associated tributaries, 
the mainstem Toutle River, and the lower Cowlitz River. Watershed processes that influence surface 
water quantity and quality vary among the three rivers. U.S. Geological Survey (USGS) gage data were 
used to characterize surface water hydrologic conditions for the Upper NF Toutle River, Lower NF Toutle 
River/Toutle River, and lower Cowlitz River assessment areas.  

USGS gages provide a record of streamflow in each of the three project assessment areas. Gage data may 
also provide water temperature, sediment, and water quality data useful for characterizing water 
resources. USGS gages located nearest to the MSH project area and with the highest temporal data 
density include:  

1. NF Toutle River below the SRS near Kid Valley (referred to as the NF Toutle River gage),

2. Toutle River at Tower Road (referred to as the Toutle River gage), and

3. Cowlitz River at Castle Rock.

General characteristics of the three gages are included in Table 3.2-3. Figure 3.2-2 shows the location of 
each of the three gages used for the hydrologic analysis.  

Table 3.2-3. USGS Gages in the MSH Project Area 

Gage Name 
Gage 

Number 

Drainage 
Area 

(sq mi) 

Approximate 
Gage Datum 

Elevation (ft msl) 

Period of 
Record 

NF Toutle River below the SRS near 
Kid Valley (RM 12.0) 

14240525 175 700.0 (NAVD88) 1989 - Current 

Toutle River at Tower Road (RM 6.5) 14242580 496 163.4 (NAVD88) 1981 - Current 

Cowlitz River at Castle Rock (RM 
17.3) 

14243000 2,238 0.0 (NAVD88) 1926 - Current 

Source: USGS 2013a; 2013b; 2013c 
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Figure 3.2-2. Water Resources and USGS Gages in the Cowlitz River Subbasin 
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3.2.2.1 Upper NF Toutle River 
Surface water resources in the Upper NF Toutle assessment area include the NF Toutle River and 
contributing tributaries. The four major tributaries that feed the NF Toutle River above the SRS include 
Hoffstadt Creek, Deer Creek, Alder Creek, and Pullen Creek (Table 3.2-4; USACE 2011a). The 
tributaries account for 38 percent of the contributing watershed area upstream from the SRS. Stitz Creek 
is a small, steep tributary that enters the NF Toutle River sediment plain immediately upstream of the 
SRS. Stitz Creek is not recognized as supporting anadromous fish due to its limited discharge, steep 
gradient, and minimally defined valley form. The tributaries were affected by the MSH eruption to 
varying degrees and have recovered more quickly than the mainstem NF Toutle River. Tributary streams 
provide the best aquatic habitat in the Upper NF Toutle River assessment area. 

Table 3.2-4. Upper NF Toutle River and Primary Tributaries 

Waterbody 
Watershed 

Area1 
(sq mi) 

Percent 
Contributing 

Area (%) 

NF Toutle River at Elk Rock/N-1 Structure 86.6 62 

Hoffstadt Creek 26.9 19 

Deer Creek 7.8 6 

Alder Creek 13.9 10 

Pullen Creek 3.6 3 

Total 138.8 100 

1 Watershed areas calculated using Knowles and Sumioka 2001, Sumioka et al. 1998, and ESRI ArcGIS. 

The closest flow monitoring station to the Upper NF Toutle River assessment area is the USGS NF Toutle 
River gage located below the SRS near Kid Valley (Table 3.2-5). The gage is located immediately 
upstream of the FCF’s dam crest above the NF Toutle River’s confluence with the Green River. The 
period of record for the NF Toutle River gage spans from 1989 to the present, however the gage was non-
operational from 1999 to 2000 and from 2003 to 2006. 

Table 3.2-5. NF Toutle River Gage Summary Flow Data 

Gage 
Station 

Period of 
Record2 

Mean Annual Flow Mean Daily Flow Flow on Record1 

2002-
2012 (cfs) 

Period of 
Record (cfs) 

Daily Peak 
Flow (cfs) 

Daily Low 
Flow (cfs) Max (cfs) Min (cfs)

14240525 
1989- 

Current 969 786 11,000 140 13,100 141 

1 Extreme instantaneous values for period of record.  
2 NF Toutle gage was non-operational from 1999 to 2000 and from 2003 to 2006 
Source: USGS 2013a 

Flood flow volumes are one piece of information used to predict future sediment erosion, transport, and 
deposition in the Toutle and Cowlitz river systems. Flood flows also influence fish migration and 
vegetation establishment (see Sections 3.3 and 3.5 below). Information regarding past floods was used to 
predict the occurrence probability and magnitude of future floods. 
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The maximum annual peak flow occurred in 1996 and registered 13,100 cubic feet per second (cfs). The 
average peak flow between 1990 and 2012 was 5,108 cfs. Extensive sediment mobilization and deposition 
upstream from the SRS occurred during the high flow event that occurred on November 6, 2006 [water 
year (WY) 2007]. The 2006 flood is the second highest peak flow after the 1996 event in the NF Toutle 
River gage’s period of record. 

Analysis of daily and annual flow volumes past the NF Toutle River gage indicates that during the 
November through February rainy season, the Toutle River and its tributaries are flashy, responding 
rapidly to intense precipitation. Winter floods are generally of short duration (2 to 5 days) with relatively 
high peak discharges. About 95 percent of the annual flood peaks have occurred during the months of 
November through February. 

Flood frequency and volumes in the project area including the Upper NF Toutle assessment area are 
discussed in further detail in the 2011 Future Expected Deposition Scenario and the 2014 Draft LRR 
(USACE 2011a, 2014a). 

3.2.2.2 Lower NF Toutle River/Toutle River 
The Toutle River basin has a watershed area of 512 square miles at the confluence with the Cowlitz 
River. It is comprised of three primary tributaries: the NF Toutle River, Green River (a tributary to NF 
Toutle River), and SF Toutle River. The NF Toutle River is the largest tributary with a drainage area of 
171 square miles at its confluence with the Green River. Table 3.2-6 details the contributing areas of the 
primary waterbodies in the Toutle River watershed.  

Table 3.2-6. Toutle River and Contributing Tributaries 

Waterbody 
Watershed Area 

(sq mi) 
Contributing 

Area (%) 

NF Toutle River (excluding Green River) 171 33 

Green River 132 26 

SF Toutle River 129 25 

Mainstem Toutle River 80 16 

Total 512 100 

Source: USGS 2008 

The closest flow monitoring station to the NF Toutle River/Toutle River Downstream from the SRS is the 
USGS Toutle River gage located at Tower Road near Silver Lake, Washington (Table 3.2-7). The gage is 
located immediately upstream of the Tower Road crossing at RM 6.5 on the Toutle River. The gage has a 
31-year period of record spanning from 1981 to the present. 
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Table 3.2-7. Toutle River Gage Summary Flow Data 

Gage 
Station 

Period of 
Record 

Mean Annual Flow Mean Daily Flow Flow on Record1 

2002-
2012 (cfs) 

Period of 
Record (cfs) 

Daily Peak 
Flow (cfs) 

Daily Low 
Flow (cfs) Max (cfs) Min (cfs)

14242580 
1981- 

Current 2,637 2,112 48,300 243 61,800 243 

1 Extreme instantaneous values for period of record. 
Source: USGS 2013b 

The maximum peak flow occurred in 1996 and registered 61,800 cfs. The average peak flow over the 
period of record is 22,666 cfs. Analysis of daily and annual flow volumes past the Toutle River gage 
indicates that flow volumes increase in the fall, peak between winter and spring, and decline through the 
summer. Multiple peak flows are common during the winter-spring period in response to precipitation 
events. Flood frequency and flow volumes in the project area including the Lower NF Toutle 
River/Toutle River assessment area are discussed in further detail the 2011 Future Expected Deposition 
Scenario and the 2014 Draft LRR (USACE 2011a, 2014a). 

3.2.2.3 Lower Cowlitz River 
The lower Cowlitz River assessment area extends from the mouth of the Toutle River downstream to the 
Columbia River. Surface water flow on the lower Cowlitz River is regulated by a hydropower system 
comprised of two major hydroelectric facilities, the Mayfield and Mossyrock dams, which are operated by 
Tacoma Power, and the Cowlitz Falls Dam, which is operated by Bonneville Power Administration 
(Figure 3.2-3; Table 3.2-8). These three facilities are located on the mainstem Cowlitz River and are 
outside of the MSH project area. However the facilities substantially affect flow regimes in the lower 
Cowlitz River assessment area.  
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Figure 3.2-3. Cowlitz River Watershed and Cowlitz River Project Facilities 
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Table 3.2-8. Dams and Reservoirs Comprising the Cowlitz River Project 

Facility Name 
Year 

Constructed 

Reservoir Name, Pool 
Length (mi), and 

Surface Area (ac) 

Operational 
Purpose 

Dam 
Dimensions 

Cowlitz Falls Dam 1994 
Lake Scanewa 

11 miles 
Surface Area: 700 ac 

70 MW 
Hydroelectric 

140 ft high, 
700 ft wide 

Mossyrock Dam 1968 
Riffe Lake 

Length: 23 miles 
Surface Area: 11,830 ac 

370 MW 
Hydroelectric, 
Flood Control 

606 ft high, 
1,648 ft wide 

Mayfield Dam 1963 
Mayfield Lake 

Length: 13 miles 
Area: 2,250 ac 

162 MW 
Hydroelectric, 

Recreation 

250 ft high, 
850 ft wide 

Source: Harza 1999, Tacoma Power 2014,  Lewis County Public Utility District 2014 

The Cowlitz Falls Dam located just upstream of Riffe Lake (a reservoir formed by Mossyrock Dam) is 
operated as a “run-of-the-river” project with some large daily fluctuations for power production purposes 
(Harza 1999). The Mossyrock Dam creates Riffe Lake, a large storage facility operated for both flood 
control and hydropower. Riffe Lake is drawn down in the fall to provide flood storage for winter flood 
flows. Mayfield Dam, a re-regulating facility downstream from Mossyrock Dam and Riffe Lake, creates 
Mayfield Lake. Mayfield Lake is a much smaller reservoir than Riffe Lake. It is generally not drawn 
down and does not provide significant flood storage (Harza 1999). 

The Cowlitz River at Castle Rock USGS gage is located about 18 miles upstream of the Cowlitz River 
confluence with the Columbia River (Table 3.2-9). The watershed area at the gage is 2,238 square miles. 
The Cowlitz River at Castle Rock gage has an 86-year period of record spanning from 1927 to the 
present. 

Table 3.2-9. Cowlitz River at Castle Rock Gage Summary Flow Data 

Gage 
Station 

Period of 
Record 

Mean Annual Flow Mean Daily Flow Flow on Record1 

2002-
2012 (cfs) 

Period of 
Record (cfs) 

Daily Peak 
Flow (cfs) 

Daily Low 
Flow (cfs) Max (cfs) Min (cfs)

14243000 
1927- 

Current 9,183 9,196 134,000 1,050 139,000 998 

1: Extreme instantaneous values for period of record. 
Source: USGS 2013c 

Based on of Cowlitz River at Castle Rock gage data, the maximum peak flow occurred in 1934 prior to 
river regulation on the upper Cowlitz River. The 1934 peak flow registered 139,000 cfs. Recent peak 
flows occurred in 1996 (112,000 cfs) and 2009 (106,000 cfs). The long-term average peak flow is 54,301 
cfs. Although regulation on the Cowlitz River began in the late 1960s, seven of the top ten peak flows 
have occurred since the 1970s. 

Analysis of daily and annual flow volumes past the Cowlitz River at Castle Rock gage indicates that flow 
volumes increase in the fall, peak between winter and spring, and decline through the summer. Multiple 
peak flows are common during the winter-spring period in response to precipitation events. Flood 
frequency and flow volumes in the project area including the lower Cowlitz River assessment area are 
discussed in further detail in the 2011 Future Expected Deposition Scenario and the 2014 Draft LRR 
(USACE 2011a, 2014a). 
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Flood flows in the lower Cowlitz River have been substantially reduced relative to historical peak flows 
due to flow regulation at the dams (Figure 3.2-4). Low summer flows have increased due to flow releases 
designed to protect fish resources in the lower Cowlitz River. In general, average summer, fall, and winter 
flows have increased and average spring flows have decreased since Mayfield Dam came online in 1956. 
Changes in the river hydrograph have potentially affected fish species and other organisms inhabiting the 
watershed downstream from the hydropower dam complex. For example, regulated flows from April 
through August may affect juvenile salmonids by decreasing channel fringe rearing habitat, reducing the 
magnitude of flushing flows for out-migration, and diminishing habitat space and diversity important for 
predator avoidance. 

Source: USGS2013c 

Figure 3.2-4. Pre-dam and Post-regulation Average Mean Daily Flows on the 
Lower Cowlitz River 

3.2.3 Sediment Transport and Deposition 
Sediment erosion from the MSH debris avalanche and transport within the MSH project area has been 
extensively studied by USACE. In this section, sediment transport is discussed on a continuum from the 
MSH debris avalanche to the mouth of the Cowlitz River, rather than by individual assessment areas (i.e., 
Upper NF Toutle, Lower NF Toutle River/Toutle, and lower Cowlitz River). Across this continuum from 
debris avalanche to the lower Cowlitz River, there are sediment source reaches, sediment transport 
reaches, and sediment sink reaches (see Figure 3.2-5).  
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Figure 3.2-5. Sediment Source, Transport, and Sink Areas in the Project Area 
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3.2.3.1 Avalanche Erosion 
Sediment availability and transport in the Cowlitz River Subbasin is overwhelmingly influenced by the 
MSH debris avalanche zone, the primary sediment source in the Cowlitz River Subbasin, accounting for 
79 percent of all sediment sources within the subbasin (USACE 2011a). Covering 23.8 square miles, the 
debris avalanche is 17.2 miles long and ranges between 600 feet deep in some locations to 10 feet deep at 
the toe with an average depth of 150 feet (Voight et al. 1981).  

In the early planning years immediately after the 1980 eruption, estimates of total sediment yield from the 
debris avalanche varied greatly (Figure 3.2-6). As additional data was collected and analyses were 
performed, the total estimate of sediment yield decreased from 1 billion cubic yards (bcy) in the 1983 
Comprehensive Plan (USACE 1983) to 650 million cubic yards (mcy) in the 1984 Feasibility Report and 
EIS (USACE 1984a) to 550 mcy in the 1985 Decision Document (USACE 1985b). The estimate and 
assumptions from the 1985 Decision Document were used to inform the selected plan and provided the 
basis for the SRS design and dredging. All three early estimates assumed a diminishing or “decaying” 
sediment yield from the debris avalanche through the 2035 planning horizon (Figure 3.2-6). 

Source: USACE 1985b 

Figure 3.2-6. Debris Avalanche Sediment Yields as Predicted in 1985 

Major et al. (2000) noted that persistently high sediment yield basins were those that had valleys coated 
by lahar deposits, such as the NF Toutle River. The mechanism for this persistent high yield is described 
as “…complex cycles of incision, aggradation, and widening…channel adjustments become discharge 
dependent, and sediment entrainment relies primarily on bank collapse during trench widening, rather 
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than bed scour.” In contrast, yields from basins affected primarily by blast pyroclastics, as opposed to 
lahar deposits, were observed to reduce to background levels within 5 years of the eruption as evidenced 
in the Green River. 

The U.S. Department of Agriculture (USDA; Simon and Klimetz 2011), through funding from USACE, 
investigated the potential for decay of future sediment yield from the NF Toutle River debris avalanche. 
USDA investigated future sediment yield by evaluating changes in thirty channel cross sections located 
on the debris avalanche from the SRS upstream to nearly the MSH crater that had been periodically 
surveyed between 1980 and 2010. Changes in cross sectional area at each cross section were divided 
between bed and bank erosion for each time increment. Non-linear regressions of bed and bank erosion at 
each cross section over time were solved for a range of years and multiplied by the distance to the next 
downstream cross section to obtain erosion volumes. Cumulative erosion of sediment delivered to the N-1 
structure was calculated by this method. Non-linear curves fit to observed data suggests a decaying 
sediment yields from the debris avalanche. However, the study did not specifically address changes in 
variability in channel morphology and hydrology.  

Due to the high degree of variability in the daily flow-sediment load relationship observed in the basin, it 
was determined that relying on estimates of decay could erroneously show a more stable environment 
than actually exists. Observation data was used to create future sediment load series. This no-decay 
assumption applies a measure of conservatism in the estimate of future sediment loading, the no-decay 
assumption based on Major et al. (2000) was applied to create the data set. Years of coupled data 
(sediment and hydrologic) were randomly selected from the pool of data in the sediment budget. These 
years were compiled into a series starting in 2008 and extending through 2035. This was done thousands 
of times until and full statistics of random selection were known. A single series of years was selected 
that represented the median condition for both sediment and hydrologic metrics. That series of years was 
developed into daily flows and sediment loads using observed data and used as the future condition. 
Many series were available that met the median requirement; a series was selected that showed a similar 
distribution of peak events to the observed series. This prevented selection of a series dominated by only 
very high and very low datasets. Since a median series was selected, no additional conservatism was 
added to the assumption of no decay in debris avalanche sediment yield. Figure 3.2-7 shows the historic 
and current estimates of sediment yield, as well as interpretations of yields predicted by relevant scientific 
studies. The 2011 Future Expected Deposition Scenario (USACE 2011a) serves as the basis for sediment 
analysis and development of sediment management strategies for the 2014 Draft LRR (USACE 2014a) 
and in this SEIS.  
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Source: USACE 2014a 

Figure 3.2-7. Adopted Approach to Future Sediment Yield 

3.2.3.2 Sediment Budget 
At the onset of the current planning study for the sediment management plan, The Biedenharn Group, 
LLC was retained under contract with USACE Portland District to develop a comprehensive sediment 
budget for the entire Toutle River basin (NF, South Fork, and mainstem Toutle rivers). The purpose of the 
Biedenharn study was to present a sediment budget for the basin that identifies the existing watershed 
sediment sources, pathways of sediment transport and sinks of temporary storage of sediment based on all 
available data at the time as well as existing basin conditions. The results from this study were used to 
forecast sediment loads out to 2035. 

The Biedenharn sediment budget relies heavily on USGS gages in the Cowlitz River and Toutle River 
basins, which provide a long-term estimate of the suspended sediment loads. An unbroken data record 
extends from, in some cases, the early years immediately after the eruption to the present. More recently, 
bathymetric surveys in the lower 20 miles of the Cowlitz River channel have provided a record of 
sediment deposition since 2009. Remote sensing LiDAR data has provided sediment plain deposition 
information and data to characterize the persistent sediment loads coming from the debris avalanche. The 
LiDAR data has been vital to developing an understanding of the sediment distribution of the Toutle 
River basin, an understanding of the problem to be analyzed, and a basis for comparing benefits from the 
various measures under consideration. The importance of the LiDAR data in the analysis of the 
alternatives cannot be understated. A synthesis of the available information up to 2009 can be found in the 
latest sediment budget (The Biedenharn Group 2010). A summary of average annual sediment erosion, 
transport and deposition is presented in Figure 3.2-8. Figure 3.2-5 above shows a map of the different 
reaches of the Toutle River basin identified as sources and sinks. 
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Source: The Biedenharn Group 2010 

Figure 3.2-8. Average Annual Sediment Budget 1999-2007  

3.2.3.3 SRS Operation 
The sediment plain created by the SRS is the single largest sediment sink in the basin (Figure 3.2-9). The 
SRS was built for the single purpose of trapping sediment. During Phase 1 of the SRS operation (1988 to 
1998; see Section 1.2.2, History), the SRS trapped approximately 7 mcy of sediment per year, a sediment 
trapping efficiency of approximately 92 percent of the incoming load off of the MSH debris avalanche.  

Figure 3.2-9. Upstream View from the SRS of the NF Toutle River Sediment Plain 
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In 1998, the last row of outlet pipes on the SRS was closed and the NF Toutle River was routed to the 
spillway. This point marked the beginning of Phase 2 of the SRS operation which is characterized by run-
of-the-river conditions and diminishing trapping efficiency of the SRS. From 1998 to 2007 the trapping 
efficiency of the SRS decreased to 31 percent resulting in, on average, approximately 2.2 mcy per year 
trapped in the sediment plain and 3.8 mcy transported downstream from the SRS (USACE 2014a).  

As part of an interim sediment storage measure, USACE in 2012 raised the SRS spillway crest by 7 feet 
to increase the trapping efficiency of the SRS reservoir (Figure 3.2-10). The spillway crest raise reduced 
the amount of sand passing over the spillway crest by 30 percent. 

Figure 3.2-10. Upstream View of the SRS Spillway Following the 2012 Spillway 
Crest Raise 

The Toutle River system below the SRS is a transport reach for sand-sized material that passes through 
the SRS spillway (USACE 2011a). Additional sources of sediment that are introduced in this reach 
include inflow from the SF Toutle River, Green River, and bank erosion throughout the Toutle River 
basin. Beside the debris avalanche, the next largest sediment source is the SF Toutle River, which 
constitutes approximate 10 percent of the overall sediment inputs into the mainstem of the Toutle River. 
Table 3.2-10 shows a breakdown of percent contribution of sediment load in the Toutle River  

Table 3.2-10. Summary of Sediment Sources in Toutle River Basin 

Sediment Source 
Average Percent of 

Total (%) 
MSH Debris Avalanche NF Toutle River 80 

MSH Debris Avalanche SF Toutle RIver 8 

Bank Erosion NF Toutle River - Elk Rock to SRS 5 

Bank Erosion Lower NF Toutle River 3 

Bank Erosion SF Toutle River 2 

Bank Erosion Toutle River 1 

Green River Sediment Source 1 

Source: USACE 2014a 

Page 3-19 Mount St. Helens Long-Term Sediment Management Plan 
Draft Supplemental Environmental Impact Statement August 2014 



The Toutle River sediment load is transported to the low gradient Cowlitz River, a sediment sink for 20 
miles from the Toutle River confluence to its confluence with the Columbia River. Because the flow of 
the Cowlitz River is regulated by Mayfield and Mossyrock reservoirs, the Toutle River is the dominant 
source of the sediment load in the lower Cowlitz River. As sediment deposits in the lower Cowlitz River 
channel and the bed increases in elevation, there is an increase flood risk to adjacent communities.  

The predicted annual trapping efficiency of the SRS through 2035 is highly variable based on 
precipitation patterns, vegetation recovery, and climate change (USACE 2011a). However, the 
cumulative trapping efficiency, as modeled from 2008 through 2035, shows a declining trend. The overall 
trapping efficiency above the SRS over the 28-year model simulation is predicted to be 20 percent of the 
215 MTons of sediment from the debris avalanche projected to enter the sediment plain at the N-1 
structure through 2035 (USACE 2011a). As a result, the total amount of sediment entering the Toutle 
River below the SRS for the 28-year simulation is computed to be 172 MTons, composed of 25 percent 
clay/silt, 72 percent sands, and 3 percent very fine gravels (USACE 2014a). Sediment bypassing the SRS 
ultimately deposits in the lower Cowlitz River. Table 3.2-11 summarizes estimated sediment loads to the 
lower Cowlitz River through 2035 (USACE 2014a). 

Table 3.2-11. Estimated Sediment Transport and Sink Estimates through 2035 

Location 
Cumulative Sediment 

Transport Volume 
(MTons) 

Cumulative Sediment 
Sink Volume 

(MTons) 

Contribution at Mouth 
of Toutle River 

(%) 
NF Toutle River Upstream 
of N-1 Structure 

215 - - 

SRS Sediment Plain 172 43 85 

NF Toutle and Toutle 
River Downstream from 
SRS 

31 - 15 

Mouth of Toutle River 203 - 100 

Source: USACE 2011a 

3.2.4 Water Quality 
Activities and facilities in the Cowlitz River Basin that may affect water quality in the Cowlitz River 
watershed include the following (Kennedy/Jenks Consultants 2013): 

• Wastewater treatment plant discharges and the potential for contamination as a result of treatment
plant failures.

• Interstate 5 and Railroads Crossings (Weyerhaeuser, Union Pacific, and BNSF Railway) and the
potential for contamination as the result of an accident.

• Agricultural land uses and associated soil erosion and chemical usage.

• Conversion of forested lands to developed lands and the accompanying stormwater runoff from
construction sites and impervious surfaces.

• Upstream dairy farms, most of which are situated near rivers and streams, present the possibility
of bacteriological contamination.
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• Increased suspended solids and turbidity resulting from the1980 MSH eruption and associated
sediment management measures including construction of the SRS and lower Cowlitz River
dredging activities.

• Forest fires, floods, landslides, and mining operations which create the potential for increased
suspended solids and turbidity.

3.2.4.1 Upper NF Toutle River 
Water temperatures in the Upper NF Toutle River basin are thought to be high due to channel widening 
and loss of riparian cover associated with MSH-related mud and debris flows following the 1980 
eruption. Hoffstadt Creek was also identified as likely temperature impaired and in need of a Total 
Maximum Daily Load (TMDL; EPA 2014) to determine the maximum amount of thermal input that the 
stream can receive and still meet water quality standards. High suspended sediment is considered a major 
limiting factor in the NF Toutle River, restricting suitable fish habitat to tributary streams.  

Water quality was monitored on the NF Toutle River by USACE from 1985 to 1990 to determine the 
effects of the SRS on river temperatures. Monitoring occurred during pre-construction, construction, and 
post-construction of the SRS. During July through September, daily mean temperatures normally 
exceeded the temperature standard of 60.8°F (16°C) for aquatic life set by the State of Washington for the 
Green River and for the North and South Forks of the Toutle River. This occurred every year of the 
monitoring program before, during, and after SRS construction (Larson 2002). Water temperature has not 
been monitored at the SRS since this time; however, water temperatures have not likely changed due to 
similar solar exposure related to poor vegetation cover and extensive sediment deposits. 

3.2.4.2 Lower NF Toutle River/Toutle River 
Temperatures near the mouth of the Green River at the Toutle River Hatchery often exceed state 
standards. The Green River was listed on Washington’s 1998 303(d) list for elevated water temperatures 
(WDE 1998, LCFRB 2004a). Water temperatures are also a concern in the Silver Lake basin. Silver Lake 
was identified as being in an advanced state of eutrophication in the 1994 watershed analysis. This is 
likely due to natural rates of phosphorous delivery, as well as anthropogenic nutrient sources including 
forest fertilizers and residential septic systems (Weyerhaeuser 1994).  

3.2.4.3 Lower Cowlitz River 
Cowlitz River water quality is monitored in the Kelso urban area by the Washington Department of 
Ecology (WDE). Water quality at the Kelso monitoring station is of moderate concern, receiving an 
overall Water Quality Index Rating of 77 out of 100 (40 to 79 is moderate quality; 80 and above is 
considered good; Kennedy/Jenks Consultants 2013). Suspended solids, turbidity, and total phosphorus are 
the primary contaminants of concern (WDE 2011). 

The City of Longview also monitors for over 170 contaminants, including pesticides, at its water 
treatment facility. Water samples are collected from throughout the water distribution system to test for 
coliform, chlorine, lead, and copper. The Federal Safe Drinking Water Act requires water systems to 
report annually on any contaminants detected in drinking water. The 2012 Water Quality Report stated 
that contaminant detections were under the threshold of the allowable maximum contaminant levels (City 
of Longview 2012, 2013). 
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The lower Cowlitz River was included on Washington State’s 1998 303(d) list for temperature 
impairment. The Cowlitz River is also in violation of Environmental Protection Agencies’ (EPA) water 
quality standards for fecal coliform, total Polychlorinated biphenyls (PCB), and 
Dichlorodiphenyldichloroethylene (DDE;EPA 2009). A 303(d) has not been completed for these 
pollutants.  

3.2.5 Water Use 
In the State of Washington, the EPA and the Washington Department of Health establish drinking water 
standards in accordance with EPA requirements. In general, water quality standards can be separated into 
primary and secondary standards. Primary standards are established for the protection of public health, 
while secondary standards cover aesthetic considerations. Current drinking water regulations address two 
distinct kinds of risk: microbial and chemical.  

Prior to the 1980 MSH eruption, local community water supplies were provided via both surface water 
and groundwater sources. However, water withdrawal facilities in the NF Toutle River and Toutle River 
were displaced during the mudflows that followed the MSH eruption. The high turbidity that 
characterizes contemporary water quality has made surface water unfit for consumption and other potable 
uses. Groundwater currently supplies water for residential use in the Toutle River drainage. Smaller 
capacity wells supply water to individual households or small groupings of homes in rural areas. Larger 
well fields adjacent to the lower Cowlitz River supply water for industrial and municipal uses 
(Kennedy/Jenks Consultants 2010).  

3.2.5.1 Upper NF Toutle River and Lower NF Toutle River/Toutle River 
There are no extensive water developments for human use within the NF Toutle River drainage. There are 
many small water users associated with domestic use and irrigation, but these are located primarily in the 
lower third of the NF Toutle River drainage (LCFRB 2004a). The Toutle River from its mouth to the 
headwaters and all tributaries are closed to new water rights with some exceptions. As of 2001, 39 listed 
wells in the entire Toutle River drainage amounted to 1,500 acre-feet of well capacity (LCFRB 2001). 

Although groundwater aquifers supply water to many homes in the Silver Lake area, the community of 
Toutle and subdivisions in the vicinity of Silver Lake also rely on a regional water treatment facility that 
also supports Castle Rock (Vorse 2014). The Castle Rock water treatment facility includes both surface 
water and groundwater intakes. The surface water intake is located on the Cowlitz River upstream from 
the Toutle River confluence with the Cowlitz River. The groundwater portion of the municipal water 
source includes 1 groundwater well on the east side and 5 wells (3 wells, 2 emergency wells) on the west 
side of the Interstate 5 interchange with State Route 504 (Spirit Lake Highway). Treated water is pumped 
by the Castle Rock treatment plant halfway to a reservoir and pump station east of the Castle Rock city 
limits on State Route 504. Cowlitz County is then responsible for pumping from the reservoir to the 
Toutle community and surrounding areas. The surface water and groundwater intake system was not 
affected by past USACE dredging on the Cowlitz River.  

3.2.5.2 Lower Cowlitz River 
Most of the groundwater wells drilled in Cowlitz County are for domestic use, whereas most of the 
groundwater pumpage is from industrial wells (Myers 1970). The Cowlitz River delta in and near 
Longview has some of the highest well yields, exceeding 3,000 gallons per minute. The alluvial aquifers 
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underlying the delta have hydraulic connection with the Columbia River and are probably recharged by 
the river when pumping withdrawals are sizeable (Myers 1970). 

Within the lower Cowlitz River assessment area, the City of Kelso’s water service area covers 
approximately 8.8 square miles within the City and adjacent portions of unincorporated Cowlitz County. 
Water service to the Longview-Kelso Urban Area is supplied by three major purveyors: Kelso, Longview, 
and the Beacon Hill Water and Sewer Districts. Kelso owns and operates the Kelso distribution system 
and the Kelso Water Treatment Plant (Kennedy/Jenks Consultants 2013). 

Stormwater is collected and pumped through levees adjacent to the Cowlitz River. Discharge pipes are 
located above the Cowlitz River ordinary high water elevation. The Castle Rock wastewater treatment 
plant pumps treated wastewater through an in-channel diffuser pipe, located in the Cowlitz River at the 
southern end of Castle Rock. The diffuser pipe was reset in 1996 due to MSH-related sediment deposition 
in the Cowlitz River.  

City of Kelso 
Prior to 1979, the City of Kelso withdrew water directly from the Cowlitz River and operated a water 
treatment plant. In 1979, the City of Kelso replaced the surface water treatment plant with a Ranney 
collector (i.e., a subsurface infiltration system). Initially, the water quality was considered good, requiring 
little additional treatment. After the 1980 MSH eruption, however, iron and manganese levels increased 
significantly and the City of Kelso constructed an iron/manganese removal plant in 1984. To supplement 
the supply from the Ranney collector, the City of Kelso is currently evaluating the feasibility of 
developing a well field on Mill Street along the Cowlitz River, approximately a quarter mile downstream 
from the existing Ranney collector (Kennedy/Jenks Consultants 2013). 

Since the eruption of MSH, sedimentation in the Cowlitz River has raised the level of the river and 
floodplain which necessitated raising the height of the flood protection dike. The Ranney collector 
equipment is now below the level of the 100-year flood. During larger flood events, it has been necessary 
to sand bag the facility and run the well pumps to sewer to avoid swamping the facility.  

City of Longview 
The City of Longview is located at the downstream extent of the lower Cowlitz River assessment area. 
Prior to activation of the Mint Farm Regional Water Treatment Plant (Mint Farm) in January 2013, 
Longview relied on surface water intake from the Cowlitz River as its primary drinking water source 
(Kennedy/Jenks Consultants 2010, City of Longview 2014). The conversion was prompted in part by 
high turbidity concentrations and fish screening requirements related to the surface water intake. The 
Mint Farm facility is expected to meet customer demand for at least the next 20 years. 

The City of Longview has also instituted a flushing program to address hard water complaints submitted 
by citizens. As of October 2013, the city is researching possible softening treatments to improve water 
quality, scheduling upgrades to the water distribution system, and working with citizens to identify water 
quality problem areas.  

3.2.6 Wetlands 
Wetlands often form an interface between upland areas and rivers, lakes, and other waterbodies. 
Ecosystem-level services provided by wetlands include the filtration of nutrients, sediment, and pollutants 
out of a system prior to entering waterways. Wetlands can also serve as temporary storage areas for 
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floodwater, reducing flooding risk to downstream communities. Although wetland complexes within the 
project area are generally not extensive and occupy only 2 percent of total watershed area, they can play 
an important local role in flood reduction benefits.  

Wetlands within the MSH project area are primarily influenced by surface water. Groundwater may also 
provide the appropriate hydrologic conditions for wetland development, especially when attributed to 
significant stream flow contributions. The U.S. Fish & Wildlife Service (USFWS) National Wetlands 
Inventory (NWI) maps were used to characterize wetlands in the project area at a coarse scale. The NWI 
is designed to provide reconnaissance level wetland and deepwater habitat data across the U.S. and is 
based primarily on high altitude aerial photo analysis (Kirchner 2014). Ground-based wetland 
delineations may yield changes to NWI-produced wetland boundaries or classifications, and USFWS 
makes no attempt to define jurisdictional boundaries of wetlands (Kirchner 2014). A detailed wetland 
determination effort with a field component was conducted within the Upper NF Toutle River assessment 
area.  

Within the immediately contributing watershed of the project area, the NWI lists three major wetland 
types that are contiguous to, bordering, or neighboring the NF Toutle River, Toutle River, and lower 
Cowlitz River. Palustrine emergent wetlands are characterized by rooted herbaceous hydrophytes. 
Palustrine scrub-shrub wetlands are dominated by hydrophytic woody vegetation less than 20 feet tall, 
and Palustrine forested wetlands are dominated by hydrophytic trees greater than 20 feet tall. Other 
classifications (which mostly characterize shallow ponds less than 8.2 feet deep at low water and less than 
20 acres in area) include Palustrine unconsolidated bottom, Palustrine aquatic bed, and Palustrine 
unconsolidated shore wetland types. Wetland vegetation is described in further detail in Section 3.3, 
Vegetation Communities. Most wetlands within the project area are seasonally or temporarily flooded, 
although some exhibit a semi-permanently flooded water regime. Wetland soils include at least one 
hydric soil indicator, and are often saturated at or below the surface. The NWI also classifies Riverine and 
Lacustrine Systems in the project area. Stream and river channels are sub-classified as upper perennial or 
intermittent with a temporarily, seasonally, or permanently flooded water regime. Lacustrine 
environments are classified in either the limnetic or littoral subsystems with permanently or semi-
permanently flooded water regimes. Table 3.2-12 lists acreages of NWI wetlands within the project area 
and each assessment area. Provisional 2014 NWI data is supplied for the Upper NF Toutle River 
assessment area (Kirchner 2014), while 1982 NWI data is used for the Lower NF Toutle River/Toutle 
River and lower Cowlitz River assessment areas (USFWS 1982).  
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Table 3.2-12. Acreages of NWI-Mapped Wetlands 

Project/ 
Assessment 

Area 

Palustrine Emergent 
Wetland 

Palustrine Forested 
Wetland 

Palustrine Scrub-shrub 
Wetland 

 Acres 

Percent 
Assessment 

Area (%) Acres 

Percent 
Assessment 

Area (%)  Acres 

Percent 
Assessment 

Area (%) 
Upper NF 
Toutle River 1 185.3 0.2 685.2 0.7 330.6 0.4 

Lower NF 
Toutle River/ 
Toutle River 2 

176.2 0.4 305.2 0.8 142.3 0.4 

Lower Cowlitz 
River 2 111.6 0.4 62.8 0.2 18.8 0.1 

Total Project 
Area 1,2 473 0.2 1,053.2 1.1 491.7 0.5 

Source: 1 Kirchner 2014, 2 USFWS 1982 

3.2.6.1 Upper NF Toutle River 
NWI-mapped wetlands in the Upper NF Toutle River assessment area and contributing watershed are 
summarized in Table 3.2-12. In addition to Palustrine wetlands, upper perennial and intermittent Riverine 
environments account for 3,450 acres and 1,560 acres, respectively. Freshwater ponds and lakes, 
including Spirit Lake, Coldwater Lake, and Castle Lake, occupy 4,043 acres. 

In 2013, USACE and contractors completed a detailed wetland determination effort to document wetlands 
in the Upper NF Toutle River assessment area in the sediment plain starting upstream of the SRS and 
extending to just downstream of the breached N-1 structure (Appendix B). The wetland survey area also 
included outlying areas identified as being within the influence of considered future SRS raises. Areas 
upstream of the N-1 structure were not accessible to field crew at the time of the field survey effort. A 
combination of field surveys and remote sensing methodology was employed to determine boundaries 
and classification of wetland area within the total survey area of 3,860 acres. 

The wetland determination identified a total of 67.7 acres of wetland area as defined by the Clean Water 
Act (CWA; Appendix B), where all three wetland parameters were present (hydrophytic vegetation, 
hydric soil, and wetland hydrology). The wetlands are classified as Palustrine emergent, Palustrine 
forested, and Palustrine scrub-shrub wetlands (Table 3.2-13; Figure 3.2-11). Perennial and intermittent 
Riverine environments were not delineated as part of the wetland determination effort. 

Table 3.2-13. Wetlands within the Upper NF Toutle River Wetland Survey Area  
Wetland 

Classification 
Area 

(acres) 
Percent of 

Survey Area (%) 

Palustrine Emergent 25.8 0.7 

Palustrine Forested 19.7 0.5 

Palustrine Scrub-Shrub 22.2 0.7 

Total 67.7 1.7 

Source: Appendix B 
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Figure 3.2-11. Wetlands in the Upper NF Toutle River Wetland Survey Area 
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Wetlands delineated within the Upper NF Toutle River wetland survey area are characterized by a 
seasonally or semi-permanently flooded hydrologic regime. They occur either as linear features along the 
periphery of the sediment plain that parallel the main river flow, as more rounded features where the 
topography has allowed more extensive seep wetlands to develop in stream deltas, or in areas where 
altered topography and hydrology has stabilized soil within the sediment plain. While wetland hydrology 
is present throughout most of the sediment plain, hydrophytic vegetation is either completely absent or 
present at less than 5 percent cover, and/or hydric soil indicators are absent in soil profiles. 

Wetlands also occur in association with the diversion berm built in 2012 as part of the GBS pilot project 
and along the margins of a large upland island within the sediment plain. The GBS diversion berm altered 
sediment plain hydrology by rerouting the NF Toutle River to the north bank of the sediment plain around 
the island. As a result, the substrate on the downstream side of the GBS berm has stabilized sufficiently to 
support hydrophytic vegetation growth and hydric soil development (Appendix B).  

A total of 14.5 acres of emergent wetlands are associated with the diversion berm effects. In addition, the 
western periphery of the island contains 7.9 acres of emergent and 7.5 acres of scrub-shrub wetlands, 
largely a result of the lower energy and depositional environment in the lee of the island (Figure 3.2-11). 
Here, wetland hydrology and hydric soil development result primarily from direct stream flow inputs 
from Alder Creek (Appendix B).  

Finally, a 15.4 acre forested wetland was identified immediately upstream of the SRS. Increases in water 
levels and sediment accretion have occurred in this alder-dominated wetland as a result of the 2012 SRS 
spillway raise, although current surveys of this area indicate the area has remained stable. Similarly, 
emergent wetlands in the Pullen Creek confluence area upstream of the SRS have been altered since 2012 
by increases in sedimentation and water inundation. Approximately half of this Palustrine emergent 
wetland area has been lost. Remaining wetland acreage near the Pullen Creek confluence total 11.1 acres, 
a decrease from the pre-2012 area of 22.9 acres (Appendix B). 

3.2.6.2 Lower NF Toutle River/Toutle River 
A detailed wetland field survey was not conducted for the Lower NF Toutle River/Toutle River 
assessment area, however NWI-mapped wetlands in the Lower NF Toutle River/Toutle River assessment 
area and contributing watershed include Palustrine emergent, Palustrine forested, and Palustrine scrub-
shrub wetlands (Table 3.2-12). These wetlands are either temporarily or seasonally flooded, and often 
occur on floodplain surfaces of perennial or intermittent tributaries. In addition, Riverine environments 
and freshwater ponds account for an additional 1,162.2 and 10.9 acres of seasonally or permanently 
inundated stream channels and waterbodies in the watershed area.  

3.2.6.3 Lower Cowlitz River 
NWI-mapped wetlands in the lower Cowlitz River assessment area and immediately contributing 
watershed include Palustrine emergent, Palustrine forested, and Palustrine scrub-shrub wetlands 
(Table 3.2-12). Wetlands in the watershed area are primarily seasonally flooded, and occur on the 
floodplains of tributaries and on the lower Cowlitz River valley bottom. Additionally, Riverine 
environments account for 1,353.8 acres. Freshwater ponds occupy an additional 15.6 acres within the 
area. No detailed wetland field survey effort was conducted to confirm NWI-mapped wetland acreages in 
the lower Cowlitz River assessment area. 
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3.3 Vegetation Communities 
This section provides a summary of vegetation communities within the MSH assessment area and the 
immediately contributing watersheds. Vegetation communities are characterized by ecosystem, or by land 
use classification in areas where natural vegetation has been significantly altered. An ecosystem is 
“defined as a group of plant community types (associations) that tend to co-occur within landscapes with 
similar ecological processes, substrates, and/or environmental gradients” (Comer et al. 2003). In addition, 
the land use classification system provides descriptions of the main causes of alteration to vegetation 
communities.  

Classification unit descriptions for forest, shrubland, agriculture, wetland, unvegetated, and invasive 
plants included in Table 3.3-1 are largely adapted from the Northwest Regional Gap Analysis Project 
(NWGAP) 2008 dataset with the National Vegetation Classification standard naming convention 
(NWGAP 2008). Additional information is derived from Washington Natural Heritage Program (WNHP) 
and Oregon Natural Heritage Information Center sources (WNHP 2011; WNHP 2008; Christy 2004). 
Statistics, including percent cover, elevation, and precipitation and temperature are derived from a 
Geographic Information System (GIS)-based analysis of NWGAP, USGS- National Elevation Dataset 
(NED), and PRISM data (NWGAP 2008, USGS 1999, PRISM 2013).  

Forest vegetation communities are defined as areas that are dominated by tree species at least 20 feet in 
height with greater than 25 percent total cover. Harvested forest not currently dominated by trees due to 
timber harvest or other large scale vegetation disturbance are also included in the forested classification 
unit. Shrubland vegetation communities are defined as those dominated by woody shrub species less than 
20 feet tall, with total cover generally exceeding 25 percent. Some trees may be present, but make up less 
than 25 percent of total cover. Agricultural vegetation communities are defined as areas where herbaceous 
vegetation has been planted for agricultural or grazing purposes, and is usually heavily managed for food, 
feed, or fiber production. Herbaceous vegetation accounts for greater than 75 percent of total plant cover. 

Wetland vegetation communities are defined as areas that are dominated by hydrophytic wetland 
vegetation, and that exhibit indicators of both wetland hydrology and wetland. Wetlands dominated by 
herbaceous vegetation are classified as emergent wetland environments. Wetlands dominated by woody 
shrub species less than 20 feet tall with total cover generally exceeding 25 percent, with taller trees 
comprising less than 25 percent of total cover, are classified as shrub wetlands. Wetlands dominated by 
trees at least 20 feet tall with greater than 25 percent total cover are classified as forested wetland 
environments. 

Invasive plant species are prevalent at a global scale, especially as modern vectors of transport allow 
abrupt and rapid species introductions. While the majority of non-native species introduced accidentally 
or purposefully to ecosystems do not become problematic in their new environments, some possess traits 
which provide competitive advantages over native species. These non-native invasive species often 
spread rapidly throughout landscapes. 

Unvegetated/Developed/Disturbed lands include the MSH crater and debris avalanche surfaces that are 
either sparsely vegetated or devoid of vegetation, and developed and disturbed land including low and 
high intensity human development primarily associated with municipalities located adjacent to the 
Cowlitz River.  
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Table 3.3-1. Assessment Area Vegetation Community Summary Statistics 
C

la
ss
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ca

tio
n 

Un
it Ecosystem 

Area in 
Project Area 
Watershed 

mi2 (%) 

Elevation 
Average / 

Range (ft asl) 

Mean Annual 
Precip Average 

/ Range (in) 

Mean 
Annual 
Temp 
(°F) 

Dominant Species 

Fo
re

st
 

North Pacific Maritime 
Mesic-Wet Douglas-fir-
Western Hemlock Forest 

81.4 
(32%) 

1,266 
30 to 5,564 

69 
46 to 108 

48 

Trees: Douglas-fir, western hemlock, 
western red cedar 
Shrubs: salmon-berry, vine maple, 
shallon 
Herbs: sword fern, devil’s club,  

North Pacific Maritime 
Dry-Mesic Douglas-fir-
Western Hemlock Forest 

6.1 
(2%) 

1,007 
25 to 5,040 

68 
49 to 112 

49 

Trees: Douglas-fir, western hemlock, 
western red cedar 
Shrubs: salmon-berry, vine maple, 
shallon 
Herbs: devil’s club 

North Pacific Dry-Mesic 
Silver Fir-Western Hemlock-
Douglas-fir Forest 

12.2 
(5%) 

3,221 
1,903 to 4,629 

108 
91 to 121 

45 

Trees: Pacific silver fir,  noble fir, 
western hemlock, Douglas-fir 
Shrubs: dwarf Oregon-grape, 
huckleberry, Pacific and white 
rhododendron 
Herbs: sweet after death, bear grass 

North Pacific Lowland 
Mixed Hardwood-Conifer 
Forest and Woodland 

1.8 
(0.7%) 

116 
16 to 300 

50 
47 to 53 

52 

Trees: Douglas fir, western red cedar, 
grand fir, western hemlock, Sitka 
spruce, bigleaf maple, red alder, 
pacific dogwood 
Shrubs: dwarf Oregon-grape, shallon, 
vine maple, beaked hazelnut, Pacific 
poison-oak 

Harvested Forest-Shrub 
Regeneration 

70.6 
(28%) 

2860 
41 to 5887 

99 
47 to 135 

45 

Varies: Vegetation usually < 16 ft tall, 
dominated by shrubs, early 
successional trees, environmentally-
stunted trees 

Harvested Forest-
Northwestern Conifer 
Regeneration 

14.1 
(6%) 

828 
30 to 3809 

59 
50 to 85 

51 
Varies: Trees mostly coniferous, 
sometimes with bigleaf maple and 
red alder 

Harvested Forest-
Grass/Forb Regeneration 

2.0 
(0.8%) 

182 
27 to 952 

48 
47 to 52 

52 Varies: Grasses and forbs 
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Dominant Species 
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North Pacific Lowland 
Riparian Forest and 
Shrubland 

9.2 
(4%) 

1065 
10 to 4085 

68 
44 to 112 50 

Trees: Sitka willow, black cottonwood, 
red alder, bigleaf maple, Oregon 
ash, dogwood, grand fir, Douglas-fir, 
Sitka spruce, western red cedar 
Herbs: Common 
sedge/rush/hydrophytic grass species 

W
et

la
nd

 

Temperate Pacific 
Freshwater Emergent 
Marsh 

1.9 
(0.7%) 

349 
14 to 3571 

49 
46 to 56 52 

Herbs: Hardstem bulrush, soft rush, 
water sedge, horsetail spp., common 
deerweed, spreading bent, reed 
canarygrass 

North Pacific Shrub 
Swamp 

1.0 
(0.4%) 

692 
19 to 3246 

52 
47 to 55 51 

Shrubs/Small Trees: Varies; Common 
species include willow, dogwood, 
alder, black cottonwood 
Herbs: Wetland sedge and rush 
species 

Forested Wetland 0.03 
(0.01%) 

905 
807 to 1017 

64 
64 to 64 39 

Trees: Red alder, Douglas-fir, bigleaf 
maple, bitter cherry, Sitka willow, red 
alder 
Herbs: horsetail, sedge and rush 
species 

A
gr

ic
ul

t
ur

al
 

Pasture/Hay 6.3 
(3%) 

275 
12 to 4074 

52 
43 to 100 52 

Herbs: bluegrass, brome, fescue and 
foxtail species, orchardgrass, 
spreading bentgrass, reed 
canarygrass 

D
ev

el
op

ed
/ 

D
ist

ur
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d 
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nd
 North Pacific Active 

Volcanic Rock and 
Cinder Land 

21.6 
(9%) 

3488 
753 to 8330 

126 
64 - 206 43 Primarily unvegetated 

Developed/Disturbed 
Land 

7.2 
(3%) 

613 
7 to 4571 

55 
45 to 121 51 

Vegetation component minor; Mainly 
housing units, development, 
disturbed areas with little to no 
vegetation 
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3.3.1 Old Growth Forest Stands 
WDFW completed an abbreviated survey of known old growth forest stands in the Upper NF Toutle 
River assessment area on March 6, 2014 (WDFW 2014a). The three surveyed old growth forest stands 
were not delineated in the 1984 EIS, but were incorporated in the general forest description in the 1984 
EIS (USACE 1984a). The old growth stands are located within the USACE leased buffer zone adjacent to 
the sediment plain (see Figure 3.3-2 in Section 3.3.2.1).  

A priority terrestrial habitat in the WDFW Priority Habitats and Species List (WDFW 2008) is an Old 
Growth/Mature Forest type. Old Growth forest stands west of the Cascade crest are defined by the 
following characteristics: 

Stands greater than 7.5 acres (3 hectares) having at least two tree species, forming a multi-layered canopy 
with occasional small openings; with at least eight trees per acre (20 trees per hectare) that are greater than 
32 inches (81 centimeters) in diameter at breast height or greater than 200 years of age; and greater than 
four snags per acre (10 snags per hectare) over 20 inches (51 centimeters) diameter and 15 feet (4.6 
meters) tall; with numerous downed logs, including four logs per acre (ten logs per hectare) that are greater 
than 24 inches (61 centimeters) diameter and greater than 50 feet (15 meters) long (WDFW 2008). 

Three forest stands meeting all criteria of the old growth definition were observed in the Upper NF Toutle 
River assessment area, adjacent to the sediment plain in the Alder Cove area that has a secondary channel 
of the NF Toutle River, and in the vicinity of Alder Creek and Deer Creek (see Figure 3.3-2 in Section 
3.3.2.1). Many trees were observed within 10 feet of the existing NF Toutle River water surface elevation 
and several were at the water’s edge. Old growth trees are located adjacent to standing water in the Alder 
Creek delta wetlands and an old growth snag is located in standing water.  

The northwestern-most old growth stand observed in the Upper NF Toutle assessment area is 
approximately 8 acres in total size and located in the North Pacific maritime mesic-wet Douglas-fir-
western hemlock forest ecosystem. This stand is located within a riparian zone of a tributary to Alder 
Creek and is characterized by a typical density of 22.6 trees per acre, based on an absolute count of 34 
trees within a 1.5 acre typical area. Species sampled for determination of old growth stand characteristics 
include Douglas-fir (Pseudotsuga menziesii), western red cedar (Thuja plicata), and western hemlock 
(Tsuga heterophylla; n = 43). The average diameter at breast height (DBH) of measured representative 
trees was 42 inches. The largest specimen measured was a western red cedar at 63 inches DBH. The 
average DBH of standing snags was 41 inches (n = 4).  

The old growth stand found adjacent to mainstem Alder Creek south of the Alder Creek rearing ponds is 
approximately 57 acres in size. The Alder Creek rearing ponds support a large wetland and a number of 
large diameter trees are located at slightly higher elevations adjacent to the pond. Typical density is 36 
trees per acre, based on an absolute count of 9 trees within a 0.25 acre typical area. Species measured 
include Douglas-fir, Sitka spruce (Picea sitchensis), and western hemlock (n = 10). The average DHB of 
measured representative trees was 41 inches. The largest tree measured was a Douglas-fir at 47 inches 
DBH. Additionally, one standing snag was measured at 53 inches DBH. This stand is located generally 
within the North Pacific maritime mesic-wet Douglas-fir-western hemlock forest ecosystem. 

An old growth stand of approximately 47 acres in size was found along an unnamed tributary to NF 
Toutle River in the vicinity of Deer Creek. It is generally located within the dry-mesic variant of the 
Douglas-fir western hemlock forest ecosystem. The stand is characterized by a typical density of 23 trees 
per acre, based on an absolute count of 24 trees within a 1.04 acre typical area. Measured species include 
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Sitka spruce, Douglas-fir, western red cedar, and western hemlock (n = 11). The average DBH of 
measured representative trees was 58 inches. The largest tree measured was a Douglas-fir with 103 inches 
DBH. Based on tree age analysis metrics, old growth Douglas-fir has a growth rate of 1 inch per 5 years. 
Applying this growth factor to the 103 inch DBH Douglas-fir measured in the Deer Creek stand, yields a 
predicted age of 515 years. One standing snag was measured with 37 inches DBH.  

3.3.2 Project Area Vegetation Communities 
This section describes the spatial distribution of the vegetation communities within each of the three MSH 
project assessment areas and their immediately contributing watersheds (Figure 3.3-1).  
Detailed characteristics of each of the assessment areas are described in Table 3.3-2. 

Table 3.3-2. MSH Assessment Area Watershed Characteristics 

Project / Assessment Area 
Watershed Size 

(sq mi) 

Elevation Range & 
Average Elevation 

(ft) 

Precipitation Range & 
Average Precipitation 

(in) 

Upper NF Toutle River 144.0 804 – 8,366 
2,941 

64 – 206 
105 

Lower NF Toutle River/ 
Toutle River  

63.3 46 – 2,743 
710 

47 – 78 
56 

Lower Cowlitz River 44.2 8 – 1,230 
97 

43 – 63 
51 

MSH Project Area 251.5 8 – 8,366 
1,919 

43 – 206 
83 

Source: USGS 1999; PRISM 2013 
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Figure 3.3-1. MSH Project Assessment Areas and Contributing Watersheds 
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3.3.2.1 Upper NF Toutle River Assessment Area 
Vegetation and land cover in the Upper NF Toutle assessment area and immediately contributing 
watershed has been shaped by landscape-level changes associated with the 1980 MSH eruption. The 
crater, north flank of the volcano, and debris avalanche are classified as volcanic rock and cinder land and 
are devoid of vegetation. The barren land classification extends downstream to the SRS, and covers the 
mudflow deposits in the NF Toutle River valley bottom. Surrounding the volatile crater and debris 
avalanche landscape, forest ecosystems are regenerating in the immediate blast zone and forest blow-
down area. Most of the regenerating area is characterized by shrubs, saplings, and environmentally-
dwarfed trees less than 20 feet tall. Beyond the reach of the eruption, intact areas of dry-mesic silver 
fir/western hemlock/Douglas-fir forest exist in relatively high-elevation environments. Forest composition 
transitions to a mesic-wet Douglas-fir/western hemlock forest west and extending lower in elevation than 
the dry-mesic silver fir/western hemlock/Douglas fir forest. This mesic-wet forest dominates areas 
surrounding the sediment plain directly upstream from SRS. Table 3.3-3 provides a summary and 
Figure 3.3-2 displays the spatial distribution of ecosystem and land use classifications found within the 
Upper NF Toutle River assessment area and immediately contributing watershed (NWGAP 2008).  

Table 3.3-3. Ecosystem in the Upper NF Toutle River Watershed 
Classification 

Unit 
Ecosystem Watershed 

Area (sq mi) 
Percent of 

Watershed (%) 
 Forest North Pacific Maritime Mesic-Wet Douglas-fir-

Western Hemlock Forest 34.0 23.6 

North Pacific Maritime Dry-Mesic Douglas-fir-
Western Hemlock Forest 1.8 1.3 

North Pacific Dry-Mesic Silver Fir-Western Hemlock-
Douglas-fir Forest 12.2 8.5 

North Pacific Lowland Mixed Hardwood-Conifer 
Forest and Woodland 0.0 0.0 

Harvested Forest-Shrub Regeneration 56.6 39.3 

Harvested Forest-Northwestern Conifer 
Regeneration 2.5 1.8 

Harvested Forest-Grass/Forb Regeneration 0.0 0.0 

Shrubland North Pacific Lowland Riparian Forest and 
Shrubland 4.6 3.2 

Wetland Temperate Pacific Freshwater Emergent Marsh 0.2 0.1 

North Pacific Shrub Swamp 0.2 0.1 

Forested Wetland 0.0 0.0 

Agricultural Pasture/Hay 0.0 0.0 

Unvegetated/
Developed/ 
Disturbed Land 

North Pacific Active Volcanic Rock and Cinder 
Land 21.6 15.0 

Developed/Disturbed Land 0.9 0.7 

Miscellaneous Systems Comprising Less than 1% of Watershed 
Area 9.3 6.4 

Total 144.0 100.0 

Source: NWGAP 2008 
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Figure 3.3-2. Upper NF Toutle River Vegetation Communities 
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3.3.2.2 Lower NF Toutle River and Toutle River Assessment Area 
Approximately half of land cover in the Lower NF Toutle River/Toutle River assessment area and 
immediately contributing watershed is characterized by the mesic-wet Douglas-fir/western hemlock forest 
ecosystem. The dry-mesic fir/hemlock forest variant also occurs in patches within the larger forest matrix. 
The rest of the assessment area, especially areas beginning 8 miles downstream of the SRS, is 
characterized by a patchwork mosaic of harvested forest, in both the shrub regeneration and Northwestern 
conifer regeneration phases. In addition, the lowland riparian forest and shrubland ecosystem is present 
throughout the watershed, mostly along floodplain environments of the NF Toutle River, Toutle River, 
and tributary streams. Developed or disturbed land is present mainly along roads, power line easements, 
and residential areas. Agricultural land in the pasture/hay land use classification is present in 2 percent of 
the watershed area. 

Table 3.3-4 provides a summary and Figure 3.3-3 displays the spatial distribution of ecosystem and land 
use classifications found within the Lower NF Toutle River/Toutle River assessment area and 
immediately contributing watershed.  

Table 3.3-4. Ecosystems in the Lower NF Toutle River/Toutle River Watershed 
Classification 

Unit 
Ecosystem Watershed 

Area (sq mi) 
Percent of 

Watershed (%) 
 Forest North Pacific Maritime Mesic-Wet Douglas-fir-

Western Hemlock Forest 30.8 48.7 

North Pacific Maritime Dry-Mesic Douglas-fir-
Western Hemlock Forest 3.2 5.0 

North Pacific Dry-Mesic Silver Fir-Western Hemlock-
Douglas-fir Forest 0.0 0.0 

North Pacific Lowland Mixed Hardwood-Conifer 
Forest and Woodland 0.0 0.0 

Harvested Forest-Shrub Regeneration 9.0 14.3 

Harvested Forest-Northwestern Conifer 
Regeneration 9.9 15.7 

Harvested Forest-Grass/Forb Regeneration 0.4 0.7 

Shrubland North Pacific Lowland Riparian Forest and 
Shrubland 3.5 5.5 

Wetland Temperate Pacific Freshwater Emergent Marsh 0.9 1.4 

North Pacific Shrub Swamp 0.4 0.7 

Forested Wetland 0.0 0.0 

Agricultural Pasture/Hay 0.0 0.0 

Unvegetated/ 
Developed/ 
Disturbed Land 

North Pacific Active Volcanic Rock and Cinder 
Land 0.1 0.1 

Developed/Disturbed Land 1.3 2.1 

Miscellaneous Systems Comprising Less than 1% of Watershed 
Area 3.70 5.7 

Total 63.3 100.0 

Source: NWGAP 2008 
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Figure 3.3-3. Lower NF Toutle River/Toutle River Vegetation Communities 
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3.3.2.3 Lower Cowlitz River 
Most of the forested area surrounding the lower Cowlitz River valley bottom is classified as the mesic-
wet Douglas-fir/western hemlock forest ecosystem. Timber harvest has occurred in the lower Cowlitz 
area more recently than in the other assessment areas. More developed and disturbed land is also present 
in the lower Cowlitz River than in the other assessment areas.  

Lowland riparian forest and shrubland associated with tributary floodplain environments accounts for a 
small proportion (3 percent) of the assessment area. Additionally, the most expansive areas of freshwater 
emergent marsh systems found in the project area are within this area, associated with gently sloping 
floodplain and riparian environments along the lower Cowlitz River corridor. The agricultural pasture/hay 
land use classification is associated with 14 percent of land area within the watershed, and occurs mostly 
in low elevation environments along the lower Cowlitz River valley bottom.  

Table 3.3-5 provides a summary and Figure 3.3-4 displays the spatial distribution of ecosystem and land 
use classifications found within the lower Cowlitz River assessment area and immediately contributing 
watershed. 

Table 3.3-5. Ecosystems in the Lower Cowlitz River Watershed 
Classification 

Unit Ecosystem 
Watershed 

Area (sq mi) 
Percent of 

Watershed (%) 
 Forest North Pacific Maritime Mesic-Wet Douglas-fir-

Western Hemlock Forest 16.6 37.6 

North Pacific Maritime Dry-Mesic Douglas-fir-
Western Hemlock Forest 1.1 2.5 

North Pacific Dry-Mesic Silver Fir-Western 
Hemlock-Douglas-fir Forest 0.0 0.0 

North Pacific Lowland Mixed Hardwood-Conifer 
Forest and Woodland 1.8 4.0 

Harvested Forest-Shrub Regeneration 4.9 11.0 

Harvested Forest-Northwestern Conifer 
Regeneration 1.6 3.6 

Harvested Forest-Grass/Forb Regeneration 1.6 3.6 

Shrubland North Pacific Lowland Riparian Forest and 
Shrubland 1.2 2.7 

Wetland Temperate Pacific Freshwater Emergent Marsh 0.8 1.7 

North Pacific Shrub Swamp 0.4 0.9 

Forested Wetland 0.0 0.0 

Pasture/Hay Pasture/Hay Agricultural Production 6.3 14.0 

Unvegetated/ 
Developed/ 
Disturbed Land 

North Pacific Active Volcanic Rock and Cinder 
Land 0.0 0.0 

Developed/Disturbed Land 4.9 11.2 

Miscellaneous Systems Comprising Less than 1% of Watershed 
Area 3.20 7.2 

Total 44.2 100.0 

Source: NWGAP 2008 
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Figure 3.3-4. Lower Cowlitz River Vegetation Communities 
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3.4 Wildlife 
This section describes the wildlife species and habitats found within the three MSH project assessment 
areas. Emphasis is placed on discussion of the MSH elk herd, whose habitat overlaps the project area, 
because it provides important recreational, aesthetic, and economic benefits to the region. The WDFW 
provides management of the elk and elk habitat that occurs within the Upper NF Toutle River assessment 
area.  

The Upper NF Toutle assessment area includes the sediment plain upstream of the SRS up to 
approximately 1 mile above the breached N-1 structure. This assessment area is located within the 6,589-
acre Mount St. Helens Wildlife Area (MSH Wildlife Area), which extends from the western boundary of 
the Mount St. Helens National Volcanic Monument along the NF Toutle River downstream to the SRS. 
WDFW established the MSH Wildlife Area in 1990 when 2,533 acres of land was acquired from the 
Weyerhaeuser Company through a land exchange (WDFW 2006a). More recently, a 2009 land transfer 
from the Washington State Department of Transportation (WSDOT) expanded the wildlife area to its 
current size. Many species of wildlife inhabit the area and surrounding forest including elk, deer, black 
bears, cougars, eagles, waterfowl, and small mammals. Wildlife species and habitat described in this 
section are present in the NF Toutle River valley both upstream and downstream of the SRS, and can also 
occur within the lower Cowlitz River assessment area. Federal- or state-designated threatened, 
endangered, or candidate species or species of concern are discussed in further detail in Section 3.6 
Threatened and Endangered Species. 

3.4.1 Elk and Elk Habitat 
The MSH elk herd generally inhabits the area east of Interstate Highway 5 from Centralia south to the 
Oregon/Washington border, and roughly west to Highway 97 (WDFW 2006a). The Upper NF Toutle 
River and the Lower NF Toutle River/Toutle River assessment areas for this project fall within this range 
and are inhabited by the MSH elk herd. Elk are also present in the lower Cowlitz River assessment area; 
however, the discussion of elk and elk habitat focuses on the Upper NF Toutle River and the Lower NF 
Toutle River/Toutle River assessment areas as impacts from the proposed alternatives in the lower 
Cowlitz River are confined to dredging the river itself and dredge material disposal, and would produce 
little to no impacts on elk or their habitat.  

3.4.1.1 Life History 
The MSH Wildlife Area and the NF Toutle River are within the range of elk herds that inhabit the 
western Cascade Mountains in Washington. Optimal elk habitat consists of a mix of clearings and 
meadows that produce grasses and forbs interspersed with areas of closed canopy forest to provide cover 
from severe weather and to conceal newborn calves in the spring. Elk are hardy animals and typically 
choose cover only during extreme weather.  

Elk are social animals, living in herds of varying size and composition throughout the year (Peek 2003). 
During spring, summer, and winter, elk tend to split into herds consisting of cows and calves, and herds 
consisting only of bulls (L.L. Irwin 2002). Elk require large amounts of food due to their body size. In 
spring and summer, elk primarily graze on grasses, sedges, and forbs. In the fall, they switch to browsing 
on sprouts and the branches of shrubs and trees (WDFW 2005; Merrill et al. 1987). During the winter 
months, they eat primarily grasses that are available and not covered by deep snow, but will also gnaw on 
aspen or other deciduous tree trunks (WDFW 2005). 
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Elk herds in mountainous areas, such as those surrounding the Upper NF Toutle River assessment area, 
migrate seasonally up and down elevation or river drainages in response to weather and seasonal changes 
in vegetation. Winter elk ranges typically include lower valleys and denser vegetation, such as mature 
forests (Blejwas 2008). Transitional ranges are used in spring and fall as elk move between summer and 
winter ranges. Individuals generally retain the same ranges and travel the same routes from year to year 
(L.L. Irwin 2002; Peek 2003).  

3.4.1.2 Mount St. Helens Elk Herd 
The MSH elk herd is one of ten designated herds in Washington. The geographic extent of habitat used by 
the MSH herd encompasses habitat in five Population Management Units (PMU’s) and fourteen Game 
Management Units (GMU’s) in the Clark, Cowlitz, Klickitat, Lewis, and Skamania counties of 
southwestern Washington (WDFW 2006b). Within PMU 53 and 56, GMU’s that overlap the project area 
include 556, 522, 524, 520, and 550. The MSH elk herd is primarily comprised of the Roosevelt 
subspecies of North American elk (Cervus elaphus roosevelti), with Rocky Mountain elk (C. elaphus 
nelsoni) and hybrids, or genetically mixed populations of Roosevelt elk and Rocky Mountain elk, 
occurring in fewer numbers (WDFW 2006b). Because of the important recreational, aesthetic, and 
economic benefits that the MSH herd provides to the region, elk have been the main emphasis for 
management of the MSH Wildlife Area, which supports approximately 100 resident and over 600 
migratory elk (WDFW 2006a). 

3.4.1.3 Elk Habitat 
The majority of the area used by the MSH elk herd in the project vicinity is currently dominated by 
secondary and successional coniferous forest in commercial forestland. This includes harvested 
forest/shrub regeneration in the Upper NF Toutle River assessment area, and harvested forest conifer 
regeneration in the Lower NF Toutle River/Toutle River area as described in the Section 3.3, Vegetation, 
above. Historically, most of the project area was dense coniferous forest. However, the 1980 eruption of 
MSH buried much of the NF Toutle River Valley in a mudflow and drastically impacted about 230 square 
miles (575 square kilometers) of MSH elk habitat. Habitat in the blast zone was transformed from native 
mature coniferous forests to early successional vegetation (e.g., regenerating grass/forb-dominated 
vegetation), which provided greater quantity and quality of elk forage (WDFW 2006a).  

Habitat quality of the mudflow area was further enhanced when the area was seeded in order to reduce 
erosion and transport of sediment downstream into the Cowlitz and Columbia Rivers. This planting effort 
provided new grassy vegetation cover that was attractive to elk particularly during the winter months 
(WDFW 2006a). However, due to the braided channel morphology and extensive channel migration of 
the Upper NF Toutle River, much of the sediment plain has remained un-vegetated since the 1980 
eruption. Consequently, plant colonization within the sediment plain itself has remained impeded and 
does not support elk forage habitat. Early successional vegetation that has established around the margins 
of the sediment plain and on islands in the sediment plain has provided good forage habitat for the MSH 
elk herd as shown in Figure 3.4-1. Erosion from channel migration during occasional high flow events 
has resulted in losses of some of these forage areas along the margins of the sediment plain. The mudflow 
area is also a low elevation flat valley bottom surrounded by higher slopes making it a natural area for elk 
to escape severe winter conditions of higher elevations. Over time, some areas within the Upper NF 
Toutle River assessment and surrounding areas have gradually matured to an early-secondary 
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successional forest stage, which has greatly diminished the quality of the habitat for elk foraging (WDFW 
2006a, b).  

Vegetation in the riparian corridors along the Upper and Lower NF Toutle River are a mix of red alder, 
black cottonwood, big-leaf maple, Douglas fir, Sitka spruce, western hemlock, and western red cedar 
overstory, with an understory that includes salmonberry, Pacific ninebark (Physocarpus capitatus), ocean 
spray (Holodiscus discolor), vine maple, ferns, and grasses (See Section 3.3 Vegetation). Riparian 
corridors provide important habitat connectivity between summer and winter ranges for elk and for many 
other permanent and migrant species that use the project area. Habitat connectivity is the degree to which 
the landscape facilitates the movement of animals between habitats required for their survival such as 
breeding sites, areas for forage, and cover. Roads and other alterations to the landscape can create barriers 
to animal movements. Rivers and flooded areas and open areas that lack cover can also be barriers or 
deterrents to animal movements. The lower Cowlitz River assessment area contains the most fragmented 
habitat in the MSH project area, with Interstate 5 and the Cowlitz River bisecting the area, as well as 
urban development around Longview, Castle Rock, and Kelso. The Upper NF Toutle River and Lower 
NF Toutle River/Toutle River assessment areas are much less developed and provide larger habitat areas 
with greater connectivity. Elk can freely traverse the sediment plain to access forage and forest cover on 
both sides of the Upper NF Toutle River. 
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Figure 3.4-1. Elk Habitat in the Upper NF Toutle River 
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3.4.1.4 Upper NF Toutle Area Elk Habitat Management 
Habitat quantity and quality has the greatest influence on the population size of the MSH elk herd. 
Hydroelectric dam construction has resulted in the loss of prime historical wintering habitat along the 
upper Cowlitz and Lewis rivers (WDFW 2006b). The MSH blast created early successional vegetation for 
elk forage during the early stages of regeneration within the blast zone. Now, forest succession has 
reduced the amount of forage in these areas and consequently reduced the size of the herd it can support. 
The reduction in prime forage habitat within much of the wildlife area has been a contributing factor in 
periodically large numbers of winter elk mortalities in the area (WDFW 2006b). The MSH herd faces 
further loss of elk habitat due to residential development and urbanization within historical habitat areas. 
Further threats to the MSH elk herd include a bacterial disease that causes elk to be hobbled by missing or 
deformed hooves. Reports of elk with this disease have increased in recent decades in southwestern 
Washington. Since 2008, the disease has spread from the Cowlitz River Basin to Pacific, Grays Harbor, 
Lewis, Clark and Wahkiakum counties, affecting the MSH and Willapa Hills elk herds. Scientists believe 
the bacteria are transmitted through the wet soil of lowland areas (WDFW 2014b).  

One objective of the Mount Saint Helens Wildlife Area Management Plan (MSH Wildlife Area Plan; 
WDFW 2006a) and MSH Elk Herd Management Plan (WDFW 2006b) is to improve the quantity and 
quality of elk habitat. Strategies employed to meet this objective include: planting erosion prone areas 
with palatable woody forage species to stabilize the remaining MSH mudflow and reduce bank erosion 
along the sediment plain between the N-1 and SRS, and improve forage quantity and quality; periodically 
monitoring changes in habitat productivity and quality of forage; reducing non-compatible public use 
during periods of winter stress, and reducing the overall herd size. Non-compatible public uses are those 
that cause undue disturbance to elk through inadvertent or intentional human harassment such as off road 
vehicle use and off-leash dogs. These disturbances can result in increased energy expenditures by elk and 
a greater potential for winter mortalities.  

Despite WDFW’s efforts to expand and enhance forage production on the mudflow plain (portion of the 
sediment plain upstream from the breached N-1 structure), erosion of the mudflow in the mid-1990s and 
landscape scale vegetation changes due to maturation of surrounding commercial forests have reduced the 
area’s capacity to support wintering elk populations (WDFW 2006a). Flooding that occurred throughout 
southwest Washington in 1996 and 1997 impacted the MSH Wildlife Area, causing major shifts in the 
Upper NF Toutle River channel and eroding hundreds of acres of the original mudflow that was a 
productive area for elk forage. The eroded areas now consist of extensive gravel bars producing little or 
no forage (WDFW 2006a). The location of the NF Toutle River channel continues to fluctuate throughout 
the sediment plain and prevents the establishment of successional vegetation that could provide higher 
quality forage. Prior to 2003, management efforts in the MSH Wildlife Area have focused on expanding 
areas of high forage production, including seeding large areas of gravel bars. Almost all of the gravel bar 
seeding efforts were unsuccessful, due to continued erosion by the shifting NF Toutle River channel. 
Planting sites that were protected from erosion damage were successful to various degrees. During the 
wetland determination field work in 2013, evidence of elk browsing in some of the larger wetlands with 
in the Upper NF Toutle River assessment area was observed. 

Since 2003 the emphasis of elk habitat management has shifted toward erosion control measures to 
protect existing forage (Figure 3.4-2). A linear 4-mile area along the edge of the remaining mudflow was 
planted with a grass/legume seed mix, trees, and shrubs. By 2004, approximately half of this previously 
unvegetated slope had established vegetation (WDFW 2006a). In 2012 and 2013, 2.5 miles of riverbank 
was seeded to lessen the risk of further major losses of riparian and elk forage habitat due to river 

Page 3-44 Mount St. Helens Long-Term Sediment Management Plan 
Draft Supplemental Environmental Impact Statement August 2014 



avulsions and erosion (WDFW 2014b). Elk habitat management efforts continue to focus on increasing 
the area of preferred grasses and forbs, improving forage quality through fertilizer applications, and 
decreasing noxious weed levels below current levels. Forage enhancement in the MSH Wildlife Area has 
encompassed up to 160 acres in recent years. The forage enhancement sites receive one or more 
treatments each year, of mowing, liming, fertilizing, or harrowing. The overall production of forage at 
these sites continues to increase, with there being up to 40 percent more forage at treated sites versus non-
treated sites (WDFW 2014b). 

In addition, part of WDFW’s MSH Elk Herd Management Plan (2006b) calls for reducing the size of the 
herd from 12,500 to approximately 10,000 elk to remain in keeping with habitat conditions and public 
tolerance. Reducing elk densities can lessen overwinter mortality by improving elk nutrition and body 
condition of the remaining animals (WDFW 2006b). Implementation of the herd density reduction plan 
called for the expansion of hunting opportunities in the MSH Wildlife Area and surrounding lands. Since 
the plan has been enacted, efforts made to improve and expand hunting opportunities and increase harvest 
numbers within the MSH Wildlife Area have been met with mild success. 
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Figure 3.4-2. MSH Wildlife Area Planting and Forage Enhancement Sites 
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3.4.2 Bird Species and Habitat 
The project area includes the Toutle River, located in the Western Cascades, and the lower 20 miles of the 
Cowlitz River, located in the Cowlitz/Chehalis foothills of the Puget Lowlands. These two portions of the 
project area provide two very distinct habitats for numerous bird species, including a variety of 
waterfowl, wading birds, passerines, and raptors. The MSH Wildlife Area Plan (WDFW 2006a) provides 
a complete list of bird species that potentially occur in the NF Toutle River watershed. 

The varied habitat types within the Toutle River basin support a wide variety of bird species. 
Representative bird species in the project area vary by ecoregion, habitat type, and, in many cases, time of 
year. Many of the species present are full-time residents, while others are seasonal or migratory. Most 
seasonal birds migrate along the Pacific Flyway, breeding mainly in temperate North America and 
wintering primarily south of the United States–Mexico border.  

3.4.2.1 Toutle River Basin 
Much of the Toutle River Basin (including both the Upper NF Toutle and the Lower NF Toutle 
River/Toutle River assessment areas) is steep and does not provide large open water stopover areas 
favored by migrating waterfowl. The SRS has created some ponding but is not a major waterfowl 
attractant. Waterfowl and other aquatic birds often use the fringes of the Toutle River and associated slack 
water for wading and feeding, with limited use for breeding. Species known to inhabit the basin include 
Canada geese (Branta canadensis), mallard (Anas platyrhynchos), American wigeon (A. americana), 
green-winged teal (A. carolinensis), wood duck (Aix sponsa), Barrows’s goldeneye (Bucephala 
islandica), and hooded merganser (Lophodytes cucullatus). Other aquatic birds present in the Toutle 
River basin include great blue heron (Ardea herodias), green back heron (Butorides virescens), and 
common sandpiper (Actitis hypoleucos; WDFW 2006a).  

Upland game birds found in the area included ruffed grouse (Bonasa umbellus) and blue grouse 
(Dendragapus obscurus; Schroeder 2005a, 2005b). Ruffed grouse usually occur in deciduous forest or 
mixed forests characterized by variation in successional stages interspersed with mountain prairies, fields, 
and clearcuts (Brewer 1980). Blue grouse on the other hand are mostly associated with coniferous forests, 
often perched high in the canopy. Blue grouse and common raven (Corvus corax) are resident birds and 
local breeders in the area (BirdWeb 2014). There are many species of birds that use the MSH National 
Volcanic Monument area for breeding. A few of the common bird species seen regularly during the 
summer months are: American kestrel (Falco sparverius), spotted sandpiper (Actitis macularius), 
Wilson's snipe (Gallinago delicata), common nighthawk (Chordeiles minor), willow flycatcher 
(Empidonax traillii), warbling vireo (Vireo gilvus), barn swallow (Hirundo rustica), northern rough-
winged swallow (Stelgidopteryx serripennis), American pipit (Anthus rubescens), white-crowned sparrow 
(Zonotrichia leucophrys), savannah sparrow (Passerculus sandwichensis), dark-eyed junco (Junco 
hyemalis), red-winged blackbird (Agelaius phoeniceus), and various warbler species (BirdWeb 2014).  

Birds of prey are common in the Toutle River basin and include barred owl (Strix varia), western screech-
owl (Megascops kennicottii), northern saw-whet owl (Aegolius acadicus), great horned owl (Bubo 
virginianus), red-tailed hawk (Buteo jamaicensis), sharp-shinned hawk (Accipiter striatus), Cooper's 
hawk (A. cooperii), goshawk (A. gentilis), kestrel (Falco sparverius), merlin (F. columbarius), osprey 
(Pandion haliaetus), golden eagle (Aquila chrysaetos) and bald eagle (Haliaeetus leucocephalus; WDFW 
2006a, BirdWeb 2014). Most of these species are common in coniferous and mixed forests with 
interspersed late and early successional forests, creating foraging and perching opportunities. The 
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sediment plain upstream of the SRS provides a large open area for hunting as vegetation in the area 
recovers and small mammal populations increase.  

Local stands of old growth forest and many snag areas are found surrounding the sediment plain and 
provide habitat for other birds including many species of woodpeckers, such as pileated (Dryocopus 
pileatus), downy (Picoides pubescens), hairy (P. villosus), black-backed (P. arcticus), and three-toed (P. 
dorsalis), and other cavity excavators such as the red-breasted sapsucker (Sphyrapicus ruber) and the red-
breasted nuthatch (Sitta canadensis). Riparian and upland sites provide habitat for a wide variety of birds 
including sparrows, finches, warblers, swallows, swifts, vireos, thrushes, wrens, blackbirds, jays, 
chickadees, nuthatches, crows, and hummingbirds (WDFW 2006a; BirdWeb 2014). 

3.4.2.2 Lower Cowlitz River 
Areas of the lower Cowlitz River with potential for use as dredged material placement and storage areas 
provide different habitat for bird species than found in the Toutle River watershed. These areas were 
previously used for dredged material placement and are commonly trapezoidal, flat-topped terraces 
abutting the floodplain of the river. Potential dredged material placement and storage locations are located 
near the river and adjacent to riparian areas, but are often highly disturbed environments from activities 
such as recent mining of previous dredge material stored onsite or off-road vehicle recreation. However, 
these disturbed dredge material terraces are bordered by riparian vegetation and some include wetlands.  

Waterfowl and other aquatic birds are common in the lower Cowlitz River area due to the proximity of 
open water areas and large wetland complexes. Common species in the lower Cowlitz basin include 
common migrating ducks and geese such as Canada geese, mallard, American widgeon, green-winged 
teal, bufflehead (Bucephala clangula), trumpeter swan (Cygnus buccinators), cinnamon teal (Anas 
cyanoptera), northern shoveler (A. clypeata), northern pintail (A. acuta), and canvasback (Aytha 
valisineria). Other aquatic birds include great blue heron, green back heron, American bittern (Botaurus 
lentiginosus), sandhill cranes, common sandpiper (Actitis hypoleucos), killdeer (Charadrius vociferous) 
and various species of gulls and plovers. A historical great blue heron rookery is present at RM 0.1 of the 
Cowlitz River (WDFW 2008). Great blue heron rookeries are often present in the riparian areas of larger 
river systems because of the present of large cottonwoods and other deciduous trees and proximity to food 
sources. 

Birds of prey common in the lower Cowlitz Basin include red-tailed hawk, osprey, and bald eagle. 
Several known bald eagle and osprey nests are present in the lower Cowlitz River assessment area. The 
concentration of nests is due to abundant source of fish in the Columbia and Cowlitz rivers. The riparian 
and upland areas of the lower Cowlitz River provide habitat for a wide variety of birds including 
sparrows, finches, warblers, swallows, swifts, vireos, thrushes, wrens, blackbirds, jays, chickadees, 
nuthatches, crows, ravens, and hummingbirds (WDFW 2006a, BirdWeb 2014). Other birds common to 
dredge areas and habitats with limited vegetation include American crow (Corvus brachyrhynchos), 
house sparrow (Passer domesticus; non-native), killdeer, mourning dove (Zenaida macroura), rock dove 
(Columba livia; non-native), song sparrow (Melospiza melodia), spotted towhee (Pipilo maculatus), 
streaked horned lark (Eremophila alpestris strigata), and various gull species. 

3.4.3 Other Wildlife Species and Habitat 
The project area provides habitat for numerous big game animals, small mammals, reptiles, and 
amphibians. No field surveys were conducted for these wildlife species for this project and no recent 
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attempts have been made to inventory all wildlife in the project area. However, a wide variety of animals 
have been observed and documented throughout the Upper and Lower NF Toutle River/Toutle River 
assessment areas (WDFW 2006a).  

Black bears (Ursus americanus), cougars (Puma concolor), and bobcats (Lynx rufus) are all known to 
inhabit the project area. These species typically use the forested hillsides surrounding the NF Toutle River 
within the MSH Wildlife Area and occasionally cross through the NF Toutle River valley. Black bears 
inhabit a diverse array of forested habitats. Black bears are omnivorous, but primarily eat vegetation. 
Favored habitat includes forested areas with thick understory vegetation with large quantities of edible 
material including early successional vegetation, meadows, and riparian areas. Bobcats make use of 
outcrops, ledges, cliffs, as well as log piles and hollow trees in forested areas for shelter and cover. 
Bobcats will traverse open areas and meadows, provided there are enough brushy or timbered areas for 
escape cover nearby (WDFW 2007). Cougars are ambush predators and are more dependent on dense 
forest cover habitats. They can inhabit higher elevation areas that get more snow depth than bobcats can 
tolerate. Cougars are wide ranging and have large home ranges that encompass places frequented by their 
prey species (e.g., deer and elk). 

Columbia black-tailed deer (Odocoileus hemionus columbianus) are a subspecies of mule deer and occur 
throughout the project area and overlap with the MSH elk habitat range, especially in the southern and 
eastern portions of the project area. Columbian black-tail deer’s primary habitat is deciduous and mixed 
forest with small open areas and meadows that provide a diversity of forage plant species. They prefer 
forest edges with access to brushy, logged lands and cover in coniferous forests. They migrate seasonally 
to lower elevation areas in winter. 

Small mammal species that inhabit the project area include squirrels, mice, bats, moles, and shrews. 
Beavers are found along many of the watercourses in the Toutle River basin. All bats are classified as 
protected wildlife in Washington, except when they are found in or immediately adjacent to dwellings or 
other human-occupied buildings (WAC 232-12-011). Specifically, Townsend’s big-eared bats 
(Corynorhinus townsendii) are a state candidate species managed as sensitive species on national forests 
in Washington. Townsend’s big-eared bats are known to occupy caves, mines, and other roosting 
structures throughout conifer and mixed forests in the project area (WDFW 2013a). 

The amphibians that inhabit the project area include the Pacific tree frog (Pseudacris regilla), tailed frog 
(Ascaphus truei), western toad (Bufo boreas), and cascade torrent salamander (Rhyacotriton cascadae). 
Northern Red-legged frogs (Rana aurora) were also observed during a 2014 survey of old growth forest 
stands adjacent to Alder Creek (WDFW 2014a). The Pacific tree frog is the most common frog species in 
Washington and is widespread in all ecoregions throughout the state (BLM et al. 2005). The tailed frog is 
a USFWS species of concern and a Washington State monitor species (WDFW 2008). This frog inhabits 
cold, clear, rocky streams in mature forests and is one of seven stream-associated amphibians targeted for 
study specifically because they may incur some risk related to forestry practices (WDFW 2005). 

The Western toad is a federal species of concern and state candidate species (WDFW 2008; BLM et al. 
2005). Adult toads are primarily terrestrial, but often occur near waterbodies. The wetlands in the project 
area provide high-priority habitats for the Western toad for reproduction and early life stage development. 
Western toads were observed at the mouth of Pullen Creek by USACE field scientists conducting wetland 
studies in fall of 2013. Adult life stages move out from the wetlands and use the majority of the 
surrounding MHS Wildlife Area and valley slopes. Anecdotal observations suggest that many populations 
return to the same egg laying location every year. Alteration of these sites may lead to local population 
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declines or extirpation. Breeding sites, especially in western Washington, appear to be vulnerable to 
successional changes in vegetation (BLM et al. 2005). 

Cascade torrent salamanders are a state monitored species that use small, cold water perennial streams 
with a thick canopy cover (BLM et al. 2005, WDFW 2008). This species’ narrow range, from the 
Nisqually River Valley south to the Columbia River, overlaps the project area. The Cascade torrent 
salamanders are susceptible to habitat disturbance that alters the temperature or hydrology of headwater 
and small streams (BLM et al. 2005).  

Reptiles in the project area include the Northwestern garter snake (Thamnophis ordinoides) and Northern 
alligator lizard (Elgaria coerulea; WDFW 2008). Northwestern garter snakes are the smallest and most 
terrestrial of Washington’s garter snake species. They occur in open grassy areas found in forest openings 
and along the edges of coniferous forest. They are also common near waterbodies. Northern alligator 
lizards are common throughout forested ranges of Washington including the Cascade Mountains. They 
inhabit open grassland, brushy, and rocky areas within forested landscapes and areas near lake edges 
(BLM et al. 2005). 

3.5 Fish 
This section provides a general description of existing fish resources in the lower Cowlitz River Subbasin. 
Fish and fish habitat may be affected by actions considered as part of the four alternatives evaluated in 
this SEIS. The discussion in this section provides context for current fish populations, habitat, fish 
passage concerns, and ecological interactions in the MSH project area. 

3.5.1 Fish Populations 
Historically, no other region of Washington supported as many native freshwater and anadromous species 
as did the region surrounding MSH (McPhail and Lindsey 1986). Many of the anadromous species found 
in the project area are keystone species that provide an important trophic link between aquatic and 
terrestrial ecological systems and are the foci of food webs that depend on marine-derived nutrients (Dale 
et al. 2005).  

ESA-listed fish species of interest to the MSH project area include species that migrate through the lower 
Cowlitz River to access tributaries in the Cowlitz River Subbasin including the upper Cowlitz River, 
Toutle River drainage, and the Coweeman River drainage. Fish migrating in the Columbia River in the 
vicinity of the Cowlitz River could also be potentially affected by project alternatives. Anadromous 
salmonid species of interest include Chinook salmon, chum salmon, coho salmon, and steelhead. Other 
species of interest in the lower Cowlitz River Subbasin include coastal cutthroat trout, Pacific lamprey, 
green and white sturgeon, and Pacific eulachon. According to the Lower Columbia Salmon Recovery and 
Fish and Wildlife Subbasin Plan (LCFRB 2004b), bull trout do not occur in the lower Cowlitz River 
Subbasin. The Bull Trout Recovery Plan (USFWS 2002) states that historically bull trout may have 
inhabited areas within the Cowlitz River, but the current distribution is unknown.  

Table 3.5-1 lists the fish species present in the Cowlitz River Subbasin, the associated federal and state 
status, and whether the species is native or introduced to the Subbasin. 
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Table 3.5-1. Fish Species Likely Present in the Cowlitz River Subbasin  

Common Name Scientific Name Federal 
Status 

State 
Status 

Native (N) or 
Introduced (I) 

Pacific lamprey Lampetra tridentata - - N 

Western brook lamprey Lampetra richardsoni - - N 

Coho salmon Oncorhynchus kisutch Threatened - N 

Chum salmon Oncorhynchus keta Threatened Candidate N 

Rainbow trout Oncorhynchus mykiss - - N 

Steelhead  Oncorhynchus mykiss Threatened Candidate N 

Chinook salmon Oncorhynchus tshawytscha Threatened Candidate N 

Coastal cutthroat trout Oncorhynchus clarki clarki - - N 

White sturgeon Acipenser transmontanus - - N 

Green sturgeon Acipenser medirostris Threatened - N 

Pacific eulachon Thaleichthys pacificus Threatened Candidate N 

Mountain whitefish Prosopium williamsoni - - N 

Brook trout Salvelinus fontinalis - - I 

Chiselmouth Acrocheilus alutaceus - - N 

Peamouth Mylocheilus caurinus - - N 

Northern pikeminnow Ptychocheilus oregonensis - - N 

Longnose dace Rhinichthys cataractae - - N 

Speckled dace Rhinichthys osculus - - N 

Sculpin Cottus spp. - - N 

Redside shiner Richardsoniusbalteatus - - N 

Largescale sucker Catostomus macrocheilus - - N 

Bridgelip sucker Catostomus columbianus - - N 

Mountain sucker Catostomus platyrhynchus - - N 

Three-spine stickleback Gasterosteus aculeatus - - N 

Sources: Wydoski and Whitney 2003; WDFW 2002. Dale et al. 2005. 
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3.5.1.1 Salmonids 
Fourteen anadromous salmonid evolutionary significant units (ESUs) or steelhead distinct population 
segments (DPSs) plus coastal cutthroat trout are known to migrate and/or rear in portions of the Cowlitz 
River Subbasin or the adjacent reach of the Columbia River at the mouth of the Cowlitz River. The 
salmon and trout of the Cowlitz River Subbasin spawn in freshwater rivers and streams, rear for a portion 
of their life in their natal streams, emigrate to the marine environment where they rear for months or years 
depending upon the species, and then return to their natal stream to spawn. Table 3.5-2 presents the 
salmonid species that occur in the Cowlitz River and Columbia/Snake River upstream from the Cowlitz 
River mouth, and that could be affected by project alternatives. Fish populations within the Lower 
Columbia ESU, which includes the Cowlitz River and its tributaries, are most likely to be affected by 
project alternatives and are the focus of this section.  
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Table 3.5-2. Salmonid Species Likely Present in the MSH Project Area 

Salmonid 
Species 

Scientific 
Name ESU or DPS1 

Listing Under 
Endangered 
Species Act 

Life Stage Likely Found in 
Project Area 

Chinook salmon Oncorhynchus 
tshawytscha 

Upper Willamette 
River ESU 

Lower Columbia 
River ESU 

Snake River 
Spring/Summer ESU 

Snake River Fall 
ESU 

Upper Columbia 
River Spring ESU 

Threatened 

Threatened 

Threatened 

Threatened 

Endangered 

Returning adults, 
outmigrating juveniles 

Returning adults, spawning, 
rearing juveniles, 
outmigrating juveniles 

Returning adults, 
outmigrating juveniles 

Returning adults, 
outmigrating juveniles 

Returning adults, 
outmigrating juveniles 

Coho salmon Oncorhynchus 
kisutch 

Lower Columbia 
River ESU 

Threatened Returning adults, spawning, 
rearing juveniles, 
outmigrating juveniles 

Chum salmon Oncorhynchus 
keta 

Columbia River 
ESU 

Threatened Returning adults, spawning, 
rearing juveniles, 
outmigrating juveniles 

Sockeye salmon Oncorhynchus 
nerka 

Snake River ESU Endangered Returning adults, 
outmigrating juveniles 

Steelhead trout Oncorhynchus 
mykiss 

Upper Willamette 
River DPS 

Lower Columbia 
River DPS 

Snake River DPS 

Upper Columbia 
River DPS 

Middle Columbia 
River DPS 

Threatened 

Threatened 

Threatened 

Endangered 

Threatened 

Returning adults, 
outmigrating juveniles 

Returning adults, spawning, 
rearing juveniles, 
outmigrating juveniles 

Returning adults, 
outmigrating juveniles 

Returning adults, 
outmigrating juveniles 

Returning adults, 
outmigrating juveniles 

Bull trout Salvelinus 
confluentus 

Columbia River Threatened Returning adults, foraging 
adults, rearing juveniles, 
outmigrating juveniles 

Coastal 
cutthroat trout 

Oncorhynchus 
clarkia 

N/A N/A Returning adults, spawning, 
rearing juveniles, 
outmigrating juveniles 

1: ESU - evolutionary significant unit; DPS - distinct population segment. 
Sources: Ford et al. 2010 
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Chinook salmon  
Chinook salmon of the Lower Columbia River ESU express two life history strategies: the spring run and 
the fall run. Spring-run Chinook salmon enter the Columbia River in March and April, well in advance of 
their spawning time in August or September. Freshwater entry coincides with higher than average 
discharge in snowmelt-influenced rivers. Spring-run Chinook salmon enter freshwater with substantial fat 
reserves necessary to sustain them as they over-summer in freshwater until fall spawning. Downstream 
migrant sampling suggests juvenile fish migrate as sub-yearlings, entering the Columbia River from natal 
streams later in the year than juvenile fall Chinook salmon.  

Evolutionarily, the longer freshwater residence time of adult spring Chinook salmon allows spring 
Chinook salmon to access spawning habitats located more distant from the marine environment. Within 
the Lower Columbia River ESU, individual populations of spring-run Chinook salmon occur in the 
project area in the SF Toutle River and the upper Cowlitz River, including two upper Cowlitz River 
tributaries, the Cispus and Tilton rivers.  

Tule fall-run Chinook salmon spawn in all Lower Columbia River tributaries. Adults enter freshwater 
from August to October, with peak spawning in October. When tule fall Chinook salmon enter 
freshwater, they are already in their spawning colors and in an advanced state of maturation. Because 
these fish are reproductively mature when they arrive in freshwater, they have already converted much of 
their fat reserves and muscle to eggs and milt. Tule fall Chinook salmon have a short freshwater residence 
time before spawning. Evolutionarily, with a short freshwater residence time and mature condition upon 
arrival to the spawning grounds, tule fall Chinook salmon use spawning habitats in lower elevation larger 
rivers and streams that have sufficient baseflows at the time of fall spawning. Because of adult migration 
patterns, tule fall Chinook salmon are an important contributor to the commercial, tribal, and recreational 
harvest along the Washington coast and in the Lower Columbia River. Within the Lower Columbia ESU, 
individual populations of tule fall Chinook salmon occur in the project area in the NF Toutle, lower 
Cowlitz, upper Cowlitz, and Coweeman rivers.  

In addition to Chinook salmon in the Lower Columbia ESU, adult and juvenile Chinook salmon from 
other ESUs including the Upper Willamette River, Snake River, and Upper Columbia, may be present in 
the Columbia River adjacent to the Cowlitz River, and the Cowlitz River mouth during upstream and 
downstream migrations, respectively. 

Coho salmon  
Coho salmon in the Lower Columbia River ESU spawn in most Lower Columbia River tributaries 
including the NF Toutle, SF Toutle, lower Cowlitz, upper Cowlitz, Coweeman, Cispus, and Tilton rivers. 
Presently, coho salmon populations are supported by hatchery production and wild/natural production in 
the Cowlitz River Subbasin is considered minor. Historically, coho salmon expressed two life histories 
including an early-returning run labeled Type-S as their ocean migration is typically south of the mouth of 
the Columbia River, and a late-returning run labeled Type-N as their ocean migration is typically to the 
north of the Columbia River mouth.  

Chum salmon  
Chum salmon in the Columbia River ESU spawn in most Columbia River tributaries from the mouth of 
the Columbia River upstream to Celilo Falls. This includes a spawning population in the lower Cowlitz 
River. Presently, chum salmon return to freshwater from October through December. Historical catch data 
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indicate that chum salmon were occasionally caught in August. These may have been the early portion of 
the large fall run, or they may have been a summer chum salmon population. The Cowlitz River is the 
only Lower Columbia River tributary with a small run of summer chum salmon which migrate upstream 
in August.  

Steelhead trout  
Steelhead exhibit a wide range of life history strategies. Winter steelhead, a part of the Lower Columbia 
DPS, are present in most Lower Columbia River tributaries including the NF Toutle, SF Toutle, lower 
Cowlitz, upper Cowlitz, Coweeman, Cispus, and Tilton rivers. These fish enter the Columbia River from 
November to May as mature fish. Spawning occurs from February through June with peak spawning in 
late April or early May. 

Summer steelhead are present in the Kalama, Lewis, Washougal, Wind, and Hood rivers, tributaries to the 
Lower Columbia River. Cowlitz River summer steelhead are a hatchery strain maintained by the Cowlitz 
Trout Hatchery. Summer steelhead enter freshwater as immature adults between March and October. All 
native summer steelhead in these basins historically occupied habitat above barrier falls, which excluded 
access by other salmon species. 

Adult and juvenile steelhead from other DPSs including the Upper Willamette River, Snake River, 
Middle Columbia, and Upper Columbia, may be present in the Columbia River adjacent to the Cowlitz 
River, and the Cowlitz River mouth during upstream and downstream migrations, respectively. 

Bull trout  
Bull trout do not currently occur in the lower Cowlitz River, but historically, bull trout may have 
inhabited areas within the Cowlitz River (USFWS 2002). Bull trout migrating in the Columbia River may 
forage in the Cowlitz River-Columbia River confluence area. The current distribution of bull trout in the 
lower Cowlitz River and the adjacent reach of the Columbia River is not known. 

Cutthroat trout  
Cutthroat trout have both anadromous and resident life history forms. Anadromous forms migrate from 
freshwater areas in the late winter and spring to feed in the highly productive nearshore coastal and 
estuarine environments. In the winter they re-enter freshwater to feed and spawn. Cutthroat trout may 
repeat this spawning/rearing cycle multiple times over their lifespan. Resident cutthroat trout are also 
found in tributaries to the Cowlitz River where the population is supplemented with hatchery-raised 
cutthroat trout. 

3.5.1.2 Sturgeon 

Green sturgeon  
Two populations of green sturgeon from the northern and southern DPSs can be found in the project area. 
The southern DPS of green sturgeon consists of coastal and Central Valley populations south of the Eel 
River including the only known spawning population in the Sacramento River in California. Information 
on their oceanic distribution and behavior indicates that green sturgeon migrate generally north. A mixed 
population assessment assigned about 70 to 90 percent of the green sturgeon present in the Columbia 
River estuary and Willapa Bay to the southern DPS. 
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Aggregations of adults enter and occupy the Lower Columbia River and estuary, up river as far as the 
Bonneville Dam, primarily during summer months (WDFW and ODFW 2002; Moser and Lindley 2007), 
moving into estuaries of non-natal rivers to feed (Bemis and Kynard 1997). Information from fisheries-
dependent sampling suggests that green sturgeon only occupy large estuaries during the summer and early 
fall in the northwestern United States. There is no evidence of green sturgeon spawning in the Lower 
Columbia River or Cowlitz River. 

White sturgeon 
White sturgeon, the largest North American sturgeon, is found along the West Coast from Alaska to 
north-central California. White sturgeon inhabit the Cowlitz River and its tributaries, in addition to the 
Lower Columbia River in the vicinity of the Cowlitz River confluence.  

White sturgeon are “periodic reproductive strategists” (Winemiller and Dailey 2002) and are iteroparous 
(i.e., can reproduce multiple times over the course of a lifetime), and produce many offspring. This 
adaptation allows white sturgeon to take advantage of infrequent periods of high water and increased 
biological productivity, ensuring long-term persistence of the population (NWPCC 2013). White sturgeon 
typically mature late in life, live for long periods of time and experience low mortality after the juvenile 
stages. 

The current white sturgeon population in the Lower Columbia River is considered to be healthy with 
more than 1 million fish exceeding 2 feet in length. The white sturgeon population in the Lower 
Columbia River downstream from Bonneville Dam is the most productive in the species’ range (DeVore 
et al. 1995). This high productivity supports significant sport and commercial fisheries with annual 
harvest ranging from 40,000 to 55,000 from 1992 to 2000. The sturgeon fishery ranks as the largest sport 
fishery in the Columbia Basin in terms of effort with a ten–year annual average of over 175,000 angler 
trips. 

3.5.1.3 Other Fish Species 

Pacific eulachon 
In March 2010 [75 Federal Register (FR) 13012], the southern DPS of Pacific eulachon was federally 
listed as threatened. Pacific eulachon is an anadromous species that historically migrated in massive 
schools in the Columbia River and some of its tributaries, the Cowlitz River being the most notable.  

The annual eulachon migration provides an ecologically important food source for a wide variety of 
organisms including birds, marine mammals, and fish in both marine and freshwater environments. 
Adults typically enter the Columbia River system from December to May with peak entry and spawning 
during February and March. Eulachon spawn in the mainstem Columbia River and two main spawning 
tributaries: the Cowlitz River in Washington and the Sandy River in Oregon.  

In April 2011, surveys in the Toutle River documented the presence of eulachon larvae, confirming 
eulachon spawning in the Toutle River system. Eulachon larvae were captured over the 6.6 miles from the 
Toutle River confluence with the Cowlitz River, upstream to the Tower Road Bridge. These surveys 
provide the first evidence of eulachon spawning in the Toutle River. 
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Pacific lamprey 
Pacific and river lamprey occupy habitats in the Cowlitz River Subbasin. Larval lamprey juveniles 
(ammocoetes) rear in sandy/silty substrates of low-velocity habitats in freshwater river systems for 3 to 7 
years. During this time, they are sedentary filter feeders. Filter-feeding larval stages metamorphose into 
their adult life stage, during which time they transition to a parasitic stage and leave the freshwater system 
in search of host fish upon which to feed in the ocean. This emigration happens gradually any time 
between fall and spring. Adult lamprey return to rivers and migrate upstream to spawn February to June 
where they die after spawning.  

Historically, lamprey were important for food and medicinal purposes to Native American tribes and they 
remain important for traditional tribal cultural practices. Tribal peoples generally harvest lamprey at falls 
or in fast-water areas where the fish tend to congregate. The fish were caught by hand, dip net, or by 
jigging. Lamprey were prepared for eating by drying or roasting. The medicinal oil collected from drying 
lamprey was applied to skin or an ailing part of the body during a purifying sweat bath.  

3.5.2 Fish Habitat 
Streams in the MSH project area continue to exhibit the effects of the 1980 MSH eruption that 
substantially altered the Toutle River drainage. Prior to the eruption of MSH, the watersheds draining the 
volcanic mountain were said to be some of the most productive for anadromous salmonids in southern 
Washington (Bisson et al. 2005). The NF Toutle River was one of these productive river systems and 
historically supported anadromous populations of fall Chinook salmon, coho salmon, chum salmon, 
winter steelhead, coastal cutthroat trout, and Pacific lamprey (LCFRB 2004b). Continued erosion and 
transport of sediment from the MSH debris avalanche as well as from instream sources, has resulted in a 
dynamic fluvial environment characterized by unstable geomorphology. Annual and periodic monitoring 
conducted by the USGS and USACE have documented extensive lateral and vertical channel adjustment 
as the NF Toutle River has migrated across the sediment plain. The following sections summarize fish 
habitat conditions in the project area. Channel morphology, substrate, habitat, and stabilization and 
habitat structures are described for the project area. 

3.5.2.1 Upper NF Toutle River 
Fish habitat in the Upper NF Toutle River assessment area includes the mainstem NF Toutle River, the 
sediment plain through which the NF Toutle River flows, and tributaries that join the NF Toutle River 
between the breached N-1 structure and the SRS. 

NF Toutle River - Sediment Plain Habitat 
The sediment plain is recognized as the area of the NF Toutle River extending from approximately 1 mile 
upstream from the N-1 structure (RM 20.3) to the SRS (RM 13.3; USACE 2014a). The NF Toutle River 
is characterized by a moderate channel gradient, multiple channel threads, and erodible landforms. Stream 
energy and sediment fines decrease in a downstream direction as the river is increasingly influenced by 
the SRS. Channels are more transient in the sediment plain and rapidly adjust to sediment and water 
inputs.  
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Channel Morphology 

Channels in the sediment plain frequently change in response to flow, sediment, and debris (Figure 3.5-4). 
Multiple years of field observations and survey data confirm that channels frequently form, migrate 
across the sediment plain, and then fill in with sediment during subsequent high water events. These 
temporary channels can form and be filled within a single season. Persistent channels are moderately- to 
well-formed and focus flow and move sediment within sediment plain. However, even the persistent 
channels of the mainstem NF Toutle River move across the sediment plain. 

Figure 3.5-1. Downstream View of the NF Toutle River Sediment Plain at the 
Cross-valley Structure  

The 2012 installation of the 7-foot SRS spillway crest raise included construction of a low flow channel 
notch. The notch has resulted in a more defined low flow channel thread through the sediment deposit 
immediately upstream of the SRS (Figure 3.5-5). 
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Figure 3.5-2. Sediment Plain Immediately Upstream from the SRS (2013) 

It is theorized that as the sediment plain slope increases and sediment load from the debris avalanche 
declines, the SRS sediment plain will transition from the current unvegetated braided network to a multi-
channel and island network. The sediment plain is showing the beginnings of an ability to grow 
depositional islands and vegetate them near the SRS, however these islands are fragile and are often 
quickly eroded during high water events (USACE 2014a). 

Substrate 

Approaching the SRS, sediment plain sediments change from course sands and gravels to primarily fine 
sands and silt as slower water movement leads to increased fine sediment deposition.  

Stream Corridor Habitat  

Aquatic habitat in the sediment plain is negatively affected by transient channel conditions, poor channel 
stability, and the infrequent presence of large woody debris and vegetation. Stored sediment upstream of 
the SRS has also affected the confluence area of Pullen Creek, a tributary that joins the NF Toutle River 
upstream from the SRS. Sediment deposition created linear berms at the confluence of the two forks of 
Pullen Creek, which caused the two channels to become ponded and effectively block fish passage 
between the NF Toutle River and Pullen Creek (USACE 2012a). Habitat conditions in Alder and 
Hoffstadt creeks are presented in the discussion of habitat in the Upper NF Toutle River Tributaries, 
below. 

Fish Passage 

Fish passage through the sediment plain was studied by the USGS, Cowlitz Indian Tribe (Cowlitz Tribe) 
and private contractors from 2005 through 2009. During the USGS study, 65 steelhead and 47 coho 
salmon were radio-tagged and released into the sediment plain upstream from SRS to evaluate fish 
movement through the sediment plain (Liedtke et al 2013). Only 13 of the coho salmon were later 
detected upstream of the sediment plain, and the highest percentage of the release group (29 fish) never 
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left the sediment plain. However, 45 steelhead moved upstream through the sediment plain and entered 
Toutle River tributaries or remained in the mainstem Toutle River. Eight tagged steelhead successfully 
moved downstream of the FCF after the spawning period, and 3 tagged steelhead returned to the FCF a 
year after they were originally tagged (Liedtke et al. 2013). 

These observations indicate that sediment plain fish releases are fairly successful for steelhead and only 
marginally successful for coho salmon. It is unlikely that fish that remained in the sediment plain were 
able to reproduce successfully because the substrate consists of fine sands and sediments and the risk of 
predation is high due to shallow water and a complete lack of riparian vegetation (Liedtke et al. 2013). 

Stabilization Structures 

In 2010, USACE constructed a pilot project on the sediment plain upstream from the SRS to test the 
constructability and performance of various GBS concepts (see Section 1.2.2, History). GBS goals 
included: 

• Determining if the GBS would increase the amount of deposition within the sediment plain,
effectively increasing the trapping efficiency of the SRS sediment plain system,

• Testing the constructability of engineered structures in the sediment plain, and

• Evaluating the potential for promoting channel stability and developing fewer channels that are
more defined and stable relative to the existing condition.

The pilot project consisted of three main features: (1) a cross-valley structure (CVS); (2) 21 island-
forming structures (IFS); and (3) a diversion berm. The following section includes information on each of 
the three GBS types. 

River Diversion Berm 

The river diversion berm was constructed using a 6-foot high sediment filled geotextile (GeoTube) barrier 
core, backed with trapezoidal section of native sediments (Figure 3.5-6). The primary purpose of the 
diversion was to redirect all NF Toutle River flow through the island forming structures and cross-valley 
diversion located to the northeast of the river diversion berm. The structure was placed to block the 
current dominant path of a natural flow split of the NF Toutle River in the sediment plain. The secondary 
purpose was to test the ability to block flow and force a new flow path of the NF Toutle River in a 
significant way.  

Since its construction, the river diversion structure has effectively eliminated flow through a NF Toutle 
River secondary channel that flowed into the Alder Creek confluence with the sediment plain. 
Stabilization of the sediment on the leeward side of the diversion structure has also expanded the wetland 
community on the sediment plain in the Alder Creek confluence area. 
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Figure 3.5-3. River Diversion Berm on the NF Toutle River Sediment Plain 

Island Forming Structures 

USACE constructed 14 island forming log jams, each consisting of a semi-hexagonal configuration of 
timber piles driven into the sediment with logs, root wads, and attached racking material (Figure 3.5-7). 
The structures were built in an arrangement that enhances sediment deposition downstream of each 
structure. Deposited sediments then form surfaces that could allow vegetation to establish on the sediment 
plain. To facilitate vegetation colonization, live, indigenous cottonwood stakes were placed on the 
downstream side of the structures to test the capability of plantings on the sediment plain in the protection 
of the log jams. Sprouting of these stakes was observed within two weeks of their placement, however, 
the stakes did not ultimately survive. Natural colonization of riparian species has been more successful 
than active plantings. 

River Diversion 
Structure 

NF Toutle River 
Sediment Plain 

Alder Creek 
Direction of Flow 
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As a secondary feature, the island forming structures were tested to see if they could provide an 
enhancement to the sediment plain by providing a more stable channel network instead of an active 
braided plain. More-defined low flow channels have begun to form in relation to some of the island 
forming structures. However, the NF Toutle River has scoured under the racking material of some of the 
other island forming structures and rendered them ineffective at trapping sediment and promoting 
vegetation growth.  

Figure 3.5-4. Aerial (top) and Ground (bottom) Views of Island Forming 
Structures on the Sediment Plain 

Cross-valley Structure 

The CVS is a low height berm constructed of wood that extends perpendicular to the flow from the left 
bank (on the Al Raught Park Island) half way across the sediment plain (Figure 3.5-8). The CVS is a 
system of piles and panels that operates in a multiple opening, cellular weir and baffle configuration. The 
CVS is approximately 800 feet wide (measured across the plain) and 160 feet long (measured parallel to 
flow). The intention of the structure was primarily to induce sediment deposition by forming a pool 
upstream of the structure causing sediment deposition. As a secondary feature, the cellular configuration 
was to allow for upstream and downstream fish passage. The structure was constructed so that as water 
levels increase, a series of weirs on the face of the structure become active, causing more of the structure 
to pass water in a meandering pattern through the cells.  

Island Forming 
Structures 

Direction of Flow 
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The CVS does not extend across the valley, but is terminated on the downstream-right side by a “false 
valley wall” created by the use of a 6 foot high, sediment-filled geotextile tube (GeoTube) that extends 
approximately 1,200 feet upstream of the structure, and oriented parallel to flow. Mimicking the behavior 
of a valley wall, this barrier creates a separate area for the testing zone distinct from a control area on the 
opposite side of the sediment plain. Figure 3.5-8 shows the configuration of the CVS and the false valley 
wall. 

Figure 3.5-5. Cross-Valley Structure and False Valley Wall on the NF Toutle 
River Sediment Plain 

Upper NF Toutle River Tributaries 
A number of tributaries join the NF Toutle River upstream from SRS. The tributary with the largest 
drainage area is Hoffstadt Creek, which flows approximately 11 mi from its source to join the NF Toutle 
River on the sediment plain. Under normal flows, Bear Creek is a tributary of Hoffstadt Creek. However 
during peak events, Bear Creek may flow directly to the NF Toutle River (Thorne et al. 2014). During 
spring snowmelt flows, Hoffstadt Creek usually occupies a wall-based channel at the eastern perimeter of 
the sediment plain. However during most of the year, Hoffstadt Creek follows a broad course across the 
sediment plain. 

Alder Creek flows 4.2 miles from its source on the southern valley side before reaching the sediment 
plain (Thorne et al. 2014). The creek’s watershed was unaffected by the eruption, however aggradation of 
the sediment plain at the mouth of Alder Creek has influenced connectivity between the tributary and the 
NF Toutle River. The final 1.8 miles of Alder Creek flows through a wall-based channel to join the NF 
Toutle near the SRS. The confluence is unstable and Alder Creek is often highly-braided and may enter 
the NF Toutle River at multiple locations (USACE 2007b).  

Cross-valley 
Structure 

False Valley Wall Direction of Flow 
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Channel Morphology 

Pacific Northwest National Laboratory (PNNL) was contracted by USACE to evaluate fish habitat, water 
quality, and relative abundance of salmonids in Alder Creek and Hoffstadt/Bear Creek to better 
understand geomorphic and biological characteristics of the two tributary systems which serve as the 
outplant sites for fish trapped at the FCF. PNNL surveyed 100 meter long representative reaches in Alder 
Creek (5 sites) and Hoffstadt/Bear Creek (6 sites) to characterize the stream corridor conditions from 
steeper gradient mid-watershed areas downstream to the confluences of the respective tributaries with the 
NF Toutle River. Field data include channel bed sediment, groundwater/hyporheic water surface 
elevations, water temperature, water quality, physical habitat parameters, redd counts, and fish counts for 
abundance. 

Sediment/Substrate 

PNNL completed volumetric samples to characterize subsurface channel bed sediment, and surface 
pebble counts to characterize the channel bed surface. Channel bed surface materials were coarsest (D50 
= 91.3 millimeters) at the middle sampling site on Alder Creek and finest (D50 = 26.5 millimeters) at the 
most downstream Alder Creek site. Hoffstadt/Bear Creek exhibited a similar pattern for the median 
particle size (PNNL 2014). The D84 particle diameter generally decreased in a downstream direction in 
each stream although the representative particle size was similar for sites in each system. 

Stream Corridor Habitat  

PNNL characterized stream corridor habitat in Alder Creek and Hoffstadt/Bear Creek. The habitat 
characterization included large wood counts and cover attributed to overhead canopy. Table 3.5-3 
includes results for the two tributaries. Canopy cover decreased in a downstream direction with increasing 
channel size. Large wood volume generally increased in a downstream direction in Hoffstadt/Bear Creek 
but there was less of a longitudinal pattern in Alder Creek (PNNL 2014). 

Water temperature was similar among the Alder Creek sites over the August 2013 to March 2014 time 
period with peak temperatures early in the evaluation and lowest in early December. Alder Creek 
temperatures were typically lower than NF Toutle River temperatures from August through November, 
but similar through winter. Hoffstadt/Bear Creek showed a similar seasonal temperature pattern with 
slightly more temperature variation among stations relative to the Alder Creek results.  

Table 3.5-3. Percent Cover and Summary Statistics for Large Wood Jams from 
Alder and Hoffstadt/Bear Creeks 

Site 
Alder Creek Sites Hoffstadt/Bear Creek Sites 

A1 A2 A3 A4 A5 H1 H2 H3 H4 H5 H6 

Percent Cover 61.2 73.1 96.5 89.4 95.1 55.7 52.3 8.9 80.6 98.0 98.0 

Number of Jams 2 2 2 7 4 7 3 3 5 1 1 

Jam Volume (m3) 6.2 267.0 22.6 101.2 553.1 147.2 253.8 136.8 43.2 4.6 14.2 

Jam Area (m2) 12.0 126.7 33.1 77.9 288.2 120.3 135.8 72.7 40.8 4.6 10.5 

Source: PNNL 2014 
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Dissolved oxygen was above 94 percent for the Alder Creek sites and 82 percent for the Hoffstadt/Bear 
Creek sites from August 2013 to March 2014. Dissolved oxygen was lowest in August-September and 
highest in January. Upper NF Toutle River dissolved oxygen was slightly lower than the Alder Creek and 
generally lower than the Hoffstadt/Bear Creek sites except during the September survey. Turbidity levels 
were similar among all sites and were typically less than the drinking water standard of 5 Nephelometric 
Turbidity Units (NTU; PNNL 2014). 

Piezometers were used to measure and compare the shallow groundwater to surface water in the Alder 
Creek and NF Toutle River confluence. Water level fluctuations in the piezometers suggest the 
potentiometric surface slopes in a downstream direction and away from the NF Toutle River towards 
Alder Creek, directly connecting the stream via subsurface hyporheic flow. Results suggest the floodplain 
sediments between Alder Creek and the NF Toutle River have high transmissivity rates and have minimal 
influence on flow through the hyporheic zone. 

Redd Surveys and Fish Abundance 

Snorkeling surveys were conducted at five sites in Alder Creek and six sites in Hoffstadt/Bear Creek on 
August 5 and 6, 2013 to estimate fish abundance. All observed juvenile coho salmon and juvenile 
steelhead were enumerated and sizes were estimated. Survey results are included in Table 3.5-4.  

Table 3.5-4. Juvenile Fish Abundance Results from Snorkeling Surveys 
Completed in Alder Creek (A1-A5) and Hoffstadt/Bear Creek (H1-
H6). 

Creek Sites Coho Salmon Steelhead Sculpin 

Alder Creek A1-A5 219 394 1 

Hoffstadt/Bear 
Creek 

H1-H6 308 507 10 

Source: PNNL 2014 

Redd surveys were completed in the fall to detect coho salmon spawning and in the spring to assess 
steelhead spawning. Sixty-nine coho salmon redds were observed in Alder Creek, 26 redds in Hoffstadt 
Creek, and 46 redds in Bear Creek. Forty steelhead redds were observed in Alder Creek, 6 redds in 
Hoffstadt Creek, and 88 redds in Bear Creek (PNNL 2014). 

Fish Passage 

Sediment deposition related to the SRS has the potential to limit fish movement between the NF Toutle 
River and tributary streams. In addition to evaluating coho salmon and winter steelhead movement in the 
sediment plain upstream from the SRS, the fish passage study undertaken by the USGS and the Cowlitz 
Tribe also evaluated movement of radio-tagged steelhead and coho salmon outplanted directly into 
Hoffstadt and Alder creeks.  

Radio-tagged coho salmon and steelhead released into Alder and Hoffstadt creeks had limited dispersal 
and were never detected outside of the tributaries where they were released (Liedtke et al. 2013). Of the 
10 radio-tagged coho salmon released into Alder Creek, five fish were detected by mobile tracking, and 
five fish were never detected. The majority of coho salmon released into Hoffstadt Creek were detected 
near the release site by mobile tracking (9 fish), and one fish was never detected. During the steelhead 
monitoring period, one of the Alder Creek-released fish was detected by mobile tracking near the release 
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site, and four fish were never detected. Of the fish released into Hoffstadt Creek, mobile tracking detected 
three fish near the release site, one fish was detected at the Hoffstadt Creek fixed site, and one fish 
(20 percent) was never detected (Liedtke et al. 2013).  

All radio-tagged coho salmon and steelhead released into Alder or Hoffstadt creeks remained within the 
tributary where they were released. None of the radio-tagged coho salmon or steelhead released into 
tributaries were detected at fixed sites monitoring areas outside of the tributaries. Releases of tagged fish 
into Alder or Hoffstadt creeks were not conducted after 2006 because: (1) the 2005 and 2006 tributary 
releases did not provide insights into fish movements in the system because the fish remained in 
tributaries; (2) the number of fish annually available for tagging in the Toutle River was limited; and (3) 
the number of radio transmitters available for tagging was limited (Liedtke et al. 2013). 

3.5.2.2 Lower NF Toutle River/Toutle River 
Fish habitat in the Lower NF Toutle River/Toutle River assessment area includes the SRS spillway 
channel, the NF Toutle River downstream from the SRS, and the Toutle River and tributaries downstream 
to the Toutle River and Cowlitz River confluence. 

SRS Spillway 

Channel Morphology 

The SRS spillway channel is located immediately northeast of the SRS. The spillway channel includes the 
upstream concrete spillway crest that was modified in 2012 as part of the spillway crest raise, and the 
downstream bedrock channel that was excavated from the adjacent hillside at the time of SRS 
construction. The spillway crest raise included installing roller-compacted concrete and excavating 
bedrock downstream of the spillway crest to improve fine sediment transport conditions downstream from 
the spillway crest. The average width of the spillway crest structure is approximately 500 feet and the 
length in the upstream-downstream direction is approximately 100 feet. Raising the crest 7 feet resulted in 
a slope of 3 percent (300 feet vertical to 7 feet horizontal) and allowed for an additional 23 feet of 
spillway crest to maintain the overall spillway channel slope of 7 percent. The 2012 spillway crest raise 
design maintains downstream volitional fish passage and does not preclude future upstream volitional fish 
passage features. 

The spillway channel is approximately 2,200 feet long and approximately 400 feet wide (Hinson et al. 
2008). Downstream from the spillway crest, streamflow passes a series of high velocity cascades and 
segments of shallow sheet flow (Figure 3.5-9) before ending in a complex vertical headcut of 6 to 12 feet 
at the downstream end of the spillway channel. 
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Figure 3.5-6. Upstream and Downstream Views of the SRS Spillway Crest and 
Channel 

Sediment/Substrate 

The spillway channel bed is predominantly bedrock. Sediments ranging from silts to cobbles have 
deposited in areas of the spillway channel in relation to velocities and shear stress). Sediment deposits are 
generally coarser at the channel center and finer at edges of the spillway channel. 

Stream Corridor Habitat  

Fish habitat in the SRS spillway channel is generally poor due to the high energy nature of the spillway 
channel.  

Riparian vegetation, primarily alders, has colonized higher elevation areas of the spillway channel 
downstream from the spillway crest. Vegetation increases channel roughness and collects debris 

Mount St. Helens Long-Term Sediment Management Plan Page 3-67 
Draft Supplemental Environmental Impact Statement August 2014 



transported through the spillway. Although high average water velocities through the spillway channel 
limit habitat formation and fish use, there is a range of habitat types including off-channel backwaters that 
could provide high velocity refugia for fish migrating through the spillway channel.  

Fish Passage 

Most of the coho salmon released upstream of the FCF as part of a fish passage study completed by 
USGS and its contractors, moved upstream to the base of the SRS spillway, but none of these fish entered 
or passed upstream through the spillway channel (Liedtke et al. 2013). Of the 20 radio-tagged coho 
salmon released upstream of the FCF during autumn 2005 and autumn 2006, 18 fish initially moved 
upstream approximately 1.8 mile and were detected immediately downstream of the SRS, while two fish 
remained near the FCF or moved downstream (Liedtke et al. 2013). Although mobile tracking efforts 
were conducted at the SRS spillway, no radio-tagged coho salmon were detected upstream of the headcut 
(i.e., falls) at the downstream extent of the spillway (Liedtke et al. 2013). 

A portion of the radio-tagged steelhead ascended the SRS spillway and moved upstream of the sediment 
plain. Of the 23 radio-tagged steelhead released upstream of the FCF during spring 2006 and 2007, 19 
fish initially moved upstream and were detected immediately downstream of the SRS, while four of the 
fish remained near the FCF or moved downstream of the FCF. Eventually, three radio-tagged steelhead 
moved upstream through the SRS spillway and sediment plain, five steelhead stayed in the reach between 
the FCF and the SRS, and 15 steelhead moved downstream past the FCF (Liedtke et al. 2013). Of the 
three fish that ascended the SRS spillway, one fish entered Hoffstadt Creek and the other two were last 
detected in the mainstem Toutle River (Liedtke et al. 2013). 

NF Toutle River Downstream of SRS to SF Toutle River Confluence 
The NF Toutle River downstream from the SRS has a braided channel morphology defined by 
depositional features that store sediments that pass the SRS spillway channel. The FCF is the primary 
infrastructure in the reach. 

Channel Morphology 

The NF Toutle River channel downstream from the SRS was expected to scour following the construction 
of the SRS as incoming sediments would deposit behind the structure and send relatively cleaner water to 
the downstream reaches (Hammond 1989). Since construction of the SRS, however, erosion has been 
limited, in part, because of accelerated armoring of the channel bed and the consequent increase in 
hydraulic roughness. These observations indicate that following SRS construction, sustained flows 
resulted in winnowing of sand and fine gravel-sized sediment stored in channel beds, bars, and banks. The 
attenuation of peak flows caused by the SRS was probably sufficient to hinder incision into the coarser-
grained deposits in the NF Toutle River channel downstream from the SRS.  

Downstream from the Green River confluence with the NF Toutle River, the river is confined by lateral 
valley margins and the river is characterized by a predominantly single thread channel. Although the 
channel exhibits a predominant single thread morphology for approximately 6 miles below the Green 
River confluence, sediment is stored in lateral and mid-channel bars. Riparian vegetation density on mid-
channel bars varies suggesting variable bar age and stability.  

Six miles downstream from the Green River confluence, the channel planform transitions to a braided, 
multi-thread channel likely in response to a decreasing valley slope and diminished sediment transport 
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capacity. Vegetated bars although common, are often eliminated by high flow events that scour the river 
corridor (Figure 3.5-10). The dynamic river environment is also influenced by large wood that commonly 
deposits on mid-channel and lateral bars. Multiple channel braids, mid-channel and lateral bars, riparian 
vegetation, and large wood influence channel morphology and habitat. Off-channel floodplain features, 
including relict channels (visible in the in the lower portion of Figure 3.5-10) and ponds, provide wildlife 
and fish habitat such as refugia for fish during high flows. These habitats periodically connect with the 
mainstem during flood events. 

Figure 3.5-7. NF Toutle River Below the SRS and Upstream from Toutle, 
Washington  

Sediment/Substrate 

Channel bed sediments grow increasingly fine in a downstream direction through the assessment area. 
Channel bed sediments also reflect the degree of channel confinement in the reach. Bed material is 
coarser in the more confined reaches characterized by steeper channel gradients and a narrow corridor. 
More sinuous channel segments, especially in areas with extensive depositional bars, tend to have finer 
bed materials. 

Stream Corridor Habitat 

Stream corridor habitats include instream, side channel, and floodplain habitats. General instream habitat 
includes geomorphic channel units and side channels. Side channel habitats are associated with mid-
channel islands and lateral bars that separate off-channel habitats from the mainstem. Large wood 
accumulations are apparent in off-channel areas especially in point bar side channels. Wood deposits are 
transient and influenced by high water events, surface roughness, and available large wood. 
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Fish Passage  

The SRS is the primary impediment to fish passage in the Lower NF Toutle River/Toutle River 
assessment area. As mitigation for the SRS, a trap-and-haul FCF was funded and constructed by USACE 
on the NF Toutle River 1.3 mile downstream from SRS. The purpose of the facility was to facilitate fish 
passage by collecting returning wild adult coho salmon and winter steelhead and transporting them above 
the SRS to important spawning and rearing habitat. The FCF also recycles collected hatchery adults back 
into the sports fisheries below the SRS (Loch and Downing 1990). The FCF was transferred to the 
WDFW in 1993 and will continue to be owned, operated, and maintained by the WDFW. Additional 
information on the FCF is included in Section 3.5.3 Fish Passage. 

Toutle River to Cowlitz River 
The Toutle River, formed by the junction of the NF and SF Toutle River, flows in a generally westward 
direction to the Cowlitz River near Castle Rock, Washington. At its mouth, the Toutle River drains 
512 square miles. 

Channel Morphology 

The mainstem Toutle River was impacted by lahars from both of its forks following the MSH eruption. 
The first May 18, 1980 SF Toutle River lahar entered the Toutle River at about 1050 hours and was 
followed by the more destructive NF Toutle River lahar at about 1900 hours. Because much of the Toutle 
River flows through constricted bedrock canyons, total lahar deposition was generally less than 3 feet in 
these reaches (Janda et al. 1981). However, in wide alluvial reaches, such as near RM 20.4 and just 
upstream from the confluence with the Cowlitz River, lahar deposits were as thick as 10 feet (Lombard et 
al. 1981). Alluvial reaches of the Toutle River widened and supplied copious amounts of bank material to 
the stream. Channel-bed aggradation was also important along the lower reaches of the river following the 
lahars (Simon 1999). 

Sediment/Substrate 

Channel bed material varies in relation to channel slope and confinement. There are four channel 
segments in the 17-mile long reach including the confined sections downstream of the NF-SF Toutle 
River confluence, a broader unconfined reach, followed by another confined section, and lastly the 
braided meandering channel section near the confluence with the Cowlitz River. Confined reaches serve 
as transport reaches and have the coarsest channel bed with materials ranging from gravel to bedrock 
outcrops. The broader braided channel inclusion downstream from Toutle has an intermediate bed 
material gradation likely ranging from sand to periodic boulders in the low flow channel. The channel 
segment upstream from the Toutle River mouth has the finest bed material and sediment transport is 
affected by the backwater that forms on the Toutle River when the Cowlitz River is at high stage. 
Sediments tend to range from sand to gravel in the lowest reach of the Toutle River. 

Stream Corridor Habitat  

Stream corridor habitats include instream, side channel, and floodplain habitats. General instream habitat 
includes geomorphic channel units and side channels. Side channel habitats are associated with mid-
channel islands and lateral bars that separate off-channel habitats from the mainstem. Large wood 
accumulations are apparent in off-channel areas especially in point bar side channels. Wood deposits are 
transient and influenced by high water events, surface roughness, and the availability of large wood. 
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Fish Passage 

There are no known fish passage issues on the Toutle River from the confluence of the NF and SF Toutle 
River to the mouth.  

3.5.2.3 Lower Cowlitz River 
The Cowlitz River flows south into the Columbia River. The lower several miles of the Cowlitz River are 
tidally influenced. 

Channel Morphology 

The mudflows that accompanied the eruption of MSH on May 18, 1980, deposited upwards of 15 feet of 
sediment in the Toutle River near its mouth, and in the Cowlitz River upstream and downstream from the 
Toutle River confluence. The deposits in the Cowlitz River extended about 2 miles upstream from the 
Toutle River, about 20 miles downstream to its mouth, and on into the Columbia River. As the deposits 
seriously reduced the flood-carrying capacity of the Cowlitz River and Toutle River, both channels were 
dredged to maintain channel capacity and reduce flood risk to adjacent communities (Lombard 1986). 

The lower Cowlitz River is a single thread, predominantly sand-bed channel from the Toutle River 
confluence downstream to the mouth. Although the channel is a fairly simple planform, depositional bars, 
located at meander bends and mid-channel, create some channel complexity.  

Sediment/Substrate 

In 2007 and 2008, USACE dredged the lower 5.7 miles of the Cowlitz River. This dredging was in 
response to the heavy sedimentation in the river during WY 2007. Dredging was included in four reaches 
in the lower Cowlitz River as follows. 

• From RM 0 to 0.6, about 2,188,000 cy of sediment was removed using a 30-inch pipeline dredge
(Oregon) from November 2007 to February 2008.

• From RM 0.6 to 4.0, about 227,000 cy of sediment was removed using a 12-inch pipeline dredge
(Margeux) from December 2007 to February 2008.

• From RM 4.0 to 5.7, about 246,000 cy of sediment was removed using a 16-inch pipeline dredge
(Ross Island Dredge #10) from August to September 2008.

In addition, dredging was started in November 2009 using the dredge Oregon from RM 0 to 0.6. The 
estimated dredge volume was 1.7 mcy.  

Dredging the mouth of the Cowlitz River benefits the lower part of the river to some upstream extent as 
the channel bed adjusts to the deepened sump created by dredging. Although the exact upstream extent of 
the benefit is unknown; it is believed that the channel bed along the lower parts of the Kelso and 
Longview levees is lowered due to the adjustment caused by dredging at the Cowlitz River mouth. 

Bed sediment gradation data along the lower 20 miles of the Cowlitz River is collected periodically to 
determine the quality of material in the river. This data can be used to determine if bed armoring is 
occurring, as well as to identify the types of material that are depositing in the lower Cowlitz River. Five 
datasets have been collected in the lower Cowlitz River since the SRS began passing water over the 
spillway. 
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Stream Corridor Habitat  

Floodplain habitat in the lower Cowlitz River corridor is limited by levees, past dredge spoil storage sites, 
industrial and municipal properties, and agricultural development. The single thread channel is confined 
by floodplain development, and off-channel habitat areas are limited. Tributary confluences, relict 
channel segments, and vegetated depositional features paralleling the low flow channel provide habitat 
diversity. Figure 3.5-11 depicts multi-age riparian vegetation on the east bank of the Cowlitz River 
downstream from Castle Rock. A dredge spoil stockpile site is located beyond the riparian fringe.  

In-channel habitats include deep pools on outside meander bends, mid-channel bars that create split-
channel flow, and channel margin habitats. Although the lower Cowlitz River functions as a migratory 
corridor for anadromous species, other resident fish species inhabit the mainstem year-round.  

Figure 3.5-8. Typical River Corridor Conditions on the Lower Cowlitz River 
Downstream from Castle Rock (2013) 

Fish Passage 

There are no known fish passage concerns on the lower Cowlitz River. 

3.5.3 Fish Passage 

3.5.3.1 SRS 
Completed by USACE in 1987, the SRS on the NF Toutle River nearly completely blocks volitional 
upstream fish passage to as many as 50 miles of habitat for anadromous fish due to the structure height 
(USACE 2007a). The spillway to the SRS, an excavated bedrock channel located to the north of the SRS 
dam embankment, is characterized by a bedrock surface, a 7 percent gradient, and a 6-foot vertical 
headcut at the downstream end of the spillway. The SRS spillway provides volitional downstream 
passage for fish outmigrating from the Upper NF Toutle River drainage.  
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Until 1998, outmigrating juvenile fish could pass downstream through the SRS via outlet works conduits 
at all flows and via the spillway during high water events. Survival of juveniles passing downstream 
through the SRS via the outlet pipes was very low at times due to debris and high levels of suspended 
sediments. Survival through the outlet works was also affected by pressure changes as flow moved 
through a pipe followed by an approximately 80 foot drop to the downstream waterway (Olds 2002). In 
1997, USACE made modifications to the SRS spillway including partially raising the crest of the 
spillway, building a plunge pool at the crest, and excavating a notch in the existing roller compacted 
concrete fill halfway down the spillway channel (Figure 3.5-12). These modifications enhanced juvenile 
passage downstream during high flows. In 1998, the outlet works were closed when the level of sediment 
behind the SRS filled to the elevation of the top row of outlet works.  

Currently, the spillway is the only route available for juvenile fish downstream passage. Juvenile fish 
condition following passage down SRS spillway is unknown, but believed to be much less damaging than 
passage through the outlet works due to run-of-the-river operation of the SRS with an approximately 6 
foot drop at the base of the spillway. Outmigrating juveniles are expected to be able to pass the SRS 
spillway under most conditions. 

Volitional upstream fish migration via the spillway was investigated by the USGS for coho salmon and 
winter steelhead (Liedtke et al. 2013). The study found that no coho salmon were able to successfully 
ascend the spillway and that only 3 of 23 released steelhead ascended volitionally. Of the three fish that 
ascended the SRS spillway, one fish entered Hoffstadt Creek and the other two were last detected in the 
mainstem Toutle River (Liedtke et al. 2013).  

Figure 3.5-9. Upstream (left) and Downstream (right) Views of the SRS Spillway 

To mitigate for impacts to fish passage from the original construction of the SRS, USACE funded habitat 
enhancements in the late 1980s that included the development of off-channel rearing areas for Cowlitz 
River coho salmon; hatchery supplementation at North Toutle Hatchery on the Green River to raise coho 
salmon, spring Chinook salmon, and fall Chinook salmon; and construction of the FCF 1.3 mile 
downstream from the SRS to trap-and-haul salmon, steelhead, and coastal cutthroat trout to tributaries 
above the SRS (USACE 2007a). 
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3.5.3.2 Toutle Fish Collection Facility 
Construction of the FCF in 1989 was completed to provide fish passage around the SRS via a trap-and-
haul facility. The FCF was the primary mitigation recommendation of federal and state fish and wildlife 
agencies during initial evaluation of the SRS. As a result, USACE reached an agreement with the State of 
Washington concerning federal and state participation in the project, placing responsibility for the 
construction of the FCF on USACE and for all subsequent operation and maintenance of the FCF upon 
the State of Washington (USACE 2007a). As a result of the agreement, both USACE and the State of 
Washington engaged in a cooperative process to design the FCF on the NF Toutle River near its 
confluence with the Green River. Ownership of the facility was transferred to the WDFW in 1993.  

Following construction in 1989, the FCF was intended to collect and separate fish as part of a trap-and-
haul program for transporting adult coho salmon and winter steelhead to two outplant sites above the 
SRS. Fish collection occurred by diverting a portion of the river above the FCF into a fish trap and using 
a barrier dam to exclude upstream fish movement at the FCF. Fish attracted by the flow at the trap inlet 
swim into the trap and then move up through a fish ladder into a collection pond with an automated 
crowding screen (Figure 3.5-13. ). However, the automated crowding mechanism is no longer functional 
and fish are now manually crowded as the pond water level is lowered (Figure 3.5-14). Deposited fine 
sediment is regularly flushed from the crowding pond.  

Figure 3.5-10. The FCF Barrier Dam (left) and Ladder Leading to the Collection 
Pond (right) 

WDFW personnel net-trap fish and record biological data for all salmonids (hatchery and wild) that are 
captured. Although winter steelhead and coho salmon are the most numerous species handled at the FCF, 
Chinook salmon and cutthroat trout are also occasionally handled. Recorded biological information 
includes: fork length, sex, fin-clips, and other marks. Scale samples are also taken for age analysis and 
tissue samples are taken for genetic analysis (Gleizes 2014). Data are entered throughout the year into a 
Microsoft Excel spreadsheet which is appended to a Microsoft Access database at the end of each 
calendar year. Data are housed in the WDFW Region 5 Office in Vancouver and will eventually be made 
available region-wide. 

The handled wild-origin adult coho salmon and winter steelhead are then released into a transport tank on 
the FCF flatbed truck and hauled to one of two outplant sites on NF Toutle River tributaries located 
upstream from the SRS. Hatchery-origin fish as well as coastal cutthroat trout, fall Chinook salmon, and 
summer steelhead are returned to the NF Toutle River downstream of the FCF. The original outplant sites 
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were located on Hoffstadt Creek and Alder Creek (See Figure 1.2-3). However, the Hoffstadt Creek site 
was abandoned in the mid-2000s as it was determined that a waterfall on Hoffstadt Creek was a complete 
fish passage barrier and limited the amount of spawning habitat accessible to outplanted fish. Outplant 
currently occurs on Bear Creek, a tributary to Hoffstadt Creek.  

Figure 3.5-11. The Crowding Pond during Drawdown for Fish Removal (left) and 
the WDFW Fish Transport Tank on the FCF Flatbed Truck 

During its history of operation, the FCF has been frequently incapacitated due to high sediment loads, 
difficult facility operation, and lack of maintenance. WDFW reports that the facility is currently in a state 
of disrepair (AMEC 2010). For example, a tower (visible in Figure 3.5-13) was originally constructed for 
loading transport trucks but is not currently functional. As a result of FCF conditions, the trap-and-haul 
program is labor-intensive operation for WDFW. 

In recent years, WDFW biologists, Cowlitz Evaluation program staff, the Cowlitz Tribe, and dedicated 
local volunteers operate the facility. Prior to 2009, the trap was operated by WDFW for one day per week 
during peak fall coho salmon migration (September to November) and peak winter steelhead migration 
(March to May). During this period, fish were only able to enter the facility during a 48 hour period 
extending from Wednesday to Friday morning. On Friday morning, fish that had entered the facility were 
collected, transferred to transport tanks, and hauled by truck to release sites.  

Since 2009, the fish trap is operated 24 hours per day and 7 days per week during peak migration periods 
from September through the end of May. The operation schedule is maintained in response to fish 
presence. During peak migration periods, trapped fish are handled by WDFW staff and volunteers on 
Mondays, Wednesdays, and Fridays to remove, process, and haul fish to upstream outplant sites (Gleizes 
2014). 

Evaluation of the FCF by USGS has shown that the efficiency of the structure for collecting adult salmon 
is low (Liedtke et al. 2013). From 2008 to 2009, nine radio-tagged coho salmon and 11 radio-tagged 
winter steelhead were released to observe behavior near the facility and to estimate the recapture rate at 
the FCF. None of the tagged coho salmon were recaptured and 3 of the 11 tagged winter steelhead were 
recaptured (Liedtke et al. 2013). Additionally, underwater observations made using an acoustic camera, 
found that relatively large numbers (greater than 100 fish per sampling period) of adult salmon entered 
the FCF, but similar numbers of fish exited during these periods as well.  

Studies have documented that a substantial proportion of the fish that arrive at the FCF do not enter the 
facility, either because they elect not to, the trap entrance is closed or obstructed by sediment deposition, 
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or the attraction flow at the inlet to the trap is not sufficient to attract fish. To address these issues, several 
modifications have been made to the FCF by WDFW in recent years. Improvements include a new orifice 
at the trap inlet, adjustment to fish ladder stop logs to meet fish passage standards, and improved sediment 
management in the NF Toutle River near the water intake orifice of the trap (Gleizes 2014).  

The efficiency of the FCF for collecting adult salmon may also be reduced due to the alteration of flows 
through the plunge pool located on the NF Toutle River adjacent to the FCF. The downstream concrete lip 
of the plunge pool failed during the floods of 1996 such that portions of the flow now move laterally out 
of the plunge pool. This change in flow dynamics may keep fish from finding the attraction flow coming 
from the trap. 

FCF Fish Handling Records 
WDFW has documented the number of steelhead handled at the FCF from 2000 to 2013. Figure 3.5-15 
depicts the average number of winter steelhead handled at the FCF each week during the steelhead 
migration period. Over the 14 year period, the number of handled steelhead generally peaked from the 
beginning to the middle of April. Figure 3.5-16 includes the total annual number of steelhead handled at 
the FCF over the same time period. The average return over 14 years is 212 steelhead. The peak number 
of handled steelhead occurred in 2002 and 2003. Since 2006, the number of handled steelhead has been 
below the 14-year average except for in 2010 when 258 steelhead were handled.  

Source: WDFW 2014c 

Figure 3.5-12. Average Number of Winter Steelhead Handled Weekly at the 
FCF During Migration (2000 to 2013) 
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Source: WDFW 2014c 

Figure 3.5-13. Annual Number of Winter Steelhead Handled at the FCF (2000 to 
2013) 

WDFW has documented the number of coho salmon handled at the FCF from 2000 to 2012. 
Figure 3.5-17 depicts the average number of coho salmon handled weekly at the FCF during the coho 
salmon migration period. Over the 14-year period, the number of handled coho salmon generally peaked 
from late October through the first week of November. Figure 3.5-18 includes the total annual number of 
coho salmon handled at the FCF from 2000 through 2013. The average return over 14 years is 238 coho 
salmon. The peak number of handled coho salmon occurred in 2000 and 2003. Since 2006, the number of 
handled coho salmon has exceeded the 14-year average three times.  
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Source: WDFW 2014c 

Figure 3.5-14. Average Annual Number of Coho Salmon Handled Weekly at 
the FCF During Migration (2000 to 2012) 
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Source: WDFW 2014c 

Figure 3.5-15. Annual Number of Coho Salmon Handled at the FCF (2000 to 
2013) 

3.5.3.3 Upper NF Toutle River Tributaries 
As part of the USGS telemetry fish passage study, radio-tagged coho salmon and steelhead that were 
released into Alder and Hoffstadt creeks had limited dispersal and were never detected outside of the 
tributaries where they were released (Liedtke et al. 2013). Of the 10 radio-tagged coho salmon released 
into Alder Creek, five fish were redetected by mobile tracking, and five fish were never redetected. The 
majority of coho salmon released into Hoffstadt Creek were redetected near the release site (9 fish), and 
one fish was never detected. During the steelhead monitoring period, one of the Alder Creek-released fish 
was redetected by mobile tracking near the release site, and four fish were never detected. Of the fish 
released into Hoffstadt Creek, three fish were redetected near the release site, one fish was redetected at 
the Hoffstadt Creek fixed antenna site, and one fish was never detected (Liedtke et al. 2013).  

3.5.4 Ecological Interactions 
Ecological interactions refer to the relationships of salmon and steelhead with other elements of the 
ecosystem. These include effects of hatcheries and hatchery fish and non-native species on native fish 
populations.  
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3.5.4.1 Hatchery Effects 
Information in the following section is largely taken from the Washington Lower Columbia Salmon 
Recovery and Fish & Wildlife Subbasin Plan (LCFRB 2010).  

Salmon and steelhead production in the Lower Columbia River Subbasin is currently dominated by fish 
produced in over 20 salmon and steelhead hatcheries in the region. These hatcheries produce fish for sport 
and commercial harvest, to supplement natural production, and as a conservation bank for severely 
depleted populations. Fisheries currently depend on hatchery production as few wild stocks are healthy 
enough to support significant harvest. However, hatcheries can also severely impact wild populations 
through both direct and indirect effects. Fish populations in the Lower Columbia River are currently 
dominated by hatchery fish. By 1987, hatchery-origin fish represented 95 percent of coho salmon returns, 
70 percent of spring Chinook salmon returns, 80 percent of summer Chinook salmon returns, 50 percent 
of fall Chinook salmon returns, and 70 percent of steelhead returns on the Columbia River (NRC 1996). 
As natural population recovery is implemented, the fish balance should begin to swing back towards 
natural production over time. However, the rate and magnitude of the swing will depend on the relative 
success in rebuilding natural populations, with consideration given to total adult production and the 
public’s demand for harvest opportunities, now principally provided by hatchery production.  

Hatchery reared fish compete with wild fish in the Cowlitz River system. Wild coho salmon and steelhead 
juvenile fish derived from outplanted adult coho salmon and steelhead in the NF Toutle River above the 
SRS, compete with hatchery-reared juvenile salmon and steelhead for food and shelter during their 
outmigration to the Columbia River and ultimately the Pacific Ocean. Adult hatchery salmon and 
steelhead could also compete with wild salmon and steelhead that migrate through the Cowlitz River and 
Toutle River. Competition for spawning habitat and interbreeding between hatchery and wild fish could 
be problematic for long-term population persistence. 

Cowlitz River Subbasin Hatcheries 
Tacoma Public Utilities owns and maintains the Cowlitz Salmon Hatchery and the Cowlitz Trout 
Hatchery are both located on the Cowlitz River downstream of the Mayfield Dams. Both hatcheries were 
built to mitigate for the loss of anadromous fish species habitat in the Cowlitz River system caused by the 
completion of both the Mayfield and Mossyrock dams (also owned by Tacoma Public Utilities).  

The North Toutle Hatchery operated by WDFW is located on the Green River less than a mile upstream 
of the confluence with the NF Toutle River. The North Toutle Hatchery began operations in 1956, but 
was destroyed in the 1980 MSH eruption. Rearing ponds near the hatchery site were developed after the 
eruption and operations were restored in 1985. The rebuilt hatchery resumed collecting broodstock in 
1990. Current North Toutle Hatchery release goals are 2.5 million sub-yearling fall Chinook salmon, 
800,000 early-stock coho salmon smolts, and 50,000 summer steelhead (from Skamania Hatchery) 
smolts. Rearing ponds located at RM 8 on the Coweeman River are used to acclimate winter steelhead for 
release in the subbasin. Annual production goals are 14,000 steelhead smolts. An additional 6,000 smolts 
are released directly to the Coweeman River without acclimation at the ponds.  

WDFW is currently evaluating the North Toutle Hatchery summer-run steelhead propagation program. 
The Green River in the NF Toutle River watershed supports the majority of the native steelhead in the NF 
Toutle River population and is considered a gene bank for Lower Columbia River steelhead population 
(WDFW 2013b). The hatchery currently produces non-native, summer-run steelhead that are outplanted 

Page 3-80 Mount St. Helens Long-Term Sediment Management Plan 
Draft Supplemental Environmental Impact Statement August 2014 



in the Green and Coweeman rivers. The non-native summer-run competes with the native wild winter-run 
steelhead population in the watershed.  

Hatchery-origin salmon and steelhead that arrive at the WDFW FCF are returned to the NF Toutle River 
below the FCF and are not transported to the outplant sites on Alder and Bear/Hoffstadt creeks.  

3.5.4.2 Non-native species effects 
Historically, non-native species were often intentionally introduced into the Lower Columbia River 
Subbasin as game or food species (LCFRB 2010). More recently, the introduction of non-native species is 
largely unintentional and have unknown or negative impacts on the ecosystem. Currently, there is an 
increasing rate of aquatic non-indigenous species introductions in the Columbia River; this increase has 
been attributed to the increased speed and range of world trade, which facilitates the volume, variety, and 
survival of intentionally or unintentionally transported species. Altered habitats and hydrologic regimes in 
the Lower Columbia River have also facilitated successful establishment of non-indigenous species.  

Non-native species introductions represent permanent alterations of the biological integrity of the 
ecosystem for numerous reasons: impacts of introduced species are unpredictable, introduced species alter 
food web dynamics, and introduced species are a conduit for diseases and parasites. Although the list of 
known exotic species in the Lower Columbia River is currently greater than 70, limited information is 
available regarding the ecological interactions of many of these species. At least 37 exotic fish species are 
now found in the Columbia River estuary (NWPCC 2004). These include potential competitors with 
salmonids such as American shad (Alosa sapidissima) and predators such as smallmouth bass 
(Micropterus dolomieu) and walleye (Sander vitreus).  

American shad populations have grown substantially since introduction into the Columbia River system 
in 1885 (Welander 1940, Lampman 1946). In recent years, 2 to 4 million adult shad have been counted 
annually at Bonneville Dam. Studies investigating species interactions between shad, salmonids, and 
other fish species such as northern pikeminnow, smallmouth bass, and walleye (Petersen et al. 2003) 
suggest that American shad is changing trophic relationships within the Columbia River. While shad do 
not eat salmonids, American shad may have modified the estuarine food web because of their abundance, 
consumption rates, and consumption patterns. Furthermore, American shad and sub-yearling salmonid 
diets may overlap, suggesting potential competition effects. Juvenile shad and sub-yearling salmonids 
also utilize similar heavily vegetated backwater habitats (McCabe et al. 1983).  

Managers have considered using commercial harvest of American shad to reduce their abundance in the 
Columbia River. At present, however, shad harvest has been restricted because the shad spawning run 
coincides with the timing of depressed runs of summer and spring Chinook salmon, sockeye salmon, and 
summer steelhead and there is concern for unintended bycatch.  

Other non-native aquatic species include aquatic invertebrates. Recent surveys have documented that the 
estuarine copepod community is dominated by two newly introduced Asian copepods (Santen 2004). In 
some cases, the abundance of non-native invertebrates can alter food webs through their wide distribution 
and key role in the food chain (NWPCC 2004).  

Introductions of non-indigenous plants such as purple loosestrife (Lythrum salicaria), Eurasian milfoil 
(Myriophyllum spicatum), parrot feather (Myriophyllum aquaticum), and Brazilian elodea (Egeria densa) 
have altered the estuary ecosystem. Exotic plant species often out-compete native plants, which results in 
altered habitats and food webs (NWPCC 2004). In addition, introduced plant species can contribute to 
poor water quality and create dense, monospecific stands that represent poor habitat for native species 
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(NWPCC 2004). In turn, these new plant communities may alter insect and detritus production in and 
around vegetated wetlands. Exotic and/or invasive plants, such as reed canarygrass (Phalaris 
arundinacea), scotch broom (Cytisus scoparius), Japanese knotweed (Fallopia japonica), and Himalayan 
blackberry (Rubus armeniacus) can out-compete native plants in riparian and wetland areas and 
significantly alter habitat-forming processes (See Section 3.3, Vegetation Communities). 

3.6 Threatened and Endangered Species 
This section describes the federally- and/or state-listed threatened or endangered species that may occur in 
the MSH project area. Federal species of concern and Washington state sensitive species are also 
discussed. Federal “species of concern” is an informal term not defined in the ESA but that generally 
refers to species that are declining or in need of conservation (USFWS 2014). State sensitive species are 
defined as species native to the State of Washington that are vulnerable or are declining and are likely to 
become endangered or threatened in a significant portion of their range within the state without 
cooperative management or removal of threats. 

3.6.1 Fish Species 
Several information sources were reviewed and referenced to compile available data for this section. 
USACE considered relevant information, including the work of the Northwest Fisheries Science Center 
(Ford et al. 2010), recovery plans for the species inhabiting the project area, technical reports prepared in 
support of recovery plans, the listing record (including current listing status, designation of critical habitat 
and adoption of protective regulations), recent Biological Opinions issued for 13 Columbia River salmon 
ESUs and steelhead DPSs, Pacific eulachon, and green sturgeon, and the information and views provided 
by the geographically based management teams through the recovery planning processes. 

Listed species and critical habitat designations for species potentially encountered in the project area are 
included in Table 3.6-1.  
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Table 3.6-1. Federally Listed Fish Species and Critical Habitat in the Project 
Area 

Species   
Listing Status and  

Federal Register Citation 

Critical 
Habitat 
Status  

Critical 
Habitat 
Present 

Species Use in 
Project 

Area/Adjacent 
Columbia River 

Upper Willamette River 
Chinook Salmon 

Threatened: 
Mar 24, 1999; 64 FR 14308 
Jun 28, 2005; 70 FR 37160 

Designated Yes Migration corridor 

Upper Willamette River 
Steelhead Trout 

Threatened: 
Mar 25, 1999; 64 FR 14517 
Jun 28, 2005; 70 FR 37160 
Jan 5, 2006; 71 FR 834 

Designated Yes Migration corridor 

Lower Columbia River 
Chinook Salmon 

Threatened: 
Mar 24, 1999; 64 FR 14308 
Jun 28, 2005; 70 FR 37160 

Designated Yes Migration 
corridor, 
spawning, rearing 

Lower Columbia River 
Coho Salmon 

Threatened: 
Jun 28, 2005; 70 FR 37160 

Designated Yes Migration 
corridor, 
spawning, rearing 

Lower Columbia River 
Steelhead Trout 

Threatened: 
Mar 19, 1998; 63 FR 13347 
Jun 28, 2005; 70 FR 37160 
Jan 5, 2006; 71 FR 834 

Designated Yes Migration 
corridor, 
spawning, rearing 

Columbia River 
Chum Salmon 

Threatened: 
Mar 25, 1999; 64 FR 14508 
Jun 28, 2005; 70 FR 37160 

Designated Yes Migration 
corridor, 
spawning, rearing 

Snake River Spring/ 
Summer Chinook Salmon 

Threatened: 
Apr 22, 1992; 57 FR 14653 
Jun 28, 2005; 70 FR 37160 

Designated Yes Migration corridor 

Snake River Fall 
Chinook Salmon 

Threatened: 
Apr 22, 1992; 57 FR 14653 
Jun 28, 2005; 70 FR 37160 

Designated Yes Migration corridor 

Snake River 
Sockeye Salmon 

Endangered: 
Nov. 20, 1991; 56 FR 58619 
Jun 28, 2005; 70 FR 37160 

Designated Yes Migration corridor 

Snake River 
Steelhead Trout 

Threatened: 
Aug 18, 1997; 62 FR 43937 
Jun 28, 2005; 70 FR 37160 
Jan 5, 2006; 71 FR 834 

Designated Yes Migration corridor 

Upper Columbia River 
Spring Chinook Salmon 

Endangered: 
Mar 24, 1999; 64 FR 14308; 
Jun 28, 2005; 70 FR 37160 

Designated Yes Migration corridor 

Upper Columbia River 
Steelhead Trout 

Endangered: 
Aug 18, 1997; 62 FR 43937 
Threatened: 
Jun 28, 2005; 70 FR 37160 
Jan 5, 2006; 71 FR 834 

Designated Yes Migration corridor 

Middle Columbia River 
Steelhead Trout 

Threatened: 
Mar 25, 1999; 64 FR 14517 
Jun 28, 2005; 70 FR 37160 
Jan 5, 2006; 71 FR 834 

Designated Yes Migration corridor 
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Species   
Listing Status and  

Federal Register Citation 

Critical 
Habitat 
Status  

Critical 
Habitat 
Present 

Species Use in 
Project 

Area/Adjacent 
Columbia River 

Columbia River Bull Trout Threatened: 
Columbia River DPS Jun 10, 
1998; 63 FR 31674. 
Coterminous U.S. Nov 1, 
1999; 64 FR 58910. 

Designated Yes Migration 
corridor, foraging 

Pacific Eulachon 
Southern DPS 

75 FR 13012; March 18, 
2010 

Designated Yes Migration 
corridor, 
spawning, rearing 

Green Sturgeon Southern 
DPS 

71 FR 17757; April 7, 2006 Designated Yes Migration 
corridor, foraging 

3.6.1.1 Salmonid ESUs and DPSs 
Lower Columbia River ESUs and DPSs use the Cowlitz River Subbasin to complete their life histories. 
Adults migrate from the Pacific Ocean via the Columbia River to the Cowlitz River. Migratory fish either 
reside in freshwater for several months prior to spawning or spawn shortly after reaching the Cowlitz 
River and its tributaries. Juvenile fish rear for a period of time prior to outmigrating to the Cowlitz River 
and then the Columbia River. Table 3.6-2 includes the adult migration and juvenile outmigration 
windows for ESA-listed salmonids that inhabit the Cowlitz River. 

Table 3.6-2. Upstream Adult and Downstream Juvenile Migration for Lower 
Columbia River ESA-listed Salmonids Inhabiting the MSH Project Area 

Life 
Stage 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Lower 
Columbia 
River 
Chinook 
Salmon 

Adult Spring Fall 

Juv Spring Fall 

Lower 
Columbia 
River Coho 
Salmon 

Adult Late Early Late 

Juv 

Lower 
Columbia 
River 
Steelhead 

Adult 

Juv 

Lower 
Columbia 
River Chum 
Salmon 

Adult 

Juv 

Upper Willamette, Middle Columbia, Upper Columbia, and Snake River ESUs and DPS are not expected 
to occur in or upstream of the lower Cowlitz River portion of the project area. In the Columbia River 
portion of the project area, these species may move through the Columbia River and past the mouth of the 
Cowlitz River on their upstream (adult) and downstream (juvenile) migrations. Table 3.6-3 includes the 



likely presence of migrating adult and outmigrating juvenile ESA-listed salmonids in the Columbia River 
adjacent to the Cowlitz River confluence. 

Table 3.6-3. Upstream Adult and Downstream Juvenile Migration for Upper 
Willamette River, Middle and Upper Columbia River, and Snake River ESA-listed 
Salmonids in the Columbia River Portion of the MSH Project Area 

Life 
stage 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Upper 
Willamette 
Chinook 
Salmon 

Adult 

Juv 

Upper 
Willamette 
River 
Steelhead 

Adult 

Juv 

Snake River 
Spr/Sum 
Chinook 
Salmon 

Adult 

Juv 

Snake River 
Fall 
Chinook 
Salmon 

Adult 

Juv 

Snake River 
Sockeye 
Salmon 

Adult 

Juv 

Snake River 
Steelhead 

Adult 

Juv 

Upper 
Columbia 
Chinook 
Salmon 

Adult 

Juv 

Upper 
Columbia 
River 
Steelhead 

Adult 

Juv 

Middle 
Columbia 
River 
Steelhead 

Adult 

Juv 

Columbia 
River Bull 
Trout 

Adult 

Subadult 
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3.6.1.2 Other Federally Listed Anadromous Fish Species 

Pacific Eulachon Southern DPS 
Eulachon entering the Columbia River for spawning are part of the southern DPS. Adult eulachon return 
to freshwater to spawn at 2 to 5 years of age and typically enter the Columbia River system from 
December to May with peak entry and spawning during February and March (Table 3.6-4; NMFS 2010). 
In the Cowlitz River, the eulachon spawning migration typically extends to the mouth of the Toutle River 
but fish are occasionally sighted as far as 50 miles upstream to the Barrier Dam at the Cowlitz Salmon 
Hatchery (WDFW and ODFW 2008; Anderson 2009).  

In many rivers, eulachon spawning appears to be timed so that egg hatching will coincide with peak 
spring river discharge (Flory 2008). The juveniles are flushed rapidly downstream into the river estuary 
where they rear for weeks to months prior to entering the Pacific Ocean (Hay and McCarter 2000). 
WDFW and PNNL are currently investigating eulachon spawning and rearing in the Cowlitz River. 

Green Sturgeon Southern DPS 
Green sturgeon from both the northern and southern DPSs can be found in the project area. The southern 
DPS of green sturgeon consists of coastal and Central Valley populations south of the Eel River including 
the only known spawning population in the Sacramento River. Information on their oceanic distribution 
and behavior indicates that green sturgeon migrate generally north. A mixed population assessment 
assigned about 70 to 90 percent of the green sturgeon present in the Columbia River estuary and Willapa 
Bay to the southern DPS. 

Aggregations of adult sturgeon occupy the Lower Columbia River and estuary, upstream to the 
Bonneville Dam, primarily during summer months (Table 3.6-4; WDFW and ODFW 2002; Moser and 
Lindley 2007), moving into estuaries of non-natal rivers to feed (Bemis and Kynard 1997). Information 
from fisheries-dependent sampling suggests that green sturgeon only occupy large estuaries during the 
summer and early fall in the northwestern United States. There is no evidence of spawning in the Lower 
Columbia River. 

Table 3.6-4. Potential Life Stage Presence for Pacific Eulachon and Green 
Sturgeon Inhabiting the MSH Project Area 

Life 
stage 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Pacific 
Eulachon 
Southern 
DPS 

Adult 

Juv 

Green 
Sturgeon 
Southern 
DPS 

Adult 

Juv 

3.6.2 Wildlife 
Fourteen  federally- and/ or state- listed threatened or endangered species, federal species of concern, and 
Washington state sensitive species, or state candidate species may occur in the MSH project area 
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(Table 3.6-5). Many bird species that may occur in the study area are also protected under the Migratory 
Bird Treaty Act, and habitats in the study area support migratory birds at some time in their life cycle. 
These species are numerous, and not discussed individually in this document. 

Table 3.6-5. Federal and State Listed Wildlife Species in the Project Area 

Species  
Federal Listing 

Status  State Listing Status 
Potential Habitat 

Use in MSH 
Project Area 

Northern Spotted Owl Threatened Endangered Nesting, Foraging 

Streaked Horned Lark Threatened Endangered Nesting, Foraging 

Sandhill Crane - Endangered Migration 

Golden Eagle Protected1 Candidate Species Foraging 

Bald Eagle Protected1 Sensitive Species Nesting, Foraging 

Northern Goshawk 
Species of 
Concern Candidate Species Nesting, Foraging 

Peregrine Falcon 
Species of 
Concern Sensitive Species Foraging 

Slender-Billed White 
Nuthatch 

Species of 
Concern Candidate Species Nesting, Foraging 

Vaux’s Swift - Candidate Species Migration 

Purple Martin - Candidate Species Foraging 

Townsend’s Big-Eared 
Bat 

Species of 
Concern Candidate Species Roosting, Foraging 

North American 
Wolverine 

Proposed for listing 
as Threatened - - 

Columbian White-Tailed 
Deer 

Endangered - - 

Western Toad - Candidate Species Breeding 
1 Protected under the Bald and Golden Eagle Protection Act. 

3.6.2.1 Northern Spotted Owl 
The northern spotted owl (Strix occidentalis) is associated with old-growth forests. It primarily nests in 
large tree cavities, in northern goshawk (Accipiter gentilis) stick nests, on mistletoe, on broken-off tops of 
large trees, on large branches, or in cavities in banks and rock faces. Limited potential habitat for this 
species occurs in the project area, but they are known to be present in the vicinity and surrounding 
landscape of the Toutle River valley. As mentioned in Section 3.3, three old growth forest stands occur in 
the Upper NF Toutle River assessment area, adjacent to the sediment plain in the Alder Cove area. 
According to the Priority Habitats and Species List, the sediment plain and the area downstream of it 
occur within northern spotted owl breeding and management buffers (WDFW 2008). 

3.6.2.2 Streaked Horned Lark 
The streaked horned lark (Eremophila alpestris strigata) is associated with bare ground or sparsely 
vegetated habitats. Breeding sites are often located in areas of remnant dry prairie, mudflats, or oak 
savannas. Foraging occurs in grassland habitat. This species has evolved to prefer early successional 
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habitats such as gravel bars, burned grasslands, and scoured or sediment- deposited floodplains with an 
open landscape (i.e., flat, treeless). While the current range of streaked horned larks includes Lower 
Columbia River islands in Cowlitz County, none are known to occur in the lower Cowlitz River (WDFW 
2013c). However, suitable lark habitat is present in the lower Cowlitz River.  

3.6.2.3 Sandhill Crane 
Sandhill cranes (Grus canadensis) breed and forage in open prairies, grasslands, and wetlands in the 
eastern part of the state. Outside of the breeding season, they often roost in deeper water of ponds or 
lakes, where they are safe from predators. Sandhill cranes are a common species found in wetlands and 
agricultural fields in the Lower Columbia River. Up to 1,000 sandhill cranes have wintered on Lower 
Columbia River bottomlands in recent years, but most of the cranes seen in Washington winter in 
California. Specific habitat for this species is limited in the MSH project area, but some sandhill cranes 
may migrate through the lower Cowlitz River project area during stopovers from breeding grounds in 
Alaska and wintering areas in California.  

3.6.2.4 Golden Eagle 
Golden eagles (Aquila chrysaetos) build nests on cliffs or in the largest trees of forested stands that often 
afford an unobstructed view of the surrounding habitat. They use both existing and newly constructed 
nests formed from sticks with added soft material to create strong, flat- or bowl-shaped platforms. They 
typically avoid urban and developed areas and prefer predominantly open environments which allow for 
better foraging. Golden eagles are present in the upper Toutle River Valley. Some foraging may occur on 
the open sediment plain, but golden eagles are not known to nest in the project area.  

3.6.2.5 Bald Eagle 
Bald eagles (Haliaeetus leucocephalus) live near rivers, lakes, reservoirs, estuaries, marshes and some 
seacoasts where they can find fish, their staple food. Bald eagles require a good food base, perching areas, 
and nesting sites. In winter, the birds congregate near open water, using tall trees for spotting prey and 
night roosts for sheltering. All of the project area provides habitat for bald eagles. Several known nests 
occur within and in the vicinity of the sediment plain and lower Cowlitz River. 

3.6.2.6 Northern Goshawk 
Northern goshawks (Accipiter gentilis) generally prefer mature or old-growth conifer, mixed hardwood-
conifer, birch, or aspen forests for nesting; however, they can be generalists in terms of the types, and 
ages of forests they can utilize. As a result, they can sometimes utilize younger forests intermingled with 
mature trees with high canopies for nesting and areas near forest openings or edges for foraging. The 
northern goshawk is expected to occur in and around the project area. The Toutle River Valley and the 
lower Cowlitz River Valley provide habitat for this species.  

3.6.2.7 Peregrine Falcon 
Peregrine falcons (Falco peregrinus) are found in a wide variety of habitats but require high, steep cliffs 
with an abundance of protected ledges for nesting and open undisturbed areas for foraging and breeding. 
Foraging habitat includes grasslands, meadows, and other open areas. Peregrine nesting habitat is not 
present in the project area, but they could forage in or migrate through the project area.  

Page 3-88 Mount St. Helens Long-Term Sediment Management Plan 
Draft Supplemental Environmental Impact Statement August 2014 



3.6.2.8 Slender-Billed White-Breasted Nuthatch 
The slender-billed white-breasted nuthatch (Sitta carolinensis aculeata) is a cavity nester and year-round 
resident in western Washington. It is typically found in mature deciduous woodland and mixed deciduous 
and conifer forest. In Washington and Oregon this species is associated with Oregon white oak (Quercus 
garryana) west of the Cascade Range and conifer forest, primarily Ponderosa Pine (Pinus ponderosa), 
east of the Cascade Range. While these habitats are not present in the project area, the slender-billed 
white breasted nuthatch could be present in the larger cottonwoods and Douglas fir of the lower Cowlitz 
River and Toutle River Valley.  

3.6.2.9 Vaux’s Swift 
Vaux’s swifts (Chaetura vauxi) are strongly associated with old-growth coniferous forests, where the 
insides of large hollow trees and snags are frequently used for nesting and roosting. Vaux’s swifts 
congregate in large concentrations in the fall as they prepare to migrate south to Central America. During 
the migration they will perch together in large concentrations, generally in the hollows of old-growth 
trees, but also in large chimneys due to dwindling native habitats. No known Vaux’s swift nesting areas 
are present in the project area but they could migrate through in the fall and spring.  

3.6.2.10 Purple Martin 
The purple martin (Progne subis) inhabits both urban and rural areas. Purple martins prefer open, grassy 
areas and forest openings near streams, rivers, marshes, ponds, or lakes. These openings provide a large 
“swoop zone” for catching insects. They are locally uncommon in the project area, but numerous colonies 
are present in the Lower Columbia River and other associated tributaries. Habitat for this species exists in 
the lower Cowlitz River where foraging areas are present. No nesting colonies have been identified in the 
MSH project area.  

3.6.2.11 Townsend’s Big Eared Bat 
Townsend’s big-eared bats (Corynorhinus townsendii) are found in a variety of habitats throughout 
Washington including lowland conifer-hardwood forest, montane conifer forest, ponderosa pine forest 
and woodland, shrub-steppe, riparian habitats, and open fields. They are known to occupy caves, mines, 
and other roosting structures throughout conifer and mixed forests in the project area (WDFW 2013a). 
Most habitats in Washington are suitable for feeding by Townsend’s bats. However, the distribution of suitable 
roosts influences the actual locations where they are able to feed. Degradation and loss of foraging and roosting 
habitat from timber harvest practices, land conversion, and livestock grazing are other threats. 

3.6.2.12 North American Wolverine 
The North American wolverine (Gulo gulo luteus) population in Cowlitz County is part of a population of 
wolverines currently proposed for listing as Threatened under the ESA. Wolverines inhabit mountainous 
forest regions, particularly in the North Cascades in Washington. Wolverines are not known to inhabit the 
Toutle River Basin and the project area. 
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3.6.2.13 Columbia White-Tailed Deer 
The Columbian white-tailed deer (Odocoileus virginianus leucurus) was federally listed as endangered in 
1968, at which time only a small population was known to survive on islands and in a small area of 
mainland in Washington along the lower Columbia River. Columbian white-tailed deer currently occur in 
two separate populations: the Lower Columbia River population and the Douglas County population in 
Oregon. The Lower Columbia River population currently inhabits islands in the Lower Columbia River 
and on the mainland in the Julia Butler Hansen Refuge for the Columbian White-tailed Deer in 
Wahkiakum County. Although they live on islands near the confluence of the Cowlitz River with the 
Columbia River, Columbian white-tailed deer are not known to inhabit the lower Cowlitz River and or the 
MSH project area.  

3.6.2.14 Western Toad 
The western toad (Bufo boreas) occurs in a variety of terrestrial habitats including mountain meadows, 
prairies, and less common in heavily forested areas. Adult toads are primarily terrestrial, but often occur 
near water bodies, especially in drier climates. Breeding occurs in areas with usually permanent water 
bodies including wetlands, ponds, lakes, reservoir coves, and off-channel habitats of rivers. Anecdotal 
reports indicate that many populations return to the same egg laying location every year (WA Herp Atlas 
2014). Western toads likely inhabit some of the open wetland, ponded, and grass/shrub areas in the MSH 
project area, but are likely infrequent due to the extent of forest cover. 

This species is especially vulnerable to road traffic during adult movements to and from breeding sites in 
the spring, and dispersal of newly metamorphosed toads away from breeding sites in the summer and fall. 
Breeding sites, especially in western Washington, appear to be vulnerable to successional changes in 
vegetation such as when more open wetlands may succeed into shrub-scrub wetlands that provide 
unsuitable breeding habitat (WA Herp Atlas 2014). 

3.6.3 Plants 
Thirteen plant species with potential to occur in the MSH project area are listed as federal and/or state 
endangered, threatened, or sensitive species (Table 3.6-6). Species descriptions given below are based on 
Camp and Gamon’s (eds.) Field Guide to the Rare Plants of Washington (2011).  
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Table 3.6-6. Federal and State Listed Plant Species in the Project Area 

Species Federal Listing Status 
State Listing 

Status 

Nelson’s Checker-Mallow 
Threatened (likely to become 
listed as Endangered) 

Endangered 

Tall Agoseris - Sensitive Species 

Tall Bugbane Species of Concern Sensitive Species 

Clackamas Corydalis Species of Concern Sensitive Species 

Pink Fawn Lily - Sensitive Species 

Western Wahoo - Sensitive Species 

Nuttall’s Quillwort - Sensitive Species 

Western False Dragonhead - 
More information 
needed 

Loose-Flowered Bluegrass - Sensitive Species 

Wheeler’s Bluegrass - Sensitive Species 

Soft-Leaved Willow - Sensitive Species 

Humped Bladderwort - 
More information 
needed 

Columbia Water-Meal - 
More information 
needed 

3.6.3.1 Nelson's Checker-Mallow 
Nelson's checker-mallow (Sidalcea nelsoniana) is an endemic perennial herb found from Benton County, 
Oregon north to Lewis County, Washington. There are two extant populations in Washington. It is found 
in low elevation meadows, prairie, or grasslands along fencerows, streams, and roadsides; in drainage 
swales; and along edges of plowed fields adjacent to wooded areas. Standing water is present at some 
sites. Existing threats include mowing, plowing, stream alteration, recreation, fire suppression, and 
roadside herbicide application. The species is rare throughout its range. One of the extant populations is 
located in Cowlitz County and the species may occur in the project area on the west side of the Cowlitz 
River.  

3.6.3.2 Tall Agoseris 
Tall agoseris (Agoseris elata) is in the aster family species found in meadows, prairies, open woods, and 
exposed rocky ridges with various aspects. This species occurs in areas with little to no canopy cover and 
it is assumed to be shade-intolerant. Historically, fire likely played a role in maintaining some of its open, 
meadow habitats. Elevations for this species range from 500 to 7,800 feet in Washington. Existing threats 
include mowing, plowing, stream alteration, recreation, fire suppression, and roadside herbicide 
application. The species is rare throughout its range with fewer than 50 occurrences in Washington. There 
is one known population in Cowlitz County and the species is likely found in the project area. 
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3.6.3.3 Tall Bugbane 
Tall bugbane (Actaea elata) is a tall understory plant of lowland forests and is distinctive when in bloom. 
The species is found in or along margins of mixed, mature, or old-growth forests, including mesic 
coniferous or mixed coniferous-deciduous stands, frequently on north- or east-facing slopes. Associated 
species include Douglas-fir, western red cedar, big leaf maple, red alder, vine maple, ocean spray, 
hazelnut, and sword fern. The species is found from 100 to 2,800 feet in Washington with the majority of 
sites found below 700 feet. Existing threats include habitat alteration from timber management, invasive 
species, residential development, and recreation. Most populations in Washington are relatively small 
with fewer than 50 plants. The species is known to occur in Cowlitz County, but does not appear to occur 
in the project area. 

3.6.3.4 Clackamas Corydalis 
Clackamas corydalis (Corydalis caseana) is a perennial herb that occurs in or near cold, flowing water, 
including seeps and small streams. It often grows in stream channels. It is often found in moist shady 
woods primarily in the western hemlock and silver fir forests. It prefers intermediate levels of overstory 
canopy, providing enough light for flowering and reproduction, yet not so much light that a dense cover 
of shrubs develops. Clackamas corydalis is found from 1,250 to 4,200 feet in Washington. Threats 
include hydrology-altering activities and roadside herbicide spraying. The species is endemic to 
Washington and the Clackamas and Multnomah counties of Oregon. The species is known to occur in 
Cowlitz County and may occur in the project area. 

3.6.3.5 Pink Fawn-Lily 
Pink fawn-lily (Erythronium revolutum) is a perennial lily found in high precipitation areas within 
60 miles of the coast. Its habitat is characterized by moist soil in open or moderately shaded forests, but it 
requires full light at ground level. Habitats in Washington include swampy western red cedar forests, 
Sitka spruce woods formed on consolidated sand dunes, Sitka spruce-western hemlock forests, and 
shaded river bottoms. The elevation range where the species is found in Washington is from 100 to 
600 feet. Threats include plant collecting, timber harvest, road building, trampling, and grazing. The 
species range is from southern British Columbia to northwestern California. There is one known 
population in western Cowlitz County. The species may occur in the project area. 

3.6.3.6 Western Wahoo 
Western wahoo (Euonymus occidentalis) is a straggling shrub that ranges from 6 to 15 feet in height with 
slender sometimes climbing branches. Western wahoo is found in moist woods and forested areas on the 
west side of the Cascade Range, often in shaded draws, riparian areas, and ravines. It is also sometimes 
found in grassy areas with scattered trees. Associated vegetation includes Oregon white oak, Douglas-fir, 
western red cedar, big leaf maple, red alder, vine maple, serviceberry, salmonberry, and sword fern. The 
elevation range where the species is found in Washington is from 20 to 600 feet. The species range is 
from British Columbia to southern California. There are four known populations in western Cowlitz 
County and the species may occur in the project area. 
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3.6.3.7 Nuttall's Quillwort 
Nuttall's quillwort (Isoetes nuttallii) is grass-like but has a bulb-like stem. It is found in wet ground, 
seepages, temporary streams, and mud near vernal pools. It is often associated with Oregon ash (Fraxinus 
latifolia), Oregon crabapple (Malus fusca), rose spirea (Spiraea douglasii), Nootka rose (Rosa nutkana), 
reed canarygrass, camas, and other grasses and rushes. It is typically found from southeast Vancouver 
Island, British Columbia to southern California. In Washington, it is found at elevations ranging from 200 
to 345 feet. There is one known populations in Cowlitz County. The species may occur in the project 
area. 

3.6.3.8 Western False Dragonhead 
Western false dragonhead (Physostegia parviflora) is a perennial herb from the mint family. It has a 
widespread distribution from the Pacific Northwest east to Illinois and south to Iowa. It is also found in 
British Columbia and Saskatchewan. It is a facultative wetland plant found in Cowlitz County. 

3.6.3.9 Loose-Flowered Bluegrass 
Loose-flowered bluegrass (Poa laxiflora) is a perennial grass with creeping rhizomes. Loose-flowered 
bluegrass is found on moss-covered rocks and logs, along streams and rivers, and on edges of wet 
meadows in moist, shady woods. It is generally located from near sea level to the lower elevations in the 
mountains. It is often associated with red alder, red elderberry, buttercup, sword fern, little leaf miner's-
lettuce (Montia parvifolia), and grasses. It is typically found from coastal Alaska to western Oregon. The 
elevation range where the species is found in Washington is from 50 to 3,700 feet. Threats include timber 
harvest, alteration of riparian hydrology, erosion of adjacent hillsides, and streambank scour. There are 
known populations in western Cowlitz County and the species may occur in the project area. 

3.6.3.10 Wheeler's Bluegrass 
Wheeler's bluegrass (Poa nervosa) is a perennial grass with creeping rhizomes. Wheeler's bluegrass is 
found in low elevation wet habitats west of the Cascade crest, in forest openings with minimal canopy 
cover, on mossy rock outcrops, cliff crevices, and occasionally on talus slopes. Sites are moist fall 
through winter, but dry out quickly in spring and summer. Adjacent woods are dominated by Douglas-fir, 
big leaf maple, and Oregon white oak. It is typically found from Vancouver Island, British Columbia to 
northwest Oregon. The elevation range where the species is found in Washington is from 10 to 800 feet. 
Threats include road maintenance and construction, herbicides, and quarrying. There are known 
populations in western Cowlitz County and the species may occur in the project area. 

3.6.3.11 Soft-Leaved Willow 
Soft-leaved willow (Salix sessilifolia) forms a shrub or small tree 6 to 25 feet in height. The young leaves 
are copiously covered with soft, loose, un-matted hairs on both sides. Soft-leaved willow is found in wet 
lowland habitats, including silty or sandy riverbanks, riparian forests, dredge spoils, sandy beaches, and at 
the upper edge of the intertidal zone. Associated species include Sitka willow, Pacific willow, Columbia 
River willow (S. fluviatilis), black cottonwood, red alder, big leaf maple, and red osier dogwood (C. 
sericea). The species' range is from southern British Columbia to northern California. Threats include 
recreational use, invasive species, and highway reconstruction. There are known populations in western 
Cowlitz County and the species may occur in the project area. 
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3.6.3.12 Humped Bladderwort 
Humped bladderwort (Utricularia gibba) is a perennial aquatic herb without roots; rather plants may be 
floating, submerged or creeping along the bottom. The species occurs in lakes and lake edges and muddy 
disturbed sites in the lowland zone. The species is associated with algae, Canadian waterweed (Elodea 
canadensis), watershield, pond lily, purple marshlocks (Comarum palustre), hoary sedge (C. canescens), 
and soft rush. In Washington, it occurs in an elevation range from 160 to 490 feet. The species is found 
from southern British Columbia to California, and is also known from eastern North America from 
Quebec south to Florida and Louisiana, Central America, and the West Indies. Threats include hydrologic 
alternation, water quality degradation, and invasive species. At least one population is known to inhabit 
Cowlitz County. 

3.6.3.13 Columbia Water-Meal 
Columbia water-meal (Wolffia columbiana) is a tiny, perennial, floating plant without roots or definite 
leaves or stems. The plant floats just below the surface of the water with the rounded upper surface just 
touching the surface film. The nearly spherical plant body is less than 0.06 inch long and transparent 
green. The genus is colonial and primarily reproduces vegetatively. Associated species include northern 
water-meal (W. borealis), common duckweed (Lemna minor), common duckmeat (Spirodela polyrrhiza), 
Brazilian water-meal, and mosquito fern (Azolla). The Columbia water-meal is an obligate wetland 
species. The species is found in freshwater lakes, ponds, and slow streams below 650 feet elevation. 
Columbia water-meal is found from British Columbia to California, west to Quebec, and south to Florida 
excluding the interior southwestern states. It is also found in South America. In Washington, it is found 
from 10 to 250 feet. The greatest threat is hydrologic alteration. The species has been found in Cowlitz 
County. 

3.7 Potentially-Affected Groups and Individuals 
This section provides a general description of groups and individuals potentially affected by actions 
considered as part of the four alternatives evaluated in this SEIS. The discussion in this section provides 
context for existing counties and communities, tribes, and private and public landowners. 

3.7.1 Counties and Communities 
The MSH project area is located in Cowlitz County, Washington and includes parts of the cities of Castle 
Rock, Kelso, and Longview, as well as unincorporated areas of the county including Lexington.  

State Route 504 generally parallels the NF Toutle River from above the sediment plain to just below the 
confluence of the NF Toutle and SF Toutle Rivers near the town of Toutle. The primary land owners 
upstream of the SRS in areas adjacent to the sediment plain are the State of Washington (managed by 
WDFW) and the Weyerhaeuser Company. The sediment plain is owned by USACE. An area of small 
privately-owned lots is located upstream of the SRS around State Route 504 and 2500 Road. This area of 
smaller parcels includes the Eco Park Resort at Mt. St. Helens located about 1 mile upstream of the SRS 
between State Route 504 and the NF Toutle River sediment plain. The Eco Park Resort is a privately 
owned and operated facility featuring a campground, yurts, and cabins and providing access to outdoor-
related activities, many associated with its proximity to MSH. The Hoffstadt Bluffs Visitor Center is 
located about 2.5 miles upstream of the SRS. The Hoffstadt Bluffs Visitor Center provides interpretive 
displays, meeting space, a restaurant, and gift shop.  
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Several unincorporated communities are located along State Route 504 and the NF Toutle River 
downstream of the SRS. Population density is very low in this corridor. The unincorporated communities 
of Silver Lake, Kid Valley, and Toutle are located along State Route 504. Of these, Kid Valley is the 
closest to the SRS and FCF, located about 3 miles west of the SRS. Several small businesses are also 
located along the State Route 504 and the NF Toutle River, including businesses related to local tourist 
activities (such as campgrounds) and regional forest products industries.  

Population density increases in the portions of the project area along the lower Cowlitz River, including 
the cities of Castle Rock, Kelso, and Longview. Cities and other development along the lower Cowlitz 
River have been historically affected by flooding resulting, in large part, from accumulated sediments 
from the eruption of MSH (see Section 1.1, Purpose and Need). The area between Castle Rock and Kelso 
includes potential sites for upland placement and storage of dredged sediments.  

The City of Castle Rock is located on the Cowlitz River about 3 miles south of the confluence with the 
Toutle River. The 2010 population of Castle Rock was 1,982. Castle Rock includes fairly dense 
residential development, businesses, and parks. South of Castle Rock, low density residential 
development is located along State Route 411 as it runs north-south, generally parallel to the Cowlitz 
River. The unincorporated area along State Route 411, west of the Cowlitz River and just north of Kelso, 
is known as West Side Highway and includes the unincorporated community of Lexington [the area is 
designated by the U.S. Census Bureau as West Side Highway Census Designated Place (CDP)]. The 2010 
population of West Side Highway CDP was 5,517, and the area includes businesses, residential 
subdivisions, and Riverside County Park, in addition to rural and undeveloped areas.  

As noted above, sites considered for placement and storage of dredged material are generally located in 
the State Route 411 corridor between Castle Rock and Kelso. Since the 1980s, several sites in the corridor 
have been used for placement of dredged material, as well as mining and sale of those sediments for 
construction and commercial purposes. 

The City of Kelso is located east of the Cowlitz River and north and west of the Coweeman River. The 
estimated 2012 population of Kelso was 11,832. The City of Longview is located on the west side of the 
Cowlitz River across from Kelso. The estimated 2012 population of Longview was 36,458. Kelso and 
Longview represent the population and commercial center for Cowlitz County.  

3.7.2 Cowlitz Indian Tribe 
The Cowlitz Indian Tribe (Cowlitz Tribe) was federally recognized in 2000 and provides housing, health, 
and transportation related services to tribal members. The Cowlitz Tribe also provides cultural and natural 
resources programs. The Cowlitz Tribe participates in the TAGT and has indicated its interest in issues 
regarding fish, natural and cultural resources with respect to sediment management (USACE 2012a). 

The Toutle River basin has historically been very important to the people of the Cowlitz Tribe, as 
exemplified in their active participation in efforts to recover salmon and steelhead populations in 
southwest Washington. The Cowlitz Tribe has been particularly active in the NF Toutle River watershed, 
which lies in the heart of the Tribe's ancestral lands. Over the past decade, they have conducted fish and 
habitat research, restored and protected critical salmonid habitat, and assisted in the efforts to collect adult 
steelhead trout and coho salmon and safely distribute them in tributaries to the Upper NF Toutle River 
where they can spawn and complete their life cycle. The Cowlitz Tribe has worked closely with the 
WDFW and other stakeholders to protect and conserve resources of the Toutle Rivers. The Cowlitz Tribe 
considers fish populations in the NF Toutle River to be a valuable and irreplaceable cultural resource. 
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Given the precarious nature and culturally significant status of the ESA-listed fish, the Cowlitz Tribe 
enthusiastically supports recovery efforts in the watershed, and has expressed a strong desire for USACE 
to provide fish passage over the SRS spillway. 

3.7.3 Private Landowners 
As noted in Section 3.7.1, above, private landowners in areas adjacent to the sediment plan and SRS 
include Weyerhaeuser and Mark Smith (owner of the Eco Park). Weyerhaeuser manages large plots of 
land for timber production and harvest. Eco Park provides campsites, yurts, cabins, and amenities 
primarily for outdoor recreation purposes. Many private landowners own the parcels along the NF Toutle 
River and mainstem Toutle River downstream of the SRS. 

The more developed and urbanized area along the lower Cowlitz River includes many parcels in private 
ownership, including parcels adjacent to the Cowlitz River and in areas protected by levees (see 
Section 1.2, Background/History). Properties in areas protected by levees include residences and 
businesses, as well as publicly-owned open space and parkland. 

3.7.4 State and Federal Land 
As noted in Section 3.4, WDFW manages the MSH Wildlife Area, which is located adjacent to the 
sediment plain, for wildlife and wildlife habitat. The WSDOT owns a maintenance yard located near the 
SRS and State Route 504. The USFS owns and manages land well upstream of the SRS as part of the 
Gifford Pinchot National Forest and the MSH National Volcanic Monument. 

3.8 Socio-Economics 
This section presents information on existing socio-economic conditions in the project area. Along the 
Cowlitz River below the mouth of the Toutle River are the towns of Castle Rock, Kelso, and Longview, 
Washington. Industrial riverfront and urbanized property are also located along the Cowlitz River. 
Longview is also situated at the confluence of the Cowlitz River and the Columbia River. The Columbia 
River is a major waterway with an authorized deep draft navigation channel of 43 feet serving major ports 
in Longview, Kalama, and Vancouver, Washington as well as Portland, Oregon. 

3.8.1 Demographic and Economic Characteristics 

3.8.1.1 Population 
In 2010, the population of Cowlitz County was 102,410 according to the U.S. Census Bureau. This 
population represented an increase from 92,948 in 2000 (Figure 3.8-1; U.S. Census Bureau 2010). The 
Washington State Office of Financial Management (OFM) predicts the county population will increase to 
almost 117,000 in 2040 (OFM 2013).  
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Source: OFM 2013 

Figure 3.8-1. Cowlitz County Population, History, and Forecast 

As shown in Figure 3.8-2, Cowlitz County’s population has been growing more slowly than Washington 
State as a whole and this trend is expected to continue. OFM expects the state population to grow 
31 percent between 2010 and 2040, whereas Cowlitz County population is only expected to grow 
14 percent over the same period. 

Source: OFM 2013 

Figure 3.8-2. Population Index for Cowlitz County and State of Washington 

OFM current population estimates (as of April 2013) are presented in Table 3.8-1. Longview is the largest 
city in Cowlitz County, followed by the City of Kelso.  
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Table 3.8-1. Population of Cities, Towns and Counties, Cowlitz County 

Jurisdiction 
2010 Population 

Census 
2011 Population 

Estimate 
2012 Population 

Estimate 
2013 Population 

Estimate 

Cowlitz County 102,410 102,700 103,050 103,300 

Unincorporated 
Cowlitz County 

44,085 44,225 44,180 44,345 

Incorporated Cowlitz 
County 

58,325 58,475 58,870 58,955 

Castle Rock 1,982 1,995 2,135 2,135 

Kalama 2,344 2,365 2,390 2,400 

Kelso 11,925 11,920 11,930 11,940 

Longview 36,648 36,730 36,910 36,940 

Woodland (part) 5,426 5,465 5,505 5,540 

Source: U.S. Census Bureau 2010, OFM 2013 

3.8.1.2 Age, Gender and Ethnicity 
According to the “Cowlitz County Profile”1: 

• When compared with the state and nation, Cowlitz County had roughly the same proportion of
children and more older residents (Figure 3.8-2).

• Cowlitz County has a slightly greater proportion of females in its population (50.6 percent)
compared to the state (50.2 percent).

• The county was much less diverse in terms of race and ethnicity than the state as a whole. In
2010, 88.9 percent of Cowlitz’s population was white compared with 77.3 percent at the state
level. Less than 8 percent of Cowlitz County’s population is Latino versus 11.2 percent of the
state.

1 Bailey 2014 
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Table 3.8-2. Population Demographics, Cowlitz County and Washington State 
Cowlitz County 

(%) 
Washington 

(%) 
2010 Population by Age 

 Under 5 years old 6.4 6.5 

 Under 18 years old 24.1 23.5 

 65 years and older 15.4 12.3 

2010 Population by Gender 

 Females 50.6 50.2 

2010 Population by Race/ethnicity 

 White 88.9 77.3 

 Black 0.6 3.6 

 American Indian, Alaskan Native 1.5 1.5 

 Asian, Native Hawaiian, Other Pacific Islander 1.7 7.8 

 Hispanic or Latino, any race 7.8 11.2 

Source: Bailey 2014 

3.8.2 Employment2 
Cowlitz County’s economy has changed substantially since the late 1970s when there were 6,400 timber 
jobs in the county, and a third of all jobs were in manufacturing. At that time, the county’s per capita 
income was close to the state average and above the national average. Since then, timber and 
manufacturing employment has declined and wages and income have not kept up with the rest of the 
nation.  

During the 2007 through 2009 recession, Cowlitz lost 9 percent of its nonfarm employment, more than 
the state or nation. Its unemployment rate topped 14 percent at one point, before easing downward at the 
end of 2010. Employment growth turned positive in 2010, helped by construction projects on new 
investments: a new grain terminal, a new steel pipe plant, and two new Wal-Mart stores. Over the past 
two decades, Cowlitz County’s unemployment rate has run about two percentage points higher than the 
national average during good times and three or four points higher during recessions (Bailey 2014). 

In 2011, one-sixth of Cowlitz County’s employment base was in manufacturing, including two paper 
mills, several sawmills, a large chicken processor, as well as numerous smaller producers in machinery, 
fabricated metals, chemicals, and other segments. The county has excellent transportation connections, 
including two active ports, rail connections, and Interstate 5. 

Table 3.8-3 presents the latest employment data (preliminary) for June 2013. In general, the county has a 
greater share of jobs in the “Goods Producing” sectors than the state as a whole and a smaller share in the 
“Service Providing” sectors.  

2 Much of this section’s information and text comes from “Cowlitz County Profile” (Bailey 2014). 
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Table 3.8-3. Non-Agricultural Employment in the Longview Micropolitan 
Statistical Area, Quarterly Benchmark, Dec. 2012 (seasonally 
adjusted, in thousands) 

NAICS Industry Title 
June 2013 
(Prel., 000) 

June 2012 
(Rev.,000) 

Percent 
Change (%) 

TOTAL PRIVATE 29.0 29.9 -0.9 

Goods Producing 9.1 9.0 0.1 

Mining, Logging, and Construction 3.0 2.9 0.1 

Manufacturing 6.1 6.1 0.0 

Non-Durable Goods 3.5 3.5 0.0 

Service Providing1 26.0 27.2 -1.2 

Private Service Providing 19.9 20.9 -1.0 

Trade, Transportation, and Utilities 7.0 7.3 -0.3 

Retail Trade 4.3 4.6 -0.3 

Educational and Health Services 5.3 5.4 -0.1 

Leisure and Hospitality 3.3 3.3 0.0 

TOTAL GOVERNMENT 6.1 6.3 -0.2 

Federal Government 0.2 0.2 0.0 

Total State Government 1.7 1.8 -0.1 

Total Local Government 4.2 4.3 -0.1 

TOTAL 35.1 36.2 -1.1 
1 Service Providing Total includes both Private Service Providing employment and total Government 
Employment 
Source: Washington State Employment Security Department 

Unemployment rates in Cowlitz County have averaged above 10 percent every year since 2008. Monthly 
unemployment rates for 2011 through 2013 are shown in Figure 3.8-3. 

Washington State Employment Security Department, Labor Market and Economic Analysis Branch 

Figure 3.8-3. Cowlitz County Unemployment Rates, not Seasonally Adjusted 
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3.8.3 Income 
In 2011, Cowlitz County had a per capita income of $32,607 (in 2013 dollars) compared to a state average 
per capita income of $43,878. Since 1990, the county has lagged the state as a whole and the nation in 
real per capita income (income adjusted for inflation; Figure 3.8-4). 

(Inflation adjusted to 2009 dollars) 
Source: BEA 2013 

Figure 3.8-4. U.S., Washington and Cowlitz County Real per Capita Income 
(1990 to 2010) 

Compared to the State of Washington, Cowlitz County has more households (in percentage terms) in the 
lower income groups and fewer households in the higher incomes. Figure 3.8-5 illustrates household 
income distribution in Cowlitz County compared to the state. 
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Source: U.S. Census Bureau American Fact Finder 2013 

Figure 3.8-5. County and State Income Distribution 

3.8.4 Housing 
In the 2010, Cowlitz County had 43,450 housing units, of which, 93 percent were occupied (U.S. Census 
Bureau 2010; Table 3.8-4). Single family housing units comprise two-thirds of all units. Owner-occupied 
units account for two-thirds of occupied housing units. In comparison, the occupancy rate is 91 percent 
and owner-occupied units make up 64 percent of occupied units in Washington as a whole. 
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Table 3.8-4. Cowlitz County Housing Data 

Castle Rock Longview Kelso Lexington 
Cowlitz 
County 

2000 2010 2000 2010 2000 2010 2000 2010 2000 2010 

Housing Units 
Total Housing 
Units 

890 863 15,225 16,380 5,067 5,139 1,715 2,082 38,624 43450 

Occupied 
Housing Units 

833 784 14,066 15,281 4,616 4,720 1,635 2,002 35,850 40,244 

Vacant Housing 
Units 

57 79 1,159 1,099 451 419 80 80 2,774 3,206 

Households 
Total 
Households 

833 784 14,066 15,281 4,616 4,720 1,635 2,002 35,850 40,244 

Family 
households 

562 519 8,938 9,086 2,989 2,949 1,292 1,493 25,056 27,241 

Nonfamily 
households 

271 265 5,128 6,195 1,627 1,771 343 509 10,794 13,003 

Units in Structure 
1 unit, 
detached 

607 688 9,674 10,803 3,149 3,312 1,306 1,560 25,587 28,631 

1 unit, attached 18 26 422 246 188 108 13 48 900 406 

2 units 48 69 482 872 374 523 18 59 1,254 1,743 

3 or 4 units 52 37 438 557 380 587 31 52 1,157 2,283 

5 to 9 units 29 39 912 873 145 205 30 0 1,245 2,185 

10 to 19 units 21 22 1,085 1,240 224 164 19 24 1,473 1,262 

20 or more units 35 20 1,462 1,363 295 222 10 77 2,090 1,896 

Mobile Home 77 60 690 681 331 341 261 293 4,768 4,879 

Boat, RV Van, 
etc. 

0 0 50 6 5 0 0 0 150 172 

Occupied housing units 
Owner 
occupied 
housing units 

524 502 8,129 8,159 2,378 2,253 1,360 1,497 24,250 26,477 

Renter 
Occupied 
housing units 

309 282 5,937 7,122 2,238 2,467 275 505 11,600 13,767 

Source: U.S. Census Bureau American Fact Finder 2013 
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3.8.5 Leveed-Area Population and Structures 
This section profiles the population and structures in areas protected levees along the lower Cowlitz 
River. Leveed areas are shown in Figure 1.3-1. Authorized LOP3 for leveed areas are listed in 
Table 3.8-5. 

Table 3.8-5. Authorized Levels of Flood Risk 

Location 
Authorized LOP 

(in years)  

Castle Rock 118 

Lexington  
(Cowlitz CDID 1) 

167 

Kelso 
(Cowlitz 3 and DID 1) 

143 

Longview 167 

Population estimates are provided for day and night, structures are classified as “residential” and “other,“ 
and an estimate is made of total property values (Table 3.8-6). Because the geographical extent of the 
CDID does not necessarily match city limits, the population counts for leveed areas do not match census 
estimates of city population.  

Table 3.8-6. Population, Structures and Values for Leveed Areas 

Diking District 
Day 

Population 
Night 

Population 
Residential 
Structures 

Other 
Structures 

Property 
Values 

(million $) 

Cowlitz 3 (Kelso) 5,025 5,199 2,213 179 661 

Cowlitz DID 1 (Kelso) 2,124 2,615 891 34 142 

Cowlitz DID 1 
(Longview) 

39,604 37,694 11,227 1,074 2,600 

Castle Rock 1,722 2,101 586 45 92 

Lexington 1,048 2,804 ,088 29 156 

Source: Data estimates are from HAZUS 2012, U.S. Census Bureau 2010, and Zillow 2012 

The Longview District (Cowlitz DID 1) is the largest area protected by the levees with a night population 
of 37,694. Longview property value is about $2.6 billion. The two Kelso Districts are the next largest 
with a combined night population of about 7,800 and property values of about $800 million. The 2010 
U.S. Census population for Kelso was 11,925. Castle Rock and Lexington Districts are smaller with 
combined night population of just under 5,000 and total property values of about $250 million. 

Given that Longview is so much larger than any of the other communities in Cowlitz County, it is 
interesting to note that in the original economic study for the MSH Project, USACE (1985b) calculated 
avoided damages to Kelso as accounting for 91 percent of total avoided flood damages. Longview 

3 LOP explained in Chapter 1, Section 1.2.2. 
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avoided flood damages were only 1 percent of total avoided flood damages.4 The reason for this is that 
Kelso had a low level of protection without project condition and Longview already had a relatively high 
level of protection. 

3.8.6 Recreation 
Existing conditions for recreation are focused on Upper NF Toutle River and the lower Cowlitz River 
assessment areas, where potential impacts to recreation from project alternatives are most likely to occur. 
The primary recreational activities in the Upper NF Toutle River around the SRS are general outdoor 
recreation (hiking, sight-seeing, wildlife watching, etc.) and hunting. Currently, use estimates of the 
immediate area are lacking, however, overall visitors to the MSH National Volcanic Monument have 
dropped from 3.5 million in 1995 to 220,000 in 2013. Based on these values, visitors to the Upper NF 
Toutle River area are believed to have also declined (Smith 2014).  

Recreation opportunities on and along the lower Cowlitz River include the same general recreation 
activities listed above, but also include boating and fishing. Several boat launches are located on the lower 
Cowlitz River. These include:  

• City of Longview at Gerhart Gardens (RM 2.0). This launch has limited use during certain times
of the year due to the sand buildup along the ramp. No permits are required to use this facility and
therefore there is no estimate of use.

• City of Castle Rock (RM 17.3). This launch opened in 2010. In 2013 the City sold more than
2,100 plus daily parking permits and 56 annual parking permits.

• Informal launch sites located at Alpha Drive/Beacon Hill area (RM 6.5) and Cook Ferry Area
(RM 15.8). Both launch sites are used for small boats and no use figures recorded (Stone, 2014).

3.9 Environmental Justice 
Executive Order 12898: Federal Actions to Address Environmental Justice in Minority Populations and 
Low-Income Populations requires federal agencies to consider and minimize potential impacts on 
subsistence, low-income, or minority communities. The goal is to ensure that no person or group of 
people shoulder a disproportionate share of any negative environmental impacts resulting from programs 
or projects. Information about low-income and minority populations in Cowlitz County and the project 
area are summarized in this section. 

The U.S. Census Bureau’s 2008 to 2012 American Community Survey (ACS) provides the most recent 
estimates of low-income and minority populations in Cowlitz County and in subdivisions of the county. 
Given the size of the project area, the census tract was the geographic subdivision of the county used to 
identify population characteristics for low-income and minority populations in the project area. Census 
tracts are geographic areas that generally have a population between 1,200 and 8,000 people, with an 
optimum size of 4,000 people (ACS 2012).  

Table 3.9-1 below details low income and minority populations in the project area compared to Cowlitz 
County as a whole. 

4 Average annual avoided flood damages were estimated at $14.7 million (1985 dollars) and annual average avoided dredging 
costs were calculated at $13.1 million in the original Decision Document, October 1985. The benefit-cost ratio was 3.0. 
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Table 3.9-1. Percentage of Families and People Whose Income in the Past 12 
Months is Below the Poverty Line  

Subject 
Cowlitz County, 

WA (%) 
Project Area 

Census Tracts (%) 
Persons below poverty level 17.9 7.6 - 49.5 

Race 
White alone 85.7 89.4 

Minorities 14.3 5.6 - 26.8 

Source: ACS 2012 

The ACS data also indicates the potential for high-minority populations in the project area (ACS 2012) 
relative to the broader community represented by Cowlitz County. Low income populations within the 
project area may use natural resources within the project area to subsist. Subsistence activities may 
include fishing, hunting, and timber collection.  

The ACS data also indicates the potential for high-minority populations in the project area (ACS 2012). 
The tracts with the highest low-income and minority percentages are located along the lower Cowlitz 
River in the urbanized Longview/Kelso area. In addition, the project area includes traditional territory of 
the Cowlitz Tribe. Members of the Tribe subsist on natural resources within the project area and several 
resources, including steelhead and coho salmon, are essential cultural resources for the Cowlitz Tribe. 

3.10 Cultural Resources and Historic Properties 
This section describes the cultural environment and tribal treaties and lands, the existing historic built 
environment, archaeological resources, and Traditional Cultural Properties (TCP) in the project area on 
the NF Toutle River Upstream of SRS. Tribal consultation efforts are also briefly described and attached 
in Chapter 7, Consultation and Coordination. 

Cultural resources include objects and places that demonstrate evidence of human occupation or activity 
related to history, architecture, archaeology, engineering, and culture. Historic properties are defined by 
36 CFR 800 [the implementing regulation of the National Historic Preservation Act (NHPA; 16 USC 470 
et seq.] as a subset of cultural resources that consist of any district, site, building, structure, artifact, ruin, 
object, work of art, or natural feature important in human history that meets defined eligibility criteria for 
the National Register of Historic Places (NRHP). The NHPA requires that cultural resources be 
inventoried and evaluated for eligibility for listing in the NRHP and that federal agencies evaluate and 
consider the effect of their actions on any historic properties. Cultural resources are evaluated for 
eligibility for the NRHP using criteria including the cultural resource’s age, integrity, and significance in 
American culture (36 CFR Part 60.4(a-d)).  

Historic properties include pre-contact resources that predate European contact and settlement. As defined 
in National Register Bulletin 38, Guidelines for Evaluating and Documenting Traditional Cultural 
Properties, TCPs are properties that are eligible for inclusion in the NRHP because of their association 
with the cultural practices or beliefs of a living community that are rooted in that community’s history 
and are important in maintaining the continuing cultural identity of the community. The area of potential 
effect (APE) for cultural resources, as defined in 36 CFR 800.16[d], includes the area that would be 
affected by the maximum 43-foot raise along the uplands of the sediment plain for a total of 650.7 acres 
(Figure 3.10-1).  
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Figure 3.10-1. Area of Potential Effect for Cultural Resources 
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3.10.1 Prehistoric Overview 
The earliest known occupations in western Washington, termed Paleo-Indian, are evidenced by the 
appearance of large, Clovis-style fluted projectile points dating to approximately 12,800 years before 
present (BP; Ames and Maschner 1999; Carlson 1990a). Paleo-Indians were primarily hunter-gatherers 
with low populations and high levels of mobility. Some researchers have argued that these early people 
were oriented toward maritime resources (Carlson 2003; Fedje and Christensen 1999; Fladmark 1979). In 
western Washington, sites from this period are rare. Much of the late Pleistocene terrain was 
uninhabitable due to glaciers and the lands that were occupied by Paleo-Indians were predominately 
coastal reaches. During the glaciation period, ocean levels fell almost 400 feet globally (Kirk and 
Daugherty 2007), but with the onset of the warming Holocene, ocean levels rose and submerged many of 
these coastal sites. However, some sites are not submerged, and instead, are located above the present 
shoreline due to eustatic, tectonic, and isostatic effects (Fedje and Christensen 1999). 

The Archaic period dates from approximately 12,500 to 6,400 BP (Ames and Maschner 1999; Carlson 
1990b). Similar to Paleo-Indian sites, sites from this period are poorly represented. Changes in sea level 
and vegetation have obscured many Archaic period sites along the coast (Ames and Maschner 1999). 
However, as the glaciers receded, people were able to occupy larger expanses in the interior of Puget 
Sound. Archaic period peoples likely maintained low populations, high levels of mobility, and utilized the 
ocean, shoreline, and upland areas for food and material resources (Croes and Hackenberger 1988; 
Matson and Coupland 1995). Archaic period artifacts consist primarily of large stemmed projectile points 
and bifaces, in addition to a smaller proportion of microblades (Ames and Maschner 1999; Matson and 
Coupland 1995).  

Pacific period sites date from approximately 6,400 to 225 BP. The period ends at the introduction of 
smallpox to the region (Ames and Maschner 1999). The Early Pacific period (6,400 to 3,800 BP) was 
marked by the increased use of marine resources, the appearance of human burials in middens and 
cemeteries, a diversification in subsistence activities, the disappearance of microblade technology, and the 
increased use of bone, antler, and ground-stone tools. Major developments also include the appearance of 
ground-stone celts (adze blades), a proliferation in chipped-stone tool forms and styles, and 
decorative/ornamental pieces that likely represent contact and trade with groups in neighboring cultural 
areas (Kirk and Daugherty 2007). The Middle Pacific period (3,800 to 1,500/1,800 BP) displays major 
developments including the appearance of long-term settlements (plank longhouses), intensification of 
salmon capture (i.e., the appearance of wooden fish weirs and girdled/drilled net sinkers), and a 
diversification in tool form and style (Croes and Hackenberger 1988). Late Pacific period (1,500/1,800 to 
225 BP) developments are represented by the appearance of heavy-duty woodworking tools, an overall 
decline in the use of chipped-stone tools, and an increase in funerary ritual/burial activities (Matson and 
Coupland 1995). Sea levels became stable by the start of the Middle Pacific period and sites representing 
the Middle and Late periods are located across the Northwest Coast region (Ames and Maschner 1999). 

3.10.2 Historic Overview 
The project area is located in the historical land use area for the southwestern Coast Salish peoples, 
including the Cowlitz Tribe (Hajda 1990; Ray 1974). The Cowlitz are comprised of the Upper and Lower 
Cowlitz, whom together traditionally occupied the drainage of the Cowlitz River from just above its 
mouth to just below the present day Mayfield Dam, the Toutle River, the Newaukum River drainage, and 
the South Fork of the Chehalis River (Hajda 1990). The Lower Cowlitz, who spoke a Salishan dialect, 
occupied the vicinity of the project area. They had no direct access to the ocean but interacted and traded 
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extensively with other groups living near the mouth of the Columbia and east of the Cascades (Hajda 
1990; Ray 1974). According to some Cowlitz living today, the name Cowlitz means “seeker” (J.W. Irwin 
2002). The name Cowlitz has also been spelled as "Ta-wa-l-litch," which means "capturing the medicine 
spirit" (J.W. Irwin 2002). “Ta-wa-l-litch” refers to the Cowlitz practice of sending their youths to the 
river's prairies to seek their “tomanawas,” or spirit power (J.W. Irwin 2002). 

The Lower Cowlitz lived in small groups of nuclear families along the Cowlitz River and its tributaries in 
winter village camps made up of gabled-roof cedar plank longhouses (Wilma 2005). During warmer 
weather months, the Lower Cowlitz often broke into smaller groups and lived in temporary camps near 
resource procurement areas. Their diet consisted largely of fish, and in particular salmon, shellfish, 
waterfowl, deer, elk, small mammals, camas, wapato, and a variety of berries and nuts.  

Contact between the Europeans and the southwestern Coast Salish tribes occurred when the Hezeta and 
Quadra expeditions entered the mouth of the Quinault River in 1775 (Hajda 1990). Lewis and Clark 
visited the Lower Columbia River between 1805 and 1806 and estimated the Cowlitz population to be 
approximately 1,000 people (Hajda 1990). Trade encouraged further interaction in the region, particularly 
with the establishment of the Hudson Bay Company’s (HBC) Fort Vancouver in 1825 and Fort Nisqually 
in 1833. Malaria and other diseases devastated the southwestern Coast Salish populations and by 1841, 
the Cowlitz population was estimated to be 300 to 350 people (Hajda 1990). Tribal territorial boundaries 
were relatively fluid during this time and often groups would occupy territories that had been vacated by 
others due to disease and/or would join tribes through intermarriage (Hajda 1990).  

The first European to enter the Cowlitz River was Factor George Simpson of the HBC in 1828 (Wilma 
2005). The Cowlitz Farms were established in 1837 to support the HBC and its employees (Wilma 2005). 
The Treaty of Washington of 1846 and the Donation Land Claim Act of 1850 provided the legal means 
for Euroamericans to settle the land (Hajda 1990). These early settlers engaged in trapping, farming, and 
the timber industry. Cowlitz County was formed in 1854 with Monticello as the county seat. The county 
seat was moved several times and finally settled in Kelso in 1923 (Wilma 2005). In 1854, a hotel and post 
office was built about halfway between Cowlitz Landing and Monticello. This site was later named Castle 
Rock after a large rocky outcrop nearby (Wilma 2005).  

The Northern Pacific Railroad began building a line to Tacoma in 1872 in what became Kalama (Wilma 
2005). The transcontinental railroad was completed in the 1880s. Cowlitz County continued to expand 
with the logging and milling industry, and the City of Longview was developed in 1919 after the purchase 
of timber stands from Weyerhaeuser by the Long-Bell Lumber Co. (Wilma 2005). Weyerhaeuser opened 
a mill next to the Long-Bell facility in 1929 and became the area's largest employer. The Great 
Depression hurt production in the logging and milling industry but hydroelectric projects provided 
revenue and cheap power for the county through Cowlitz Public Utility Department. The Lower 
Columbia Junior College (later Lower Columbia College) was opened in 1934 and offered courses in 
forestry (Wilma 2005). Aluminum airplane manufacture increased during World War II in Longview by 
Reynolds Metals Co., which in turn helped the logging industry. Aluminum production used wood and 
paper products and in particular, Weyerhaeuser’s pulp was used to produce smokeless gunpowder (Wilma 
2005). 

Flooding was a large problem for the lowlands in Cowlitz County throughout history. In 1980, with the 
eruption of MSH, a 200-foot thick lahar flowed down the Toutle River Valley and into the Cowlitz River 
(Wilma 2005). As a result, sediment accumulated and raised the Cowlitz River 12 feet. The Toutle River 
subbasin has been classified as having “impaired” runoff as the river and some of its tributaries flow 
through a sediment plain located upstream of the SRS (USACE 2012a).  
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3.10.3 Native American Treaties and Tribal Lands 
The Treaty of Washington of 1846 and the Donation Land Claim Act of 1850 allowed for legal access of 
the land to settlers, driving the tribes away from their traditional hunting, fishing, and gathering grounds 
(Hajda 1990). In 1855, the territorial governor, Isaac I. Stevens, tried to persuade the Cowlitz Tribe to 
cede most of their land to the United States government. However, this request was largely unsuccessful 
and most of the Cowlitz remained on their land although they did not have a formal reservation 
(J.W. Irwin 2002). Some Cowlitz lived with the Upper Chehalis Tribe on an unofficial reservation on the 
Chehalis River, which became official in 1864 (Hajda 1990). However, most of the Cowlitz did not live 
there and many refused to accept goods distributed by reservation officials to prevent any 
misunderstanding that acceptance of these goods equated giving up their lands (Hajda 1990). About 250 
Cowlitz were still living on their original territory in the upper Cowlitz River in 1879 and provided a 
living for themselves by working for the Euroamericans and operating ferry and canoe services on the 
river (Hajda 1990).  

When the Indian Homestead Act passed in 1884 a number of Upper and Lower Cowlitz took out papers 
for homesteads (J.W. Irwin 2002). Some of the Cowlitz became hop famers in the late nineteenth century, 
but the industry collapsed after Prohibition (Hajda 1990).  

The Quinault Indian Nation was composed of seven affiliated tribes in the 1980s, including the Quinault, 
Quileute, Chinook, Hoh, Chehalis, Queets, and Cowlitz (Hajda 1990). Still, a large proportion of the 
Cowlitz, which had approximately 1,424 members, was not affiliated with a reservation (Hajda 1990). 
The Cowlitz Tribe was not compensated for lands taken from them until the Indian Claims Commission 
decided their claim in 1969. Following that decision, their award was held in trust until 1988 pending 
settlement of disputes (Hajda 1990). The Cowlitz Indian Tribe petitioned for federal recognition in 1975, 
provided a petition under the Part 83 Process, and was officially recognized in 2000. Today, there are 
approximately 1,400 enrolled members of the Cowlitz Indian Tribe (J.W. Irwin 2002).  

3.10.4 Historical Resources 
In compliance with the NHPA, USACE identified and documented cultural resources, including historical 
resources, in the APE and evaluated them for eligibility for listing in the NRHP. Historical resources 
include components of the built environment such as buildings (e.g., house, school, church), structures 
(e.g., bridge, dock, tunnel), and objects (e.g., statue, neon sign, lamp post). 

In the first step of identification, a literature review was conducted in 2013 to identify previously recorded 
cultural sites within the APE (Ferris et al. 2014). The literature review identified no previously recorded 
historical resources within the APE. The inventory conducted in 2013 also did not identify any historical 
resources within the APE. 

USACE Seattle District, on behalf of Portland District, undertook a Determination of Eligibility (DOE) 
for the SRS under Criterion G. Criterion G states that properties not yet 50 years old but demonstrating 
exceptional significance can be determined eligible and listed to the NRHP. The Mount St. Helens SRS 
was designed and built, and is maintained by the Portland District. The structure is located at river mile 
(RM) 13.2 on the NF Toutle River, 30.5 miles above the mouth of the Toutle River in southwest 
Washington State. The SRS is a zoned earth and rock fill embankment with an impervious core with the 
primary purpose of trapping sediment eroding off the debris avalanche on Mount St. Helens, while 
allowing river waters to pass mostly uncontrolled. The structure consists of a zoned earth and rock fill and 
embankment dam, an intake/outlet works which is no longer functional, and an uncontrolled spillway 
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excavated in rock. Components and features, described in both the original design memorandum, 
supplemental memorandum, and in individual memoranda for the embankment, spillway, and 
intake/outlet works are documented in a NPS 10-900 Form completed by USACE. 

Completed in 1989, the SRS is eligible for listing in the NRHP under criterion exception G as an 
unprecedented response by the Federal government to a natural disaster that affected the livability, 
commerce, and environmental health of Toutle, Cowlitz, and Columbia River communities, with larger 
economic implications for the greater Pacific Northwest. The containment structure is both a pivotal 
moment in the maintenance and management of natural resources in the aftermath of a catastrophic event, 
as well as an engineering remedy that continues to inform both the public and professional community 
about the utility and consequences of such measures. The intent of Criterion A is therefore met in the area 
of Conservation. The SRS also satisfies Criterion C for Engineering value as the singular example of an 
embankment dam uniquely adapted to contain volcanic sediment to safeguard the lives and economies of 
the immediate valley and lower Columbia River. Investigations demonstrate that the SRS stands alone 
within these areas of significance, nationwide, and perhaps even within an international context. The 
period of significance begins with the completion date of the project (1989), and ends in 1998 when the 
outlet works ceased to function in its original capacity, as sediments rose beyond the pipe intake level.  

3.10.5 Archaeological Resources 
Archaeological resources include precontact and historic sites that are over 50 years in age. Examples of 
precontact sites consist of shell middens, campsites, petroglyphs, rock shelters, and culturally modified 
trees. Historic sites include can dumps, collapsed mining portals, abandoned road, and homesteads in 
ruin. A 2013 literature review also did not identify previously recorded archaeological resources within 
the APE (Ferris et al. 2014). 

The 2013 cultural resources inventory identified eight historic archaeological resources within the APE, 
none of which have been formally evaluated for listing in the NRHP. Documentation for five of the eight 
archaeological resources has been completed. The remaining three archaeological resources have not been 
recorded. USACE’s determination of eligibility for the eight resources is summarized in Chapter 4 (see 
Table 4.10.1).  

3.10.6 Traditional Cultural Properties 
TCPs consist of properties that hold significance from their role in a community’s historically rooted 
beliefs, customs, and practices. TCPs can include landscapes with associated traditional Indian beliefs 
about its origins; a landscape associated with rural community land use; a location with religious 
significance; and a location where a community has traditionally carried out economic, artistic, and other 
cultural practices that were important in maintaining its historic identity (Parker and King 1998). 

The literature review identified no previously recorded TCPs within the APE (Ferris et al. 2014). In 
addition, USACE asked the Cowlitz Tribe to identify concerns about properties of religious and cultural 
significance (including TCPs) within the APE. To date, no TCPs have been identified in the APE by the 
Cowlitz Tribe. 

3.10.7 Tribal Consultation 
As required by Section 106 of NHPA, USACE has consulted with the State Historic Preservation Officer 
(SHPO) at the Washington Department of Archeology and Historic Preservation (WDAHP) and the 
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Cowlitz Tribe concerning the APE. In addition to previously requesting information on TCPs within the 
study area, USACE will continue consultation on the determinations of NRHP eligibility and project 
effects.  

Page 3-112 Mount St. Helens Long-Term Sediment Management Plan 
Draft Supplemental Environmental Impact Statement August 2014 



4 Environmental Consequences of Alternatives 
4.1 Introduction 
This chapter describes the potential effects that could result from the implementation of any of the 
alternatives presented in this SEIS. The existing environment for each of the resources evaluated is 
described in Chapter 3, Affected Environment. The potential environmental consequences associated with 
each of the alternatives considered in this SEIS, including the No Action Alternative, on each resource 
area are discussed in the sections that follow this introduction to Chapter 4.  

This section also describes the approach used for determining potential effects including assessment 
methodology, general impact terminology, and assumptions that were taken into consideration when 
analyzing the effects of each of the alternatives considered in this SEIS on each resource area. 

4.1.1 Direct and Indirect Impact Assessment Methodology 
This SEIS serves to present a comparison of potential impacts to resources among alternatives. These 
include potential direct, indirect, and cumulative effects of each of the four alternatives described in 
Chapter 2, Alternatives. Direct and indirect (defined below) are considered together within each resource 
impact evaluation. Cumulative impacts are discussed in Section 4.11, below. 

Direct Effects – Effects that are caused by the action and occur at the same time and place (40 CFR 
1508.8). 

Indirect Effects – Effects that are caused by an action but occur later in time or are farther removed in 
distance but are still reasonably likely. Indirect or secondary effects may include growth-inducing effects 
and other effects related to “induced changes in the pattern of land use, population density or growth rate, 
and related effects on air and water and other natural systems, including ecosystems” (40 CFR 1508.8).  

Cumulative Effects – Additive or interactive effects that would result from the incremental impact of 
the SEIS alternatives when added to other past, present, and reasonably foreseeable future actions, 
regardless of what agency (federal or nonfederal) or person undertakes such other actions (40 CFR 
1508.7). Interactive effects may be either countervailing, in which the net cumulative effect would be less 
than the sum of the individual effects, or synergistic, in which the net cumulative effect would be greater 
than the sum of the individual effects. Cumulative impacts are discussed in Section 4.11, of this chapter.  

4.1.1.1 Impact Terminology 
Impact terminology is defined to describe the effects on the resource from the No Action and three Action 
Alternatives. A major adverse impact would be considered a significant impact that warrants 
consideration of mitigation. Significant impacts are determined by considering the context and intensity 
of the impact (CEQ 1508.27). Context refers to regional and local, while intensity refers to severity. In 
each resource section, potential effects will be identified and described as follows:  

• No or a negligible impact that would cause a very small or negligible change in the condition of
the resource. Consideration of mitigation is not warranted.

• An adverse impact that would cause a substantial adverse change in the resource’s condition.
Consideration of mitigation may be warranted for adverse effects.
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• A beneficial effect would cause an improvement in the condition of the resource.

Effects can be further described as: 

• Minor: A minor effect would not cause a substantial change in the condition of the resource. A
change in overall condition or function of the resource would be noticeable, but that change
would be limited in duration or area. Mitigation (to lessen or offset effects) of minor adverse
effects is generally not warranted.

• Moderate: A moderate effect would cause noticeable, but not substantial, change in the condition
of the resource. Moderate adverse effects may warrant consideration of mitigation.

• Major: A major effect would substantially change in the condition of the resource. Major adverse
effects warrant consideration of mitigation.

An explanation for the effects determination criteria is provided in the introduction for each resource. 

4.1.1.2 Project and Assessment Areas 
The evaluation of potential environmental effects includes the entire project area as defined in Section 
1.3, Project Area, and which extends from one mile above the breached N-1 structure on the NF Toutle 
River to the mouth of the Cowlitz River where it flows into the Columbia River. Within the project area, 
analysis for some resources is broken down further into three assessment areas that are distinct with 
respect to where and how sediment management, proposed activities, and potential environmental effects 
would occur. The three assessment areas are defined as:  

• The Upper NF Toutle River corridor including the NF Toutle River, sediment plain, and tributary
confluences from the N-1 structure downstream to the SRS.

• The Lower NF Toutle River/Toutle River from the SRS downstream to the Toutle River
confluence with the Cowlitz River. Features of interest include the SRS spillway channel and the
FCF.

• The lower Cowlitz River which extends from the Toutle River confluence downstream to the
Columbia River Federal Navigation Channel. This assessment area includes 1.26 river miles of
the Columbia River extending from the downstream end of the mouth of the Cowlitz River to the
Columbia River Federal Navigation Channel.

4.1.1.3 Assumptions 
Assumptions regarding implementation of the any of the alternatives, construction duration and windows, 
and action triggers are described for each alternative in Chapter 2, Alternatives, and are summarized 
below. Assumptions specific to a resource area are described for each resource in the following sections.  

The current project area conditions form the baseline for determining the environmental effects of the 
four alternatives, including the No Action Alternative. The current conditions include those that have 
occurred since the implementation of the 2010 GBS pilot project and 2012 construction of the 7-foot SRS 
spillway raise (See Section 1.2.2, History). For reference, the baseline volume of sediment stored 
upstream of the SRS from 1988 to 2013 is approximately 116 mcy. 

According to the CEQ memorandum, “Forty Most Asked Questions Concerning CEQ’s National 
Environmental Policy Act Regulations,” the analysis of the No Action Alternative “provides a 
benchmark, enabling decision makers to compare the magnitude of environmental effects of the action 
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alternatives” (46 FR. 18,026, 18,027 March 23, 1981). Therefore, the effects of each alternative are 
determined by comparing conditions under the alternative with conditions under the No Action 
Alternative through the 2035 planning horizon. The environmental consequences assessment presented in 
this SEIS evaluates the incremental impacts of implementing the action alternatives, over and above the 
existing environmental baseline (post 2012-spillway raise conditions) and the No Action Alternative 
through the 2035 planning horizon.  

A key component of the analysis of effects of the alternatives is how the alternatives would affect 
sediment accumulation in the sediment plain. Actual sediment accumulation in the sediment plain is 
highly variable and depends on a multitude of factors (see Section 3.2.3, Sediment Transport and 
Deposition). For each alternative, USACE has predicted sediment deposition and developed inundation 
maps for each alternative that depict the predicted area and depth of sediment accumulation (as compared 
to existing baseline conditions) through the 2035 planning horizon. Based on the observed 2010 to 2013 
deposition rates upstream of the SRS associated with the 7-foot SRS spillway crest raise, deposition for 
all alternatives is expected to occur at a rate no greater than 2 feet per year, although extreme events could 
result in larger periodic pulses of sediment into the Upper NF Toutle River assessment area.  

Under the No Action Alternative (i.e., absent any further action by USACE), the SRS will continue to 
accumulate sediment until the sediment plain eventually stabilizes. Sediment inundation and the resulting 
environmental effects beyond the 2035 planning horizon are highly uncertain. As a result, sediment 
deposition beyond 2035 is not incorporated into the evaluation of environmental impacts in this SEIS. 

Under the No Action Alternative, USACE would take no further action to manage sediment in the 
Toutle/Cowlitz River system. No changes to the SRS would be made and no dredging in the lower 
Cowlitz River would be undertaken to manage LOP for the lower Cowlitz River communities. Under the 
No Action Alternative, the total deposition in the lower Cowlitz River between the Toutle River and the 
Columbia River is estimated to be about 30 mcy (37.7 MTons), through the year 2035 (USACE 2011a). 
Under the No Action Alternative, and in the absence of any non-USACE actions to manage flood risk, 
LOP for Castle Rock, Lexington, Kelso, and Longview would be substantially reduced, with Castle Rock 
and Lexington dropping below the authorized LOP by 2018. As a result, the No Action Alternative would 
not meet the project purpose and need (Section 1.1, Purpose and Need). The effects of the No Action 
Alternative were analyzed as the preferred alternative in the 1984 Feasibility Report and EIS and the 2012 
SRS Raise EA. This SEIS updates the information and analysis in these documents based on new 
information. 

The primary difference between the three action alternatives and the No Action Alternative are actions to 
maintain the authorized LOP for Castle Rock, Lexington, Kelso, and Longview through 2035 to meet the 
project purpose and need. The three action alternatives include different methods to maintain LOP. For 
the three action alternatives, resources could be directly and indirectly affected during construction and/or 
during operation and maintenance activities associated with each action alternative. Construction- and 
operation-related impacts could result in temporary, short-term, or long-term negative and/or beneficial 
outcomes for the resources.  

The Dredging Only Alternative would rely solely on dredging the lower Cowlitz River to maintain LOP 
at authorized levels. Components of the Dredging Only Alternative include dredging, dredged material 
placement and storage, and monitoring. Mechanisms for potential effects include the movement of 
sediment from the river channel, up through the water column, and onto on-land storage stockpile 
locations. Dredging activities would be conducted by two to three hydraulic dredges operating at various 
reaches of the lower Cowlitz River every 1 to 2 years through 2035. Dredging activity would occur 
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annually within the lower Cowlitz River; however, a given reach may only be dredged once every 3 
years. 

The SRS Raise Alternative includes a one-time raise of the SRS. The SRS spillway would be raised 43 
feet to an elevation of 990 feet NGVD29 and the top of the dam would be raised 30 feet to elevation 
1,030 feet NGVD29. Mechanisms for potential effects include one-time SRS construction activity (e.g. 
work area isolation, fish salvage, construction water management, expanded dam footprint, and bedrock 
excavation). Potential effects would also result from long-term SRS raise-related water inundation and 
sediment deposition of the NF Toutle River and tributary confluences located between the N-1 structure 
and the SRS. 

The Phased Construction Alternative includes three construction components that would be implemented 
incrementally and only as needed based on the occurrence of established triggers for action. Components 
include two spillway crest raises totaling a maximum of 23 feet to an elevation of 970 feet NGVD29 and 
constructing GBS in the Upper NF Toutle River sediment plain. As-needed dredging on the lower 
Cowlitz River may be conducted. Mechanisms for potential effects under this alternative include those 
associated with the two incremental SRS spillway crest raise and GBS construction (e.g. work area 
isolation, fish salvage, construction water management, access roads, site dewatering, water and sediment 
inundation on sediment plain). As-needed dredging would represent an additional mechanism for impacts. 
Dredging effects for the Phased Construction Alternative are expected to be similar to the Dredging Only 
Alternative but narrower in extent and duration. 

The activities under all four evaluated alternatives could affect the resources discussed in the following 
sections. Additional resource-specific mechanisms are described in the methodology presented for the 
applicable resource areas.  

4.1.2 Summary of Environmental Consequences of Alternatives 
Table 4.1-1 includes a comparison of environmental consequences for each alternative by resource 
through the 2035 planning horizon. Details regarding proposed mitigation measures are discussed in 
Chapter 5, Proposed Mitigation Measures.  
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Table 4.1-1. Summary of Environmental Consequences by Alternative 

Resource No Action Alternative Dredging Only Alternative SRS Raise Alternative Phased Construction 
Alternative 

Water 
Resources 

• Impacts are consistent with 
level of effect identified in 
the 1984 Feasibility Report 
and EIS and the 2012 SRS 
Raise EA. Impacts include 
major adverse effects on 
groundwater, surface 
water, and sediment 
transport in Upper NF Toutle 
River areas, negligible 
effect on water resources in 
Lower NF Toutle/Toutle River 
area, and negligible effects 
on water quality and water 
use.  

• Moderate to major adverse 
effects on groundwater, 
surface water and 
sediment transport in the 
lower Cowlitz River areas 
resulting in a decline in 
LOP. 

• Moderate adverse effect 
on wetlands in Upper NF 
Toutle River from sediment 
deposition. Partial to full 
regeneration is anticipated 
for impacted wetlands due 
to a gradual rate of 
deposition. 

• Moderate beneficial effect 
on wetlands in lower 
Cowlitz River area as 
floodplain engages with 
river. 

• No change in effects to water 
resources including wetlands in 
the Upper NF Toutle River area 
and the Lower NF Toutle/Toutle 
River areas relative to the No 
Action Alternative.  

• Minor to major beneficial 
effects on groundwater, 
surface water, and sediment 
transport in lower Cowlitz River 
area. 

• Minor adverse effect on water 
quality and water use in the 
lower Cowlitz River area. 

• Potential moderate adverse 
effect on wetlands in the lower 
Cowlitz River depending on the 
location of dredge material 
disposal. Mitigation would be 
implemented as-needed (see 
Chapter 5). 

• Major adverse effects to 
groundwater, surface water, 
and sediment transport in 
Upper NF Toutle River area; 
negligible to minor beneficial 
effects on groundwater, 
surface water and sediment 
transport in Lower NF 
Toutle/Toutle, and minor to 
major beneficial effects on 
groundwater, surface water, 
and sediment transport in the 
lower Cowlitz River. 

• Negligible to minor beneficial 
effect on water quality and 
water use. 

• Major adverse effect on 
wetlands in Upper NF Toutle 
River area. Impacts within 
the post-construction water-
impoundment zone are 
expected to be permanent 
and mitigation would be 
implemented. Partial to full 
regeneration is anticipated 
for wetlands impacted by 
gradual sediment deposition. 
Mitigation for these impacts 
would be implemented as-
needed (see Chapter 5). 

• Major adverse effect on 
groundwater, surface water and 
sediment transport in Upper NF 
Toutle River area; negligible to 
major beneficial effect on 
ground water, surface water, 
and sediment transport in Lower 
NF Toutle/Toutle River and lower 
Cowlitz River areas. 

• Negligible to minor beneficial 
effects on water quality and 
water use in Upper NF Toutle and 
Lower NF Toutle/Toutle River; 
minor adverse effect on water 
quality in lower Cowlitz River. 

• Major to moderate adverse 
effect on wetlands in Upper NF 
Toutle River area. Impacts within 
the post-construction water-
impoundment zone are 
expected to be permanent and 
mitigation would be 
implemented. Partial to full 
regeneration is anticipated for 
wetlands impacted by gradual 
sediment deposition. Mitigation 
for these impacts would be 
implemented as-needed (see 
Chapter 5). 

• Potential moderate adverse 
effect to wetlands in the lower 
Cowlitz River areas depending 
on the location of dredge 
material disposal. Mitigation 
would be implemented as-
needed (see Chapter 5). 
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Resource No Action Alternative Dredging Only Alternative SRS Raise Alternative Phased Construction 
Alternative 

Vegetation 
Communities 

• Impacts are consistent with 
level of effect identified in 
the 1984 Feasibility Report 
and EIS and 2012 SRS Raise 
EA including moderate to 
major adverse effects to 
vegetation communities in 
Upper NF Toutle River area.  

• Major adverse effect on 
one old growth forest 
stand.  

• Moderate beneficial 
effects in lower Cowlitz 
area from expansion of 
wetlands as floodplain 
engages with river. 

• No change in effects to 
vegetation communities, 
including old growth forests, in 
the Upper NF Toutle River area 
and the Lower NF Toutle/Toutle 
River areas relative to the No 
Action Alternative. 

• Negligible to major adverse 
effect on vegetation 
communities in lower Cowlitz 
River area depending on 
location of dredge material 
disposal. Mitigation would be 
implemented as needed 
(see Chapter 5).  

• Major adverse effect to 
vegetation communities in 
Upper NF Toutle River area. 
See Chapter 5 for mitigation 
discussion. 

• Major adverse effect on two 
old growth forest stands. No 
mitigation is proposed. 

• Negligible to beneficial 
effect in Lower NF 
Toutle/Toutle River and lower 
Cowlitz River areas.  

• Major adverse effect to 
vegetation communities in 
Upper NF Toutle River area. See 
Chapter 5 for mitigation 
discussion. 

• Major adverse effect on one old 
growth forest stand. No 
mitigation is proposed. 

• Negligible to major adverse 
effect in lower Cowlitz River area 
depending on location of 
dredge material disposal. 
Mitigation would be 
implemented as needed (see 
Chapter 5). 

Wildlife 

• Impacts are consistent with 
level of effect identified in 
the 1984 Feasibility Report 
and EIS and 2012 SRS Raise 
EA including minor to 
moderate adverse effects 
on wildlife habitat and a 
negligible effect on bird 
habitat in the Upper NF 
Toutle River area due to 
gradual sediment 
deposition. Habitat is 
expected to regenerate.  

• Minor beneficial effect on 
birds and bird habitat in 
lower Cowlitz River area 
from expansion of wetlands 
as floodplain engages with 
river. 

• No change in effects to wildlife 
or wildlife habitat in the Upper 
NF Toutle River area and the 
Lower NF Toutle/Toutle River 
areas relative to the No Action 
Alternative. 

• Minor adverse effect to wildlife 
and birds habitat in the lower 
Cowlitz River area due to 
dredge material disposal.  

• Minor to moderate adverse 
effect on bird and wildlife 
habitat in the Upper NF 
Toutle River area. Impacts 
within the post-construction 
water-impoundment zone 
are expected to be 
permanent and mitigation 
would be implemented. 
Partial to full regeneration is 
anticipated for habitat 
impacted by gradual 
sediment deposition. 
Mitigation for these impacts 
would be implemented as-
needed (see Chapter 5).  

• No effects to bird or wildlife 
habitat in the Lower NF 
Toutle/Toutle River or the 
lower Cowlitz River areas. 

 

• Minor to moderate adverse 
effect on wildlife habitat in the 
Upper NF Toutle River area. 
Impacts within the post-
construction water-
impoundment zone are 
expected to be permanent and 
mitigation would be 
implemented. Partial to full 
regeneration is anticipated for 
habitat impacted by gradual 
sediment deposition. Mitigation 
for these impacts would be 
implemented as-needed (see 
Chapter 5).  

• Minor adverse effect to bird and 
wildlife habitat in the lower 
Cowlitz River area due to dredge 
material disposal. No mitigation is 
proposed. 
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Resource No Action Alternative Dredging Only Alternative SRS Raise Alternative Phased Construction 
Alternative 

Fish 

• Impacts are consistent with 
level of effect identified in 
the 1984 Feasibility Report 
and EIS and 2012 SRS Raise 
EA including minor adverse 
effect on fish in Upper NF 
Toutle River area due to 
gradual sediment 
deposition. 

• Negligible effects on fish in 
the Lower NF Toutle 
River/Toutle River and lower 
Cowlitz River areas.  

 

• No change in effects to fish or 
fish habitat in the Upper NF 
Toutle River area and the Lower 
NF Toutle/Toutle River areas 
relative to the No Action 
Alternative. 

• Negligible effects on fish in the 
Lower NF Toutle River/Toutle 
River.  

• Minor adverse effect on fish 
due to dredging in lower 
Cowlitz River.  

 

• Major adverse effect on fish 
in Upper NF Toutle River area 
due to SRS raise-related 
sediment deposition in fish 
habitat and long-term 
increased water 
temperature impacts to fish 
habitat from the post-
construction water 
impoundment. Mitigation 
would be implemented (see 
Chapter 5). 

• Negligible effects on fish in 
the Lower NF Toutle 
River/Toutle River and lower 
Cowlitz River areas.  

• Major adverse effect on fish in 
Upper NF Toutle River area due 
to SRS raise-related sediment 
deposition in fish habitat and 
short-term increased water 
temperature impacts to fish 
habitat from the post-
construction water 
impoundment. Mitigation would 
be implemented (see Chapter 
5).  

• Negligible effects on fish in the 
Lower NF Toutle River/Toutle 
River.  

• Minor adverse effect on fish due 
to dredging in lower Cowlitz 
River.  

Threatened 
and 
Endangered 
Species 

• Minor adverse effect on 
listed fish in Upper NF Toutle 
River area due to gradual 
sediment deposition. 
Negligible effects on fish in 
the Lower NF Toutle 
River/Toutle River area. 

• No effect on listed wildlife.  
• No effect on listed plants. 

• No change in effects to ESA-
listed fish or fish habitat in the 
Upper NF Toutle River and 
Lower NF Toutle River/Toutle 
River areas relative to the No 
Action Alternative.  

• Minor to moderate adverse 
effect on ESA-listed fish in lower 
Cowlitz River due to dredging, 
including adverse effects on 
Pacific eulachon due to 
species presence overlap with 
the extended three month in-
water work window. See 
monitoring discussion in 
Chapter 5. 

• Negligible effects on listed 
wildlife (streaked horned lark) in 
the lower Cowlitz River area. 

• No effect on listed plants. 

• Major adverse effect on 
listed fish in NF Toutle River 
area due to SRS raise-related 
sediment deposition in fish 
habitat, including critical 
habitat, and long-term 
increased water 
temperature impacts to fish 
habitat from the post-
construction water 
impoundment. Mitigation 
would be implemented (see 
Chapter 5).  

• No effect on listed wildlife.  
• No effect on listed plants. 

• Major adverse effect on listed 
fish in NF Toutle river area due to 
SRS raise-related sediment 
deposition in fish habitat, 
including critical habitat, and 
short-term increased water 
temperature impacts to fish 
habitat from the post-
construction water 
impoundment. Mitigation would 
be implemented (see Chapter 
5). 

• Negligible effects on listed 
wildlife (streaked horned lark) in 
the lower Cowlitz River area. 

• No effect on listed plants. 
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Resource No Action Alternative Dredging Only Alternative SRS Raise Alternative Phased Construction 
Alternative 

Potentially-
Affected 
Groups and 
Individuals 

• Minor adverse and 
beneficial effects. 

• Minor adverse and beneficial 
effects. 

• Minor adverse and beneficial 
effects. 

• Minor adverse and beneficial 
effects. 

Socio-
Economics 

• Major adverse effect on 
leveed –area populations 
and structures due to 
decline in LOP.  

• No impact on 
demographics or 
recreation.  

• Minor adverse impact on 
recreation.  

• No impact on leveed –area 
populations and structures or 
demographics.  

• Minor adverse impact on 
recreation.  

• No impact on leveed –area 
populations and structures or 
demographics. 

• Minor adverse impact on 
recreation.  

• No impact on leveed –area 
populations and structures or 
demographics. 

Environmental 
Justice 

• No disproportionate effect 
on low-income, minority, or 
subsistence populations. 

• No change in impacts relative 
to the No Action Alternative.  

• No change in impacts 
relative to the No Action 
Alternative. 

• No change in impacts relative to 
the No Action Alternative. 

Cultural 
Resources TBD TBD TBD TBD 

Climate and 
Climate 
Change 

• Not expected to affect 
climate change impacts 
on resources. 

• Future conditions would be 
subject to climate change 
effects. 

• No change in climate change 
impacts on resources relative to 
the No Action Alternative.  

• Future conditions would be 
subject to climate change 
effects. 

• No change in climate 
change impacts on 
resources relative to the No 
Action Alternative. 

• Future conditions would be 
subject to climate change 
effects. 

• No change in climate change 
impacts on resources relative to 
the No Action Alternative. 

• Future conditions would be 
subject to climate change 
effects. 

Cumulative 
Effects 

• Would not change 
cumulative effects of past, 
present, and reasonably 
foreseeable future actions 
on studied resources. 

• Would not change cumulative 
effects of past, present, and 
reasonably foreseeable future 
actions on studied resources. 

• Would not change 
cumulative effects of past, 
present, and reasonably 
foreseeable future actions on 
studied resources. 

• Would not change cumulative 
effects of past, present, and 
reasonably foreseeable future 
actions on studied resources. 
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4.2 Water Resources 
This section addresses how the SEIS project alternatives would potentially affect water resources, 
including sediment transport in the MSH project area, which could have subsequent effects on other 
resources, such as vegetation communities, fish, and threatened and endangered species. This section 
analyzes the extent to which the action alternatives would affect hydrology and sediment transport 
dynamics by altering sediment retention upstream of the SRS. Note that the purpose and need of the 
proposed project is to manage flood risks for cities on the lower Cowlitz River through sediment 
management activities.  

This analysis is based on review of existing and current studies of physical processes in the Upper NF 
Toutle River (USACE 2010a, 2012a, 2014a) and the lower Cowlitz River (USACE 2007a). Additionally, 
a qualitative analysis of how each of the action alternatives could alter hydrologic, sediment transport, 
and habitat formation/maintenance processes is presented.  

Increasing the elevation of the SRS spillway, construction of GBS, dredging the lower Cowlitz River, 
and/or placement of dredge material on the Cowlitz River floodplain could appreciably alter water flow 
and sediment dynamics, water quality, and wetlands.  

The water resources effects determinations were qualitatively assigned based on expected beneficial or 
adverse effects to resources caused by the four alternatives. Groundwater and surface water impacts relate 
to groundwater and surface water elevations and how increasing elevations would impact wetlands and 
other vegetation communities through submergence and sediment burial. Groundwater and surface water 
impacts are effectively impacts on other resources and are not related to degraded water quality (e.g., 
water contamination). 

For water resource attributes (e.g., groundwater, wetlands, etc.), no effect or a negligible effect would 
cause a negligible change in the water resource attribute’s condition and extent. A beneficial effect would 
improve the quality and possibly the quantity of water resource attributes. Minor beneficial effects would 
not cause a substantial change in water resource attributes, a moderate beneficial effect would cause a 
noticeable positive change in attribute condition, and a major beneficial effect would result in substantial 
positive change in water resource attributes. 

An adverse impact would cause an adverse change in the water resource attribute’s condition, with a 
moderate adverse impact specified when at least a portion of substantial changes are expected to be 
temporary. Here, substantial near-term negative changes may be tempered by long-term recovery of the 
water resource attribute. A major adverse impact would cause substantial adverse alterations to the water 
resource attribute’s extent and condition. While some offset in adverse impacts is expected in the long-
term as water resource attributes (e.g., wetlands) recover with a stabilizing sediment plain, the overall 
extent of water resource attribute modifications exceed that of a moderate adverse impact, and net 
negative impacts are expected to occur. Major adverse impacts to water resource attributes would be 
mitigated for as described in Chapter 5 – Proposed Mitigation Measures. 

4.2.1 No Action Alternative 
While no sediment management activities would be conducted under the No Action Alternative, sediment 
would continue to accumulate upstream from the SRS. However, increased sediment passing over the 
SRS would also result in increased sediment deposition in the lower Cowlitz River. Table 4.2-1 
summarizes expected effects associated with the No Action Alternative. 
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Table 4.2-1. Summary of No Action Alternative Effects on Water Resources 

Water Resources 
Assessment Area 

Upper NF Toutle 
River 

Lower NF Toutle 
River/Toutle River 

Lower Cowlitz 
River 

Groundwater major adverse negligible moderate adverse 

Surface Water major adverse negligible major adverse 

Sediment Transport 
& Deposition major adverse negligible major adverse 

Water Quality negligible negligible negligible 

Water Use negligible negligible negligible 

Wetlands moderate adverse negligible moderate 
beneficial 

4.2.1.1 Groundwater 
The No Action Alternative would result in major adverse impacts to groundwater levels in the Upper NF 
Toutle River and in the lower Cowlitz River due to increases in the channel bed elevation in both 
assessment areas due to sediment deposition. The No Action Alternative would have a negligible effect 
on groundwater levels in the Lower NF Toutle River /Toutle River assessment area as this area is a 
sediment transport reach with fewer depositional areas that would be affected by channel bed elevation 
increases.  

Sediment storage in the Upper NF Toutle River sediment plain would continue as the SRS and existing 
GBS continue to accumulate sediment. The gradual increase in the size and depth of the Upper NF Toutle 
River sediment plain would increase groundwater and hyporheic elevations to the extent that there is a 
downstream water surface elevation control (e.g., the SRS spillway crest). Increasing groundwater 
elevations is identified as a major adverse effect as increased groundwater elevations would impact 
upland vegetation communities including one old growth forest stand (see Section 4.3.1, No Action 
Alternative- Vegetation Communities). However, the impact to upland communities may be moderated 
by the formation of new wetland areas through the development of wetland hydrology and hydric soils in 
previously upland areas at the upland/sediment plain interface.  

Groundwater elevations in the lower Cowlitz River are influenced by tidal effects of the Columbia River, 
the underlying shared geology of both rivers, and the drainage channel network. The community of 
Longview, Washington maintains a groundwater drainage network totaling over 35 miles of drainage 
ditches that are necessary for flood protection (Kennedy/Jenks Consultants 2010). The stormwater 
collection system consists of six pumping stations that discharge to the Columbia River. Increased 
groundwater elevations in the lower Cowlitz River would have a moderate adverse effect as increased 
groundwater elevation could require additional stormwater management infrastructure. Higher channel 
bed and groundwater elevations would also result in increasing groundwater discharge to the stormwater 
collection network. 
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4.2.1.2 Surface Water 
The No Action Alternative would result in a major adverse impact to surface water elevations in the 
Upper NF Toutle River and in the lower Cowlitz River assessment areas as the channel bed elevation in 
both assessment areas increases due to sediment deposition. Surface water levels would be negligibly 
affected in the Lower NF Toutle River/Toutle River assessment area as this area is a sediment transport 
reach with less sediment deposition that could result in channel bed elevation increases resulting in higher 
surface water elevations.  

Sediment storage in the Upper NF Toutle River sediment plain would continue as the SRS and existing 
GBS accumulate sediment (see Figure 4.2-1). The gradual increase of the elevation of the Upper NF 
Toutle River sediment plain would increase surface water elevations to the extent that there is a 
downstream water surface elevation control (e.g., SRS spillway crest). As with effects from increasing 
groundwater elevations, increasing surface water elevations would displace upland vegetation 
communities in favor of wetland vegetation at the upland/sediment plain interface.  

Surface water elevations in the lower Cowlitz River are influenced by tidal effects of the Columbia River 
and Cowlitz River channel bed elevations. As sediment deposits in the lower Cowlitz River channel, 
surface water elevations would also rise and threaten LOP for the lower Cowlitz River communities.  

4.2.1.3 Sediment Transport and Deposition 
The MSH debris avalanche will continue to contribute sediment to the NF Toutle River as the debris 
avalanche is eroded by precipitation, wind, and fluvial action. Future sediment delivery rates are uncertain 
and will be influenced by factors including whether the debris avalanche becomes more or less stable (i.e. 
debris avalanche rate of decay), precipitation rates and type, vegetation establishment, and stream 
network maturation. The total predicted load from the MSH debris avalanche to the SRS sediment plain 
for the 2008 to 2035 time period is estimated to be 168 mcy (USACE 2014a). 

USACE utilized a set of deterministic hydraulic and sediment transport models (USACE 2014a) arranged 
in series extending from the toe of the debris avalanche in the NF Toutle River watershed downstream to 
the Columbia River to predict sediment transport and deposition from 2008 through the end of the 2035 
authorization period. Under the No Action alternative, some sediment will continue to be stored in the 
Upper NF Toutle River assessment area within the sediment plain as a result of the sediment trapping 
effects of the existing GBS and the SRS. The overall trapping efficiency above the SRS over the 2008 to 
2035 simulation period was computed to be 20 percent based on the 2-D hydraulic and sediment transport 
model. This represents a decrease in trapping efficiency relative to the 37 percent trapping efficiency 
observed between 1999 and 2007 (USACE 2011a) and thus a major adverse effect to sediment transport 
in the Upper NF Toutle River. 

Table 4.2-2 summarizes sediment deposition in the project area through the 2035 planning horizon and 
Figure 4.2-1 illustrates the predicted sediment deposition in the Upper NF Toutle River assessment area. 
Sediment deposition will extend from the SRS upstream to the N-1 structure location. As the SRS is 
currently in a run-of-the-river condition, there will not be persistent ponded water upstream from the SRS. 
Sediment accumulations within the sediment plain would range up to 20 feet on the sediment plain by the 
2035 planning horizon. 
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Table 4.2-2. Sediment Deposition in the Upper NF Toutle River and Lower Cowlitz 
River Assessment Areas Associated with the 2035 Planning Horizon 

Location 
2035 Planning 

Horizon 
(mcy) 

Erosion from Debris Avalanche 168 

Sediment Deposition in Upper NF Toutle River 34 

Sediment Transported Past SRS 134 

Sediment Deposition in Lower Cowlitz River 30 

USACE 2014a 
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Figure 4.2-1. No Action and Dredging Only Alternatives Predicted Inundation 
Depths in the Upper NF Toutle River Assessment Area through the 
2035 Planning Horizon 
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Reduced SRS sediment storage efficiency would increase sediment delivery to the lower Cowlitz River. 
Debris avalanche-derived sediment, in addition to sediment contributed by the Green and SF Toutle rivers 
and other sources (24 mcy), would result in an estimated total sediment load of 158 mcy to the lower 
Cowlitz River between 2008 and 2035.  

Total sediment deposition in the lower Cowlitz River is estimated to be nearly 30 mcy (37.7 MTons) 
through 2035. Coarse and very coarse sands derived from sediment passing the SRS comprise the 
majority of the sediment likely to be deposited (USACE 2014a). Uncontrolled deposition in the lower 
Cowlitz River would affect the LOP of the upstream communities of Castle Rock and Lexington first due 
to their proximity to the confluence with the Toutle River. The grade of the Toutle River is steeper than 
the lower Cowlitz River, which results in the sediment brought by the Toutle River settling out of the 
water column as it reaches this lower grade and increasing the channel bed elevation of the lower Cowlitz 
River near Castle Rock and Lexington. These upstream communities will experience a reduction in the 
performance of flood damage-reduction infrastructure, including levees, and ultimately LOP more rapidly 
than Kelso and Longview, situated further downstream, due to the cumulative effect of deposition 
downstream of their levees.  

4.2.1.4 Water Quality 
Under the No Action Alternative, turbidity levels in the Lower NF Toutle River/Toutle River and in the 
lower Cowlitz River assessment areas would increase over time as the sediment retention efficiency of the 
SRS decreases. Rising turbidity levels could be problematic for surface water intakes and operation of the 
FCF. Turbidity would continue to peak during high flow events when channel bed sediments are 
mobilized in suspension and additional sediment sources are eroded by high flows.  

Other water quality parameters such as dissolved oxygen and water temperature are expected to follow 
current patterns and are not expected to change under the No Action Alternative. Overall, adverse impacts 
on water quality in all three assessment areas would be negligible.  

4.2.1.5 Water Use 
The No Action Alternative is not expected to affect water use in the Upper NF Toutle River or Lower NF 
Toutle River/Toutle River assessment areas due to limited existing water uses related to minimal 
residential development.  

Water users in the lower Cowlitz River assessment area could be affected by increasing channel bed, 
groundwater, and surface water elevations related to sediment deposition. Castle Rock has a surface water 
intake located upstream from the Toutle River confluence and thus would not be affected. Existing 
groundwater wells are located at a distance from the Cowlitz River and would not be adversely affected 
by the No Action Alternative. However, the in-channel diffuser pipe that Castle Rock uses to return 
treated wastewater to the Cowlitz River would likely be adversely affected by the increasing channel bed 
elevation and would have to be reset in response to the increasing channel bed elevation. The diffuser 
pipe had to be reset in 1996 due to MSH-related sediment deposition resulting from high flows that year.  

The City of Longview recently installed a groundwater well field west of the lower Cowlitz River 
confluence with the Columbia River. The increased channel bed and groundwater levels that are expected 
to occur in the lower Cowlitz River assessment area with the No Action Alternative would be unlikely to 
affect Longview’s groundwater well field. However, groundwater flow rates may increase related to 
increasing hydraulic head in the Cowlitz River. Additionally, increasing channel bed and water surface 
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elevations in the lower Cowlitz River could affect the existing stormwater collection system, requiring 
additional pumps and other infrastructure. Overall, adverse impacts to water use in the lower Cowlitz 
River assessment area are expected to be negligible.  

4.2.1.6 Wetlands 
Under the No Action Alternative, moderate adverse impacts to wetlands in the Upper NF Toutle River 
assessment area would occur as a result of sediment deposition upstream of the SRS. As discussed in 
Section 4.2.1.3, Sediment Transport and Deposition, although a majority of sediment eroding from the 
debris avalanche will pass through the SRS spillway to downstream areas, sediment will also continue to 
deposit upstream of the SRS. The gradual rate of sediment deposition into wetlands upstream of the SRS 
is not expected to result in a permanent loss of those wetlands. Rather, impacts to affected wetlands are 
expected to be similar to wetland impacts observed in 2012, 2013, and 2014 following the 7 foot spillway 
crest raise. Some wetland areas have had as much as 6 inches of sediment deposited in a given year. 
Under these conditions, wetland vegetation either persisted or maintained plant density with new recruit 
establishment in the following year. Increased groundwater and surface water levels (see Sections 4.2.1.1, 
Groundwater and 4.2.1.2, Surface Water) in both the Upper NF Toutle River and the lower Cowlitz River 
assessment areas may result in the development of hydric soils in areas presently lacking hydric indicators 
and the shift of uplands to wetlands along the margins of the sediment plain, offsetting some losses in 
wetland area as hydrophytic vegetation establishes on the newly hydric soils.  

Table 4.2-3 summarizes the acreage of adversely affected wetlands in the Upper NF Toutle River 
assessment area. Figure 4.2–2 illustrates the adversely affected wetlands in the Upper NF Toutle River 
assessment area associated with the 2035 planning horizon. Note that areas receiving deposited sediments 
do not necessarily equate to permanently lost wetland acreage per the rationale provided above. Total 
sediment deposition depth through 2035 ranges between 0 and 23 feet depending on wetland location 
relative to the sediment plain. 

Table 4.2-3. No Action Alternative Wetland Impacts in the Upper NF Toutle 
River Assessment Area through 2035 

Wetland Classification 
Sediment 

Deposition Acres 
Affected1 

% of Total Wetland 
Area 

Palustrine Emergent 21 81% 

Palustrine Forested 19 96% 

Palustrine Scrub-Shrub 22 100% 

Total 62 92% 

1 2035 acreages do not include the Alder Creek and Pullen Creek confluence areas.  

 

No direct impacts to wetlands are predicted to occur in the Lower NF Toutle River/Toutle River 
assessment area, as it is a sediment transport reach and changes to hydrology are not expected. Wetlands 
in the lower Cowlitz River assessment area would not be adversely impacted, as no dredging of the 
channel would occur and there would be no need for dredged material placement and storage. Increased 
flood risk to the communities of Castle Rock, Lexington, Longview, and Kelso would likely occur in 
response to increased sediment loading in the lower Cowlitz River. Flooding of small wetland areas in 
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floodplain and depressional environments along the river, especially during high flow events, could result 
in moderate beneficial effects to wetlands in the lower Cowlitz River assessment area including the 
potential for wetland expansion, where human development is not a limiting factor for wetland 
development. 
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Figure 4.2–2. No Action and Dredging Only Alternatives Predicted Area of 
Adverse Wetland Impacts in the Upper NF Toutle River 
Assessment Area through the 2035 Planning Horizon 
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4.2.2 Dredging Only Alternative 
Under the Dredging Only Alternative, dredging would be completed in the lower 20 miles of the Cowlitz 
River to remove depositional material from the river in order to maintain the authorized LOP in the Castle 
Rock, Lexington, Kelso, and Longview leveed areas through the year 2035. The trapezoidal dredge prism 
with 3:1 side slopes would extend from the Columbia River Federal Navigation Channel upstream to the 
Cowlitz River confluence with the Toutle River. Dredging activities would be conducted by two to three 
hydraulic dredges operating at various reaches of the lower Cowlitz River every 1 to 2 years through 
2035. The design goal of the dredge prism is that while dredging activity would occur annually within the 
lower Cowlitz River, dredging in any particular reach would be limited to no more than once every 3 
years. USACE modeling results suggest the Dredging Only Alternative would require the removal of 48 
mcy (61.8 MTons) of sediment over the 28-year simulation period (USACE 2011a, 2014a) with 
approximately 2 mcy annually removed from the Cowlitz River over a 24-year period (USACE 2014a). 
Table 4.2-4 summarizes expected effects associated with the Dredging Only Alternative. 

Table 4.2-4. Summary of Dredging Only Alternative Effects on Water Resources 

Water Resources 
Assessment Area 

Upper NF Toutle 
River 

Lower NF Toutle 
River /Toutle River 

Lower Cowlitz 
River 

Groundwater major adverse negligible minor beneficial 

Surface Water major adverse negligible major beneficial 

Sediment Transport 
& Deposition major adverse negligible major beneficial 

Water Quality negligible negligible minor adverse 

Water Use negligible negligible negligible  

Wetlands moderate adverse negligible moderate 
adverse1 

1 Adverse effects dependent on location of future dredge disposal sites 

4.2.2.1 Groundwater 
The Dredging Only Alternative would have similar effects to groundwater resources in the Upper NF 
Toutle River and Lower NF Toutle River/Toutle River assessment areas as predicted under the No Action 
Alternative. Groundwater elevations would increase in the Upper NF Toutle River assessment area 
upstream of the SRS. The sediment plain is currently saturated to the surface with groundwater due to the 
high permeability of the homogenous sand. Surface-level saturation is expected to persist as the depth of 
the sediment plain increases. Groundwater levels in the Lower NF Toutle River/Toutle River assessment 
area would not be affected as this area is of a steeper grade, which results in it being a sediment transport 
reach with fewer depositional areas that could be affected by channel bed elevation increases.  

The Dredging Only Alternative would have a minor beneficial effect on groundwater resources in the 
lower Cowlitz River assessment area. Removing sediment from the lower Cowlitz River channel bed 
would potentially decrease the surface water elevation and hydraulic head in the river, decreasing flow 
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rates from surface water to groundwater. However, these changes are expected to have a minimal effect 
on groundwater supplies or quality. 

4.2.2.2 Surface Water 
The Dredging Only Alternative would have similar effects on surface water elevations in the Upper NF 
Toutle River and Lower NF Toutle River/Toutle River assessment areas as predicted under the No Action 
Alternative. In the Upper NF Toutle River assessment areas, surface water levels would increase upstream 
of the SRS as a result of sediment deposition in the sediment plain (see Figure 4.2–2). Surface water level 
changes in the Lower NF Toutle River/Toutle River assessment area would be unlikely as the assessment 
area is of a steeper grade, which results in it being a sediment transport reach with fewer depositional 
areas.  

The Dredging Only Alternative would decrease surface water elevations in the lower Cowlitz River 
assessment area. Removal of sediment from the lower Cowlitz River channel bed through dredging would 
increase channel capacity such that surface water elevations for a given flow would be lower. Increasing 
channel capacity would serve to maintain LOP for the lower Cowlitz River communities, resulting in a 
major beneficial impact. 

4.2.2.3 Sediment Transport and Deposition 
The Dredging Only Alternative and the No Action Alternative would similarly affect sediment transport 
in the Upper NF Toutle River and Lower NF Toutle River/Toutle River assessment areas. Some sediment 
would continue to accumulate upstream of the SRS (see Figure 4.2–2, above). However, because the SRS 
would be in a run-of- the-river condition and would have a trapping efficiency of just 20 percent by the 
end of 2035, the majority of sediments would be transported down the SRS spillway to the Lower NF 
Toutle River/Toutle River and lower Cowlitz River.  

Dredging the lower Cowlitz River would modify the channel bed in the Cowlitz River and Columbia 
River adjacent to the Cowlitz River confluence, increasing in-channel deposition potential. Sediment 
transport modeling results suggest that annual dredging volumes in a given reach could be distributed 
over 3-year intervals without negatively affecting the overall depositional trends in the lower Cowlitz 
River (USACE 2014a). Overall, the Dredging Only Alternative would result in a major beneficial impact 
to sediment transport and deposition in the lower Cowlitz River assessment area.  

4.2.2.4 Water Quality 
The Dredging Only Alternative would have a negligible effect on water quality in the Upper NF Toutle 
River and Lower NF Toutle River/Toutle River, similar to the No Action Alternative’s effects. 
Specifically, the Dredging Only Alternative would increase water turbidity and sediment transported to 
the Lower NF Toutle River/Toutle River assessment area as the sediment retention efficiency of the SRS 
decreases.  

As the sediment in the proposed dredging area is primarily sand and gravel, the dredging area is expected 
to experience small temporary increases in turbidity within the lower Cowlitz River assessment area 
during dredging (USACE 2007a). To determine possible water quality effects during dredging, USACE 
conducted sediment sampling in the lower Cowlitz River from the confluence with the Columbia River to 
approximately 10 miles upstream to the community of Lexington. The testing of nine samples from the 
lower Cowlitz River revealed that most samples had low levels of arsenic, cadmium, chromium, copper, 
led, mercury, nickel, silver, and zinc (USACE 2007a). Contaminants were all below Sediment Evaluation 
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Framework detection limits (USACE 2009). Based on this analysis, channel bed sediments were 
determined to be suitable for either upland or in-water disposal. Sediments that are disturbed and 
suspended during dredging would therefore have a minimal effect on fish, wildlife, and humans. Overall, 
adverse impacts to water quality in the lower Cowlitz River assessment area would be minor.  

4.2.2.5 Water Use 
Similar to the No Action Alternative, the Dredging Only Alternative would have a negligible effect on 
water use in the Upper NF Toutle River or Lower NF Toutle River/Toutle River assessment areas due to 
limited existing water uses related to low residential development. Water use in the lower Cowlitz River 
would not be affected by the Dredging Only Alternative. Domestic- and industrial-use groundwater wells 
would be unaffected by dredging of sediment from the Cowlitz and Columbia rivers. Further, dredging 
should allow Castle Rock’s wastewater treatment diffuser pipe to be unaffected by sediment 
accumulation. Overall, impacts to water use in the lower Cowlitz River assessment area would be 
negligible. 

4.2.2.6 Wetlands 
Wetland impacts in the Upper NF Toutle River assessment area would be the same for the Dredging Only 
Alternative as for the No Action Alternative (see Figure 4.2–2in Section 4.2.1.6, No Action Alternative- 
Wetlands, above).As described for the No Action Alternative, the Dredging Only Alternative would result 
in moderate adverse impacts to wetlands in the Upper NF Toutle River assessment area as a result of 
increased sediment deposition over time, and seasonal standing water behind the SRS. Approximately 80 
percent of the predicted sediment load through the year 2035 will be transported past the SRS to 
downstream areas. Wetland expansion to upland areas on the periphery of the sediment plain would likely 
occur with increased groundwater and surface water levels as the elevation of the surface-saturated 
sediment plain rises over time. As the surface-saturated sandy sediment comes into contact with upland 
mineral soils, these mineral soils may develop hydric soil indicators, shifting uplands to wetlands along 
the margins of the sediment plain and offsetting some losses in wetland area as hydrophytic vegetation 
establishes on the newly hydric soils. Table 4.2-3 in Section 4.2.1.6, No Action Alternative- Wetlands, 
above, summarizes the acreage and percent of affected wetlands in the Upper NF Toutle River assessment 
area under both the No Action and Dredging Only alternatives. Note that areas receiving deposited 
sediments do not necessarily equate to permanently lost wetland acreage as wetlands would also be 
created over time in response to depositional processes. 

Wetlands in the Lower NF Toutle River/Toutle River assessment area would remain largely unaffected. 
Depending on the location of dredge material placement sites in the lower Cowlitz River assessment area, 
wetlands may be impacted under the Dredging Only Alternative. An average of 2 mcy of sediment would 
be removed from the river annually. Prior to dredge material placement at a chosen site, a field wetland 
determination would be required to confirm the absence or presence and acreage of wetlands. A sample of 
past dredge disposal sites that could potentially serve as future disposal sites were surveyed in 2013 for 
wetland and habitat conditions. Of nine sites surveyed, only one site had wetlands. Locating dredge 
material placement sites completely outside of wetland environments may not be feasible and moderate 
adverse impacts to wetlands could result from dredged material placement and storage. Other wetlands 
along the lower Cowlitz River corridor would not be affected by dredging of the river. LOP for the 
communities of Castle Rock, Lexington, Longview, and Kelso would be kept to authorized levels and 
increased flooding of wetland areas adjacent to lower Cowlitz River would be unlikely to occur.  
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4.2.3 SRS Raise Alternative 
Under the SRS Raise Alternative, the SRS spillway crest would be raised a maximum of 43 feet and the 
top of the SRS dam would be raised 30 feet. The raise would be constructed over a 2-year period and the 
raised SRS would have an overall sediment trapping efficiency of 80 percent. Based on sediment loading 
and trapping efficiency assumptions, the raised SRS would likely return to run-of-the-river condition in 
about 2035. After the SRS becomes run-of-the-river again, there would be at least a 5-year time period 
before sedimentation in the lower Cowlitz River threatens authorized LOP. As a result, the authorized 
LOP would be maintained through the 2035 planning horizon. Table 4.2-5 summarizes expected effects 
associated with the SRS Raise Alternative. 

Table 4.2-5. Summary of SRS Raise Alternative Effects on Water Resources 

Water Resources 
Assessment Area 

Upper NF Toutle 
River 

Lower NF Toutle 
River/Toutle River 

Lower Cowlitz 
River 

Groundwater major adverse negligible to minor 
beneficial minor beneficial 

Surface Water major adverse negligible to minor 
beneficial major beneficial 

Sediment Transport 
& Deposition major adverse negligible to minor 

beneficial major beneficial 

Water Quality negligible  minor beneficial minor beneficial 

Water Use negligible  negligible  negligible  

Wetlands major adverse negligible negligible 

4.2.3.1 Groundwater 
The SRS Raise Alternative would increase the groundwater elevation underlying land surfaces adjacent to 
the SRS reservoir in the Upper NF Toutle River assessment area resulting in a major adverse impact. The 
SRS Raise Alternative would have a negligible to minor beneficial effect on groundwater elevations in 
the Lower NF Toutle River/Toutle River assessment area as less sediment would be transported 
downstream of the SRS and potentially depositing in the reach. The Lower NF Toutle River/Toutle River 
is also a transport reach with a steeper grade.  

The SRS Raise Alternative would likely result in a minor beneficial decrease in the groundwater elevation 
in the lower Cowlitz River assessment area. The SRS Raise Alternative would increase the SRS sediment 
retention efficiency, resulting in less sediment transported and deposited in the lower Cowlitz River as 
compared to the No Action Alternative. Less downstream sediment deposition would result in a lower 
likelihood of increased groundwater and hyporheic elevations in the lower Cowlitz River assessment area. 

4.2.3.2 Surface Water  
Under the SRS Raise Alternative, surface water elevations in the Upper NF Toutle River assessment area 
would rise coincident with the spillway crest raise. Post-construction, a pool would form and persist 
behind the SRS for approximately 17 years (through approximately 2033 to 2035) and influence sediment 
deposition above the SRS. The pool water surface elevation would fluctuate over time as a result of 
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seasonal changes to water inflows (primarily snowmelt and precipitation) and the relative elevation of 
open outlet pipes. Controlled release of outflow would not be possible as the outlet pipes would either be 
fully open or completely closed once the trapped sediment reached the elevation of the bottom-most open 
row. As sediment reaches the open row of outlet pipes, outflow would be near run-of-the-river. Then, the 
outflow would again pond immediately after the row of outlet pipes is closed. Only after all rows of outlet 
pipes are closed and the depth of trapped sediment reached the raised SRS spillway crest would the NF 
Toutle River return to a continuous run-of-the-river condition. Table 4.2-6 describes SRS pool depth 
changes as measured at the SRS associated with changes in outlet pipe activation following the SRS raise. 
Based on predicted changes to surface water flow, adverse impacts to surface water in the Upper NF 
Toutle River assessment area are predicted to be major.  

Table 4.2-6. Pool Depth and Outlet Pipe Status Following SRS Raise Construction 
Years Post-

construction 
SRS Pool Depth 

(ft) 
Outlet Pipes 

Status 

0 20  

1 10-15  

2 20 1st row of outlet pipes closed 

5-10 
10 

(seasonal spikes to 30 ft deep) 
 

<7 15 2nd row of outlet pipes 
closed 

7-12 
10 

(seasonal spikes to 30 ft deep) 
 

<12 15 3rd row of outlet pipes 
closed 

12-16 
10 

(seasonal spikes to 20 ft deep) 
 

<16 10 4th row of outlet pipes 
closed 

<17 5 
Run-of-the-river 

Cowlitz River LOP begins to 
decline 

The SRS Raise Alternative would retain more sediment in the Upper NF Toutle River assessment area 
and less sediment would be transported downstream of the SRS than the No Action Alternative. As a 
result, the Lower NF Toutle River/Toutle River assessment area could experience increased channel 
capacity and lower flood elevations as the existing sediment load is transported downstream and less 
incoming sediment is available from upstream to replace the transported load. The SRS Raise Alternative 
is expected to have a negligible to minor beneficial effect on surface water elevations in the Lower NF 
Toutle River/Toutle River assessment area. 

The SRS Raise Alternative would decrease surface water elevations in the lower Cowlitz River 
assessment area as compared to the No Action Alternative. Retention of sediment upstream of the SRS 
would reduce sediment deposition in the lower Cowlitz River channel bed, maintaining channel capacity 
such that surface water elevations for a given flow would be lower. Maintenance of channel capacity 
would serve to maintain LOP for the lower Cowlitz River communities, resulting in a major beneficial 
impact to surface water in the lower Cowlitz River assessment area. 
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4.2.3.3 Sediment Transport and Deposition 
Under the SRS Raise Alternative, the SRS would trap 80 percent of sediment delivered by the Upper NF 
Toutle River following SRS construction. Over time as the reservoir fills with sediment, the sediment 
retention capacity would diminish as the reservoir volume decreases and water velocities through the 
reservoir rise.  

Figure 4.2–3 depicts the predicted sediment inundation depths for the Upper NF Toutle River through the 
2035 planning horizon. By 2035, the SRS is expected to return to a run-of-the-river condition. Prior to 
2035, the sediment trapping efficiency of the raised SRS would be in decline, and delivery of sediment 
downstream of the SRS could result if present-day debris avalanche erosion rates do not diminish as 
expected. Sediment deposition will extend upstream to the former N-1 structure. Deposited sediments will 
be deepest at the SRS and shallowest at the N-1 structure. Figure 4.2–3 also depicts the extent of the post-
SRS construction pool upstream from the SRS. The pool extends from the SRS to nearly 2.7 miles 
upstream from the SRS and will persist for approximately 17 years (through approximately 2033 to 
2035). The pool will extend into the lower reaches of Pullen Creek and Alder Creek. Pool extent will be 
more limited in Stitz Creek and Hoffstadt Creek due to the steeper gradients of the lower sections of these 
tributaries.  
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Figure 4.2–3. SRS Raise Alternative Predicted Sediment Inundation Depths in 
the Upper NF Toutle River Assessment Area through the 2035 
Planning Horizon 
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Unlike the No Action Alternative and the other action alternatives, the SRS Raise Alternative would 
affect the lower reaches of Pullen Creek and lower Alder Creek through sediment deposition. The SRS 
would also create a backwater effect that would extend upstream into the confined portion of the Alder 
Creek channel (see Figure 4.2-3). Sediment deposition in lower Pullen Creek would be caused by the 43-
foot raise of the spillway crest which would backwater into the Pullen Creek cove. Sediment deposition in 
lower Alder Creek could affect channel connectivity and fish passage between Alder Creek and the Upper 
NF Toutle River (see Section 4.5.3, SRS Raise Alternative- Fish, below). As a result, the SRS Raise 
Alternative would have a major adverse impact on sediment transport and deposition in the Upper NF 
Toutle River assessment area. Mitigation for this impact would be implemented as described in Chapter 5, 
Proposed Mitigation Measures. 

The SRS Raise Alternative would increase fine sediment storage upstream of the SRS decrease sediment 
transport downstream from the SRS until the first row of outlet pipes is activated two years following 
SRS construction. The outlet pipes would discharge turbid water downstream of the SRS, increasing fine 
sediment delivery to the Lower NF Toutle River/Toutle River and the lower Cowlitz River assessment 
areas. Once deposition upstream of the SRS fills the first set of outlet pipes, sediment storage would 
resume and turbid discharge downstream of the SRS would decrease until the next series of outlet pipes is 
activated. This pattern of fine sediment retention followed by resumed transport would occur until the 
fourth and final row of outlet pipes are buried within approximately 16 years of SRS raise construction.  

Impacts to sediment transport and deposition in the Lower NF Toutle River/Toutle River assessment area 
would be negligible or have a minor beneficial effect as less sediment is available for deposition in this 
reach. Retention of sediment upstream of the SRS would reduce sediment deposition in the lower Cowlitz 
River channel bed, maintaining channel capacity such that surface water elevations for a given flow 
would be lower. Maintenance of channel capacity would serve to maintain LOP for the lower Cowlitz 
River communities, resulting in a major beneficial impact to sediment transport and deposition in the 
lower Cowlitz River assessment area. 

4.2.3.4 Water Quality 
The SRS Raise Alternative would increase fine sediment storage in the Upper NF Toutle River 
assessment area and temporarily improve water quality downstream from the SRS in the Lower NF 
Toutle River/Toutle River and lower Cowlitz River assessment areas as compared to the No Action 
Alternative. Following the 2012 7-foot spillway crest raise, there was a noted reduction in turbidity at the 
FCF downstream of the SRS and a similar reduction in turbidity would be expected following the 
construction of the SRS raise. However, improved water quality downstream from the SRS would be 
temporary and influenced by outlet pipe activation and then closure as sediment deposits upstream of the 
SRS. Once the SRS reaches run-of-the-river condition, predicted to occur by the 2035 planning horizon, 
water quality in the Lower NF Toutle River/Toutle River and lower Cowlitz River assessment areas 
would be similar to that predicted under the No Action Alternative. Overall, the SRS Raise Alternative 
would have a negligible effect on water quality in the Upper NF Toutle River, and a minor beneficial 
effect on water quality in the Lower NF Toutle River/Toutle River and lower Cowlitz River assessment 
areas.  

4.2.3.5 Water Use 
The SRS Raise Alternative would have negligible effects on water use in the Upper NF Toutle River, 
Lower NF Toutle River/Toutle River, and lower Cowlitz River assessment areas as compared to the No 
Action Alternative. The negligible effects are the same as predicted under the No Action Alterative as 
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there are few water users that rely on surface water resources for water use in the project area. However, 
with reduced sediment delivery and deposition in the lower Cowlitz River, the need for groundwater 
pumping in the vicinity of Longview would be reduced and the potential adverse effects to the City of 
Castle Rock’s wastewater diffuser pipe would be minimized.  

4.2.3.6 Wetlands 
The SRS Raise Alternative would have a major adverse impact on 97 percent of identified baseline 
wetlands in the Upper NF Toutle River assessment area (Table 4.2-7 and Figure 4.2-4) as compared to the 
92 percent of existing wetlands impacted under the No Action Alternative. After the SRS and spillway 
elevation are raised, a large post-construction pool of water would develop directly upstream of the SRS. 
The pool would extend more than 2 miles upstream of the SRS and is expected to persist for 
approximately 17 years post-construction (until approximately between 2033 and 2035). Wetlands that 
are inundated with water by the post-construction pool would be permanently lost due to submersion. As 
transported sediment settles out of the water column within the pool over time, regeneration of wetlands 
is expected to occur. Sediment deposition is expected to range from 0 to 48 feet deep by the year 2035. 
However, the extent of regeneration of baseline wetlands within the post-construction pool area cannot be 
predicted with certainty. Regeneration of these wetlands would occur several years after the initial loss 
and would therefore be mitigated for concurrent with of immediately following construction (see Chapter 
5, Proposed Mitigation Measures).  

Wetlands located upstream of the post-construction pool would also be impacted by sediment deposition 
over time. As described for the No Action Alternative, the gradual accumulation of sediment is not 
expected to result in a permanent loss of those wetlands. The persistence of existing wetlands or 
regeneration of lost wetlands will depend on rates of sediment accretion in the SRS sediment plain, the 
stability of new surfaces, groundwater and surface water interactions, and wetland vegetation recruitment. 
While predicting future wetland types and locations is not feasible given the dynamic nature of wetland-
forming processes and long timeframes involved, new wetlands are expected to develop along valley 
walls at the interface between the uplands and the sediment plain/reservoir over time. The shift from 
upland environments to wetlands would largely result from increases in groundwater and surface water 
levels associated with increased sediment accretion upstream of the SRS. Intermittent and perennial 
stream draining from upland areas would also create new delta wetland environments on surfaces 
comprised of newly-deposited sediment in the sediment plain. In addition, interactions between sediment 
deposition and mineral soil from upland sources would encourage hydric soil development and wetland 
development, offsetting some wetland losses resulting from burial by water and sediment.  

Table 4.2-7. SRS Raise Alternative Wetland Impacts in Upper NF Toutle River 
Assessment Area 

Wetland 
Classification 

Post Construction Pool 
Affected Area1 

Sediment Deposition 
Affected Area2 

Acres 
Affected 

% of Total 
Wetland 

Area  
Acres 

Affected3 

% of Total 
Wetland 

Area3  
Palustrine 
Emergent 25 97% 24 (3) 93% (12%) 

Palustrine Forested 20 100% 20 (1) 99% (3%) 

Palustrine Scrub-
Shrub 22 100% 22 (0) 100% (0%) 
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Wetland 
Classification 

Post Construction Pool 
Affected Area1 

Sediment Deposition 
Affected Area2 

Acres 
Affected 

% of Total 
Wetland 

Area  
Acres 

Affected3 

% of Total 
Wetland 

Area3  
Total 67 99% 66 (4) 97% (5%) 
1 Describes impacts resulting from the post construction pool environment. The pool is expected to persist 

for 17-years until between 2033 and 2035 when the SRS will return to a run-of-the-river condition. 
2 Describes sediment deposition impacts through 2035. Note that 2035 acreages do not include Alder 

Creek confluence area. 
3 Value in parentheses represents the increase in wetland impacts relative to impacts predicted under 

No Action Alternative through the planning horizion in 2035. 
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Figure 4.2-4. SRS Raise Alternative Predicted Area of Adverse Wetland 
Impacts in the Upper NF Toutle River Assessment Area through 
the 2035 Planning Horizon 
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The SRS Raise Alternative would result in negligible effects to wetlands in the Lower NF Toutle 
River/Toutle River assessment area as hydrology in this assessment area is likely to be minimally affected 
by the SRS raise. Decreased sediment transport and deposition in the lower Cowlitz River assessment 
area will have a negligible effect on wetlands adjacent to or neighboring the lower Cowlitz River.  

4.2.4 Phased Construction Alternative 
The Phased Construction Alternative involves two incremental raises of the SRS spillway elevation by a 
total of 23 feet (Phase 1 and Phase 2), constructing grade-building structures (GBS) in the SRS sediment 
plain (Phase 3), and conducting as-needed dredging in the lower Cowlitz River, if necessary. Table 4.2-8 
summarizes expected effects associated with the Phased Construction Alternative. 

Table 4.2-8. Summary of Phased Construction Alternative Effects on Water 
Resources 

Water Resources 
Assessment Area 

Upper NF Toutle 
River 

Lower NF Toutle 
River/Toutle River 

Lower Cowlitz 
River 

Groundwater major adverse negligible to minor 
beneficial minor beneficial 

Surface Water major adverse negligible to minor 
beneficial major beneficial 

Sediment Transport 
& Deposition major adverse negligible to minor 

beneficial major beneficial 

Water Quality negligible  negligible to minor 
beneficial minor adverse 

Water Use negligible  negligible negligible to minor 
beneficial 

Wetlands major to moderate 
adverse negligible 

negligible to 
moderate 
adverse1 

1 Adverse effects dependent on location of future dredge disposal sites 

4.2.4.1 Groundwater 
The Phased Construction Alternative would have a major adverse effect on groundwater levels in the 
Upper NF Toutle River assessment area as groundwater levels will rise as a result of the increasing 
elevation of the sediment plain. The Phased Construction Alternative would have a negligible to minor 
beneficial effect on groundwater elevations in the Lower NF Toutle River/Toutle River assessment area 
as less sediment would be transported downstream of the SRS and potentially depositing in the reach. 

Reduced sediment delivery and related decreased sediment deposition in the lower Cowlitz River 
assessment area would reduce local groundwater elevations, reducing the need for groundwater pumping 
in the vicinity of Longview, a minor beneficial effect. If found to be necessary, as-needed dredging would 
more rapidly affect groundwater elevations in the lower Cowlitz River relative to the sediment storage 
effects of raising the SRS spillway (Phases 1 and 2).  
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4.2.4.2 Surface Water 
Phase 1 would increase the spillway crest by up to 13 feet. A 13-foot spillway raise would be followed by 
temporary and seasonal (1 to 2 years) ponding of water behind the SRS in the area of Pullen Creek. The 
ponding would likely extend upstream approximately 6,500 feet to the downstream-most tip of the large 
island (Figure 4.2–5). Phase 2 would increase the spillway crest by up to an additional 10 feet for a total 
spillway raise height of 23 feet. The second raise would again be followed by temporary and seasonal (1 
to 2 year) ponding of water behind the SRS in the area of Pullen Creek. The SRS pool following Phase 2 
construction would extend approximately 2 miles upstream of the SRS to the mid-point of the large 
island. The construction of GBS under Phase 3 would increase sediment deposition and surface water 
elevations through the sediment plain. Specific changes in the sediment plain elevation and surface water 
elevations cannot be predicted at this time as the GBS designs and modeling are under development. 

The Phased Construction Alternative actions would retain more sediment in the Upper NF Toutle River 
assessment area and less sediment would be transported downstream of the SRS than the No Action 
alternative. As a result, the Lower NF Toutle River/Toutle River assessment area could experience 
increased channel capacity and lower flood elevations as the existing sediment load is transported 
downstream and less incoming sediment is available from upstream to replace the transported load. Based 
on this effect, the Phased Construction Alternative would have a negligible to minor beneficial affect 
surface water elevations in the Lower NF Toutle River/Toutle River assessment area. 

The Phased Construction Alternative would result in decreased sediment delivery to the lower Cowlitz 
River. Decreased sediment loading to the lower Cowlitz River is expected to maintain or decrease the 
channel bed elevation and surface water elevations relative to the No Action Alternative. Sediments from 
other sources in the watershed (i.e., the Green River or the SF Toutle River), storm pulse-derived 
sediment from the MSH debris avalanche, and sediment transported from other sources in the watershed, 
would continue to deliver sediment to the lower Cowlitz River, potentially resulting in an increase in 
surface water elevations. In the event that a large sediment pulse that overwhelms the capacity of the 
existing phased sediment retention measures occurs, as-needed dredging could be implemented in to 
maintain LOP for the lower Cowlitz River communities. As-needed dredging would remove sediment 
from the lower Cowlitz River channel bed and increase channel capacity, thereby reducing surface water 
elevations. As a result, the Phased Construction Alternative would have a major beneficial impact on 
surface water in the lower Cowlitz River assessment area.  

4.2.4.3 Sediment Transport and Deposition 
After completion of Phase 1, trapped sediment would be deepest at the face of the SRS, effectively filling 
the temporary pool within 2 to 3 years following spillway crest construction. The depth of sediment 
deposition would gradually decrease upstream into the reach of the sediment plain that includes the 
confluence of the NF Toutle River with Alder Creek.  

Ponded conditions under Phase 2 will extend from the SRS to the mid-point of the island approximately 2 
miles upstream from the SRS, and to about the mid-point of the small island separating Alder Creek and 
the NF Toutle River. Sediment depositional effects of the Phase 2 are expected to extend upstream of the 
SRS to the N-1 structure by 2035 (Figure 4.2–5). Pooled water and/or deposited sediment within the 
downstream reach of Alder Creek could diminish the sediment transport potential of Alder Creek and 
channel connectivity between Alder Creek and the Upper NF Toutle River. Based on the potential for 
channel connectivity impacts, USACE proposes to construct a sediment management structure near the 
mouth of Alder Creek to reduce potential effects to Alder Creek (see Chapter 5, Proposed Mitigation 
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Measures). The sediment management structure near Alder Creek would reduce potential sediment 
delivery from the NF Toutle River to the mouth of Alder Creek, and to help maintain Alder Creek’s 
ability to transport sediment and maintain channel integrity.  

Hoffstadt Creek carries a greater volume of water than Alder Creek due to its larger drainage area. Phase 
2 modeling results indicate that only a marginal amount sediment deposition is expected at the mouth of 
Hoffstadt Creek. Due to the low rate of deposition and sufficient flow volume, Hoffstadt Creek is 
expected to maintain a channel through the sediment plain and continue to have continuous surface flow 
connectivity to the NF Toutle River.  

Phase 3 constructed GBS would be located approximately 2 miles upstream of the SRS with the goal of 
trapping additional sediment faster than would occur without the GBS. Because the evaluation of 
potential structure locations and designs is being developed (as of August 2014), the extent and elevation 
of sediment deposition has not been determined, although the ultimate area of impact in 2035 is not 
expected to be larger than the shown in Figure 4.2–5.  

Current design assumptions key the GBS into the eastern valley wall, which would promote additional 
sediment deposition in the vicinity of the confluence of Hoffstadt Creek with the NF Toutle River. 
Keying of GBS into the eastern valley wall would disconnect the wall-based channels that have formed 
from the confluence of hillside seeps with Hoffstadt Creek and branches of the NF Toutle River within 
the sediment plain. A GBS constructed near the confluence of Hoffstadt Creek with the sediment plain 
could also inhibit Hoffstadt Creek from being able to maintain its ability to maintain channel integrity 
through the sediment plain by substantially increasing localized rate of deposition.  

The Phased Construction Alternative is expected to have major adverse effects on sediment transport and 
deposition in the Upper NF Toutle River assessment area. The Phased Construction Alternative will have 
negligible to minor beneficial effects on sediment transport and deposition in the Lower NF Toutle 
River/Toutle River assessment area as there would be less sediment available for deposition in the reach. 
As-needed dredging would remove sediment from the lower Cowlitz River. Dredging would increase 
channel capacity for conveying flow and transporting and storing sediment in the lower Cowlitz River 
assessment area. Overall, construction of the Phased Construction Alternative would have a major 
beneficial impact on sediment transport and deposition in the lower Cowlitz River assessment area.  
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Figure 4.2–5. Phased Construction Alternative- Predicted Inundation Depths in 
the Upper NF Toutle River Assessment Area through the 2035 
Planning Horizon 
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4.2.4.4 Water Quality 
The proposed two incremental spillway crest raises (Phase 1 and Phase 2), and GBS construction 
(Phase 3) would increase sediment storage in the Upper NF Toutle River assessment area and temporarily 
improve water quality in the Lower NF Toutle River/Toutle River downstream from the SRS. Following 
the 2012 7-foot spillway crest raise, there was a noted reduction in turbidity at the FCF downstream of the 
SRS and a similar reduction in turbidity would be expected under the Phase 1 and Phase 2 spillway raises. 
However, as the pool upstream of the SRS fills with sediment and the NF Toutle River returns to a run-
of-the-river condition through the SRS, turbidity levels would return to the pre-project condition. As a 
result, the Phased Construction Alternative would therefore have a negligible effect on water quality in 
the Upper NF Toutle River assessment area and a negligible to minor beneficial effect on water quality in 
the Lower NF Toutle River/Toutle River assessment area. 

As-needed dredging in the lower Cowlitz River would temporarily increase suspended solids in the water 
column. Temporary increases in suspended sediment and resultant turbidity from dredging would 
generally be limited to the immediate work area during the time dredging is taking place. As a result, the 
Phased Construction Alternative would have a minor adverse effect on water quality in the lower Cowlitz 
River due to as-needed dredging. 

4.2.4.5 Water Use 
Water use in the Upper NF Toutle River, Lower NF Toutle River/Toutle River, and lower Cowlitz River 
under the Phased Construction Alternative is expected be similar to the No Action Alterative as there are 
few water users that rely on surface water resources for water use in the project area. However, with 
reduced sediment delivery and deposition in the lower Cowlitz River, the need for groundwater pumping 
in the vicinity of Longview would be reduced and the potential adverse effects to the City of Castle 
Rock’s wastewater diffuser pipe would be minimized. As a result, the Phased Construction Alternative 
would have a negligible impact to water use in all three assessment areas.  

4.2.4.6 Wetlands 
The Phased Construction Alternative would have a major to moderate adverse impact on up to 92 percent 
of identified baseline wetlands in the Upper NF Toutle River assessment area (Table 4.2-9 and 
Figure 4.2-6), comparable to impacts predicted under the No Action Alternative. As the SRS spillway 
elevation is incrementally raised under Phases 1 and 2, major adverse impacts would occur to those 
existing wetlands within the post-construction pool of water that would develop directly upstream of the 
SRS. These wetlands are expected to be inundated with water continuously for 2 to 3 years post-
construction and would be temporarily to permanently lost due to submersion. As transported sediment 
settled out of the water column within the temporary pool, regeneration of wetlands is expected to occur. 
However, the extent and timing of regeneration of identified baseline wetlands within the ponded area 
cannot be predicted with certainty and would therefore be mitigated for concurrent with of immediately 
following construction (see Chapter 5). A moderate adverse impact on those baseline wetlands upstream 
of the post-construction pool would occur as sediment is expected to deposit at a rate such that they would 
either fully or partially regenerate.  

Wetlands located upstream of the post-construction pool would also be impacted by sediment deposition 
over time. As described for the No Action Alternative, the gradual accumulation of sediment is not 
expected to result in a permanent loss of those wetlands. Depth of wetland burial by sediment would 
range between 0 and 22 feet once maximum sediment retention behind the SRS is reached for Phase 2. As 
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with baseline wetlands within the post-construction pool, there is uncertainty as to the extent and timing 
of regeneration of impacted wetlands. Therefore, although water inundation and sediment deposition 
would bury baseline wetlands, the large near-term loss of wetland area will be somewhat mitigated by the 
long-term recovery of wetlands. New surfaces will become available for wetland vegetation colonization, 
and groundwater and surface water levels will rise as a result of sediment accumulation which may lead 
to wetland hydrology and the development of hydric soils in baseline uplands. Especially along the 
periphery of the sediment plain, interactions of upland soils and increased surface- and groundwater 
levels with newly deposited sediment would encourage hydric soil development and new wetland 
creation. This would result in the offset of some wetland losses in the long-term; however a net loss of 
wetlands is expected and mitigation is proposed (see Chapter 5).  

Table 4.2-9. Phased Construction Alternative Wetland Impacts in the Upper NF 
Toutle River Assessment Area 

Wetland Classification 

Post Construction Pool 
Affected Area1 

Sediment Deposition 
Affected Area1 

Acres 
Affected 

% of Total 
Wetland 

Area 
Acres 

Affected3 

% of Total 
Wetland 

Area3 
Palustrine Emergent 24 92% 21 (0) 81% (0%) 

Palustrine Forested 19 96% 19 (0) 98% (2%) 

Palustrine Scrub-Shrub 22 99% 22 (0) 100% (0%) 

Total 65 96% 62 (0) 92% (0%) 
1 Describes impacts resulting from the 2 to 3-year post construction pool environment. Note that the post 

construction pool does not extend into the Alder Creek confluence but would impact Pullen Creek. 
2 Describes sediment deposition impacts through 2035. Note that 2035 acreages do not include the Alder 

Creek and Pullen Creek confluence areas. 
3 Value in parentheses represents the increase in wetland impacts relative to impacts predicted under 

No Action Alternative through the planning horizion in 2035. 
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Figure 4.2-6. Phased Construction Alternative Predicted Area of Adverse 
Wetland Impacts in the NF Toutle River Assessment Area through 
the 2035 Planning Horizon 
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Constructed GBS in the SRS sediment plain under Phase 3 would be beneficial to wetland formation if 
the substrate and hydrology of the island-forming features are conducive to wetland development. The 
amount and types of wetlands created in association to GBS would depend on the size, configuration, and 
amount of sediment that is accrued behind the structures, and surface water and groundwater inputs.  

Wetlands in the Lower NF Toutle River/Toutle River assessment area are not expected to be affected as a 
result of the Phased Construction Alternative. As-needed dredging of the lower Cowlitz River would keep 
groundwater and surface water levels at or near baseline conditions, and any effects to wetlands in the 
immediate vicinity of the lower Cowlitz River would be negligible. However, impacts to wetlands could 
be moderately adverse depending on how much dredged material is generated and where dredged material 
placement and storage areas are located. A field wetland determination would be conducted prior to 
dredge material placement at a chosen site. In 2013, a survey of nine past dredge disposal sites that could 
potentially serve as future disposal sites was conducted, and only one site was found to contain wetlands. 

4.2.5 Alternatives Comparison 
The No Action and Dredging Only alternatives would have a similar effect on water resources in the 
Upper NF Toutle River assessment area. Sediment accumulation upstream from the SRS would affect 
groundwater and surface water elevations with a resulting moderate impact on wetland vegetation. The 
Phased Construction Alternative would have an intermediate impact on water resources in the Upper NF 
Toutle River as it would increase the SRS spillway crest elevation higher than currently exists and than 
would be maintained under the No Action/Dredging Only alternatives, but not to the height of the SRS 
Raise Alternative. The SRS Raise Alternative would increase upstream sediment plain and water surface 
elevations the most, impacting existing wetlands.  

The four alternatives would have a negligible effect on water resources in the Lower NF Toutle 
River/Toutle River assessment area. The varying levels of sediment deposition upstream of the SRS 
associated with the four alternatives would influence turbidity and water quality in the middle assessment 
area. Because there are fewer depositional areas in the assessment area, sediment transported and 
deposited in the reach would have a minimal effect on groundwater and surface water and wetland 
vegetation conditions.  

The No Action Alternative would result in an increase in the channel bed elevation in the lower Cowlitz 
River assessment area, causing an increase in the surface and groundwater elevations and a subsequent 
decline in LOP, a major adverse effect. Other water resources in the assessment area would experience a 
negligible change under the No Action Alternative. The Dredging Only and Phased Construction 
alternatives include dredging the lower Cowlitz River to remove deposited sediments and maintain the 
LOP for the lower Cowlitz River communities. Dredging would result in minor to major beneficial effects 
for groundwater, surface water, and sediment transport. The SRS Raise Alternative would reduce 
sediment delivery to the lower Cowlitz River by increasing sediment storage capacity upstream of the 
SRS. 

Table 4.2-10 includes a comparison of environmental consequences for each alternative through the 2035 
planning horizon. 

 

Mount St. Helens Long-Term Sediment Management Plan  Page 4-36 
Draft Supplemental Environmental Impact Statement August 2014 

 



 

Table 4.2-10. Summary of Environmental Consequences by Alternative 
Water 

Resources No Action Alternative Dredging Only Alternative SRS Raise Alternative Phased Construction 
Alternative 

Groundwater 

• Groundwater elevations 
increase in Upper NF Toutle 
and lower Cowlitz in response 
to channel bed elevation 
increases.  

• Negligible impact in Lower NF 
Toutle/Toutle River area. 

• No change in groundwater 
elevation in Upper NF Toutle 
and Lower NF Toutle/Toutle 
River area relative to the No 
Action Alternative. 

• Decreased groundwater 
elevation in the lower Cowlitz 
in response to channel bed 
elevation changes.  

• Groundwater elevation 
increases in Upper NF Toutle 
and decreases in lower 
Cowlitz in response to channel 
bed elevation changes.  

• Minor beneficial impact in 
Lower NF Toutle/Toutle River 
area. 

• Groundwater elevation 
increases in Upper NF Toutle 
and decreases in lower 
Cowlitz in response to channel 
bed elevation changes.  

• Minor beneficial impact in 
Lower NF Toutle/Toutle River 
area. 

Surface 
Water 

• Surface water elevations 
increase in Upper NF Toutle 
and lower Cowlitz in response 
to channel bed elevation 
increases. Major adverse 
impacts due to decline in LOP.  

• Negligible impact in Lower NF 
Toutle/Toutle River area. 

• No change in surface water 
elevation in Upper NF Toutle 
and Lower NF Toutle/Toutle 
River area relative to the No 
Action Alternative. 

• Decreased surface water in 
lower Cowlitz in response to 
channel bed elevation 
changes due to dredging.  

• Surface water elevation 
increases in Upper NF Toutle 
and decreases in lower 
Cowlitz in response to channel 
bed elevation changes.  

• Minor beneficial impact in 
Lower NF Toutle/Toutle River 
area. 

• Surface water elevation 
increases in Upper NF Toutle 
and decreases in lower 
Cowlitz in response to channel 
bed elevation changes.  

• Minor beneficial impact in 
Lower NF Toutle/Toutle River 
area. 

Sediment 
Transport 
and 
Deposition 

• Sediment deposition increases 
in Upper NF Toutle and lower 
Cowlitz in response to 
reduced SRS sediment 
retention efficiency. Major 
adverse impacts due to 
decline in LOP. 

• Negligible impact in Lower NF 
Toutle/Toutle River area. 

• No change in sediment 
deposition in Upper NF Toutle 
and Lower NF Toutle/Toutle 
River area relative to the No 
Action Alternative. 

• Decreased sediment 
deposition in the lower Cowlitz 
River due to dredging activity.  

• Sediment deposition increases 
in Upper NF Toutle due to SRS 
Raise and decreases in lower 
Cowlitz River due to increased 
SRS sediment storage.  

• Minor beneficial impact in 
Lower NF Toutle/Toutle River 
area. 

• Sediment deposition increases 
in Upper NF Toutle due to SRS 
spillway raise and decreases 
in lower Cowlitz River due to 
increased SRS sediment 
storage.  

• Minor beneficial impact in 
Lower NF Toutle/Toutle River 
area. 
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Water 
Resources No Action Alternative Dredging Only Alternative SRS Raise Alternative Phased Construction 

Alternative 

Water 
Quality 

• No change in water quality 
relative to baseline conditions 
(post-2012 SRS spillway raise) 

• No change in water quality in 
Upper NF Toutle and Lower NF 
Toutle/Toutle River relative to 
the No Action Alternative. 

• Temporarily minor adverse 
impacts caused by dredging 
actions in lower Cowlitz River. 

• Assessment areas would 
experience water quality 
improvements followed by 
return to conditions similar to 
the No Action when SRS 
returns to run-of-river.  

• No change in water quality 
relative to the No Action 
Alternative when the SRS 
returns to run-of-the-river. 

• Assessment areas experience 
water quality improvements 
followed by return to No 
Action condition when SRS 
returns to run-of-the-river. 

Water Use Water use remains similar to baseline. 

Wetlands 

• Impacts to 92 percent of 
baseline wetlands in Upper NF 
Toutle River due to gradual 
sediment deposition with 
some wetland recovery over 
time.  

• Negligible impacts to 
wetlands in Lower NF Toutle/ 
Toutle River area.  

• Increased wetland hydrology 
in lower Cowlitz River area. 

• No change in wetland 
impacts in the Upper NF Toutle 
River and Lower NF Toutle/ 
Toutle River areas relative to 
the No Action Alternative. 

• Adverse effects in lower 
Cowlitz River area dependent 
on location of future dredge 
disposal sites  

• Impacts to 97 percent of 
baseline wetlands in Upper NF 
Toutle River due to inundation 
by water and gradual 
sediment deposition with 
some wetland recovery over 
time. Impacts would be 
mitigated as-needed (see 
Chapter 5). 

• Negligible impacts to 
wetlands in Lower NF Toutle/ 
Toutle River area.  

• Negligible impacts to 
wetlands in lower Cowlitz River 
area. 

• Impacts to 92 percent of 
baseline wetlands in Upper NF 
Toutle River due to gradual 
sediment deposition with 
some wetland. Impacts would 
be mitigated as-needed (see 
Chapter 5). 

• Negligible impacts to 
wetlands in Lower NF Toutle/ 
Toutle River area.  

• Adverse effects in lower 
Cowlitz River area dependent 
on location of future dredge 
disposal sites.  
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4.3 Vegetation Communities 
This section describes the potential impacts to vegetation communities in the three assessment areas for 
each of the project alternatives. The vegetation impact assessment is based on a quantitative analysis of 
the acreage of vegetation predicted to be altered by modeled water and/or sediment inundation. Existing 
vegetation communities in the project area are based on NWGAP (2008) broad vegetation classification 
units and are described in Chapter 3, Affected Environment. The wetland vegetation communities were 
further documented by USACE Portland District and contractors in a wetland determination effort 
covering the sediment plain and potential impact areas in the Upper NF Toutle River assessment area 
(Appendix B).  

Forested vegetation communities are defined as areas dominated by woody species at least 20 feet in 
height with greater than 25 percent total cover. Forest in a regeneration phase is specified for areas where 
recent timber harvesting has occurred, or areas where forest vegetation is regenerating on relatively fresh 
sediment deposits within the sediment plain. Shrubland vegetation communities include areas where 
woody species less than 20 feet tall dominate and comprise greater than 25 percent total area. Wetland 
vegetation is hydrophytic and in this analysis includes all herbaceous, shrub, and forested wetland 
vegetation communities.  

Old growth forest is analyzed separately as it is a priority terrestrial habitat in the WDFW Priority 
Habitats and Species list (WDFW 2008). Old growth forest is defined by stands greater than 7.5 acres in 
size, with at least two tree species and eight trees per acre that are either greater than 32 inches diameter 
at breast height or older than 200 years. A minimum of 4 large snags per acre and numerous downed logs 
are also required for an old growth forest stand classification (WDFW 2008).  

Vegetation effects are presented for the 2035 planning horizon. A negligible effect to vegetation 
communities is an effect that would cause a very small or negligible change in vegetation quantity and/or 
quality. A beneficial effect is an effect that would improve vegetation condition and/or extent. Minor 
beneficial effects would cause a small change in vegetation communities, while moderate beneficial 
effects would cause a noticeable positive change. 

An adverse impact is an effect that would cause a substantial negative change in vegetation, with 
moderate adverse impacts specified when at least a portion of the vegetation community is expected to 
recover and/or re-colonize new surfaces. A major adverse impact would substantially and severely change 
the vegetation community, such that a net loss of the vegetation is expected. 

4.3.1 No Action Alternative 
Under the No Action Alternative, moderate to major adverse impacts to vegetation communities in the 
Upper NF Toutle River assessment area would occur (Table 4.3-2). Major adverse impacts include losses 
of forest and shrubland vegetation. Shifts from forest vegetation to wetlands may buffer wetland 
vegetation losses along the margins of the sediment plain, resulting in a moderate impact to wetland 
vegetation.  
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Table 4.3-1. Summary of No Action Alternative Effects on Vegetation 
Resources 

Vegetation 
Resources 

Assessment Area 

Upper NF Toutle 
River 

Lower NF Toutle 
River/Toutle River 

Lower Cowlitz 
River 

Vegetation 
Communities 

moderate to major 
adverse negligible moderate 

beneficial 

Old Growth Forest negligible to major 
adverse1 n/a n/a 

1 Major adverse impact to the old growth forest stand near the Alder Creek tributary; 
negligible impact to the old growth stands located south of the Alder Creek rearing 
ponds and in the Deer Creek vicinity. 

Impacts to vegetation in the Upper NF Toutle River assessment area would occur in association with the 
increased sediment and water levels resulting from the projected 20 percent sediment trapping efficiency 
of the SRS through 2035 (Table 4.3-2, see Section 4.2.1.3, No Action Alternative- Sediment Deposition 
and Transport, above). It is important to note that areas of deposition would not result in a total loss of 
vegetation, but rather a change in vegetation based on the depth of projected sediment accretion and rate 
of sediment deposition over time. Some trees and plants would survive, some vegetation would change, 
and some areas would become unvegetated but may re-vegetate over time. While mature trees within the 
sediment deposition area would most likely be lost, early successional and shrub vegetation would likely 
continue to inhabit shallow or less active portions of areas affected by sediment disposition. Regeneration 
of vegetation communities in areas that are buried by sediment will depend on long-term sediment 
stability and reproduction and propagation of plant species. 

Table 4.3-2. No Action Alternative Affected Vegetation Communities in the 
Upper NF Toutle River Assessment Area through the 2035 Planning Horizon 

Vegetation 
Classification 

Sediment 
Deposition Acres 

Affected1 
Forest 258 

Regenerating Forest 41 

Forest/Shrubland 309 

Wetland  62 
1 2035 acreages do not include the Alder Creek and Pullen Creek confluence areas. 

Under the No Action Alternative, sediment accretion and increases in groundwater elevation in the Upper 
NF Toutle River assessment area would result in major adverse impacts to the old growth forest stand 
located in the riparian zone of the Alder Creek tributary and negligible effects to the old growth forest 
stands located south of the Alder Creek rearing ponds and in the Deer Creek vicinity (Table 4.3-3). The 
decrease in old growth forest stand extent and sediment burial depth depends on forest location relative to 
the sediment plain, with the stand closest to the sediment plain/upland interface experiencing the most 
change. The Alder Creek tributary riparian zone old growth stand makes up 8 of the 112 acres of old 
growth forest identified in the Upper NF Toutle River assessment area. 
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Table 4.3-3. No Action Alternative Affected Old Growth Forest in the Upper NF 
Toutle River Assessment Area through the 2035 Planning Horizon 

Old-Growth Forest 
Location 

Sediment 
Deposition Acres 

Affected1 

% of Old-
Growth Stand 

Area 
Riparian Zone of Alder 
Creek Tributary 2 27% 

South of Alder Creek 
rearing ponds 0.0 - 

Deer Creek vicinity 0.0 - 
1 2035 acreages do not include the Alder Creek and Pullen Creek confluence areas. 

Under the No Action Alternative, negligible impacts to vegetation communities would occur in the Lower 
NF Toutle River/Toutle River assessment area. Adverse impacts to vegetation communities in the lower 
Cowlitz River assessment area would also be unlikely. However, increased flooding risk due to sediment 
accretion in the lower Cowlitz River channel may result in moderate beneficial effects to wetland 
vegetation, depending on the periodicity of flooding and where human development is not a limiting 
factor for wetland expansion.  

4.3.2 Dredging Only Alternative 
Under the Dredging Only Alternative, impacts to vegetation communities including old growth forest 
stands in the Upper NF Toutle River assessment area would be comparable to impacts predicted under the 
No Action Alternative, with major adverse impacts to forest and shrubland vegetation. Moderate adverse 
impacts to wetland vegetation would occur as some losses would be offset by shifts in forest to wetland. 
Impacts to old growth forest would be the same as predicted under the No Action Alternative with major 
adverse impacts to the old growth forest stand located in the riparian zone of Alder Creek and negligible 
effects to the old growth forest stands located south of the Alder Creek rearing ponds and in the Deer 
Creek vicinity (Table 4.3-4). The Alder Creek tributary riparian zone old growth stand makes up 8 of the 
112 acres of old growth forest identified in the Upper NF Toutle River assessment area. 

Table 4.3-4. Summary of Dredging Only Alternative Effects on Vegetation 
Resources 

Vegetation 
Resources 

Assessment Area 

Upper NF Toutle 
River 

Lower NF Toutle 
River/Toutle River 

Lower Cowlitz 
River 

Vegetation 
Communities 

moderate to major 
adverse negligible negligible to major 

adverse 

Old Growth Forest negligible to major 
adverse1 n/a n/a 

1 Major adverse impact to the old growth forest stand near the Alder Creek tributary; negligible impact 
to the old growth stands located south of the Alder Creek rearing ponds and in the Deer Creek vicinity. 

Impacts to vegetation in the Lower NF Toutle River/Toutle River assessment area are not expected. 
Impacts to vegetation in the lower Cowlitz River assessment area depend on dredge material stockpile 
locations. Reuse of existing stockpiles would have minimal vegetation impacts as the existing vegetation 
in existing stockpile areas is predominantly non-native invasive scotch broom and blackberry. Dredge 
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material placement in new stockpile areas would have moderate to major adverse impacts on vegetation 
depending on the site’s characteristics. As a result, the types and acreage of vegetation communities 
impacted in the lower Cowlitz River would depend on the specific location of dredge material placement 
and storage.  

4.3.3 SRS Raise Alternative 
The SRS Raise Alternative would have major adverse impacts on vegetation communities within the 
Upper NF Toutle River assessment area.  

Table 4.3-5. Summary of SRS Raise Alternative Effects on Vegetation 
Resources 

Vegetation 
Resources 

Assessment Area 

Upper NF Toutle 
River 

Lower NF Toutle 
River/Toutle River 

Lower Cowlitz 
River 

Vegetation 
Communities major adverse negligible negligible 

Old Growth Forest negligible to major 
adverse1 n/a n/a 

1 Major adverse impact to the old growth forest stand located near the Alder Creek 
tributary; minor adverse impact to the old growth forest stand located south of the 
Alder Creek rearing ponds; and negligible impact to the old growth stand located in 
the Deer Creek vicinity. 

Permanent losses of forest and shrubland vegetation would occur as a result of water inundation and 
sediment deposition from the one-time SRS dam and spillway raise. As discussed in Section 4.2.3.6, SRS 
Raise- Wetlands, impacts to wetlands and vegetation within the post-construction water impoundment 
area are anticipated to be permanent (Table 4.3-5and Table 4.3-6). As discussed for the No Action 
Alternative above (Section 4.3.1, No Action Alternative- Vegetation Communities), wetland and 
vegetation may be impacted by gradual sediment deposition, but these impacts may not represent a 
permanent loss as vegetation may either persist with new plant recruit establishment or as new wetland 
areas form through the development of wetland hydrology and hydric soils in previously upland areas. 
Some losses would be offset in the long-term by creation of new wetlands and shifts from forest to 
wetland vegetation. Mitigation for impacts would be implemented as described in Chapter 5, Proposed 
Mitigation Measures. 

The ability of vegetation communities to re-colonize newly-deposited sediment surfaces would depend on 
vegetative reproduction and propagation, and the stability of the underlying substrate. In addition, shifts 
in upland forest/shrubland to wetland vegetation would occur at the periphery of the sediment plain at the 
sediment plain/hillslope interface which would offset some losses to wetland vegetation. Increased 
groundwater and surface water levels at the sediment plain/hillslope interface, as well as new delta 
environments created by small tributaries, would create appropriate conditions for wetland development 
in previously upland areas.  
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Table 4.3-6. SRS Raise Alternative Affected Vegetation Communities in the Upper 
NF Toutle River Assessment Area  

Vegetation 
Classification 

Post-Construction 
Pool Acres 
Affected1 

Sediment 
Deposition Acres 

Affected2, 3 
Forest 205 343 (85) 

Regenerating 
Forest 50 76 (36) 

Forest/Shrubland 86 329 (20) 

Wetland  67 66 (4) 
1 Describes impacts resulting from the post construction pool environment. The pool is expected to persist 

for 17-years until between 2033 and 2035 when the SRS returns to a run-of-the-river condition. 
2 Describes sediment deposition impacts through 2035. Note that acreages do not include the Alder 

Creek confluence area. 
3 Value in parentheses represents the increase in vegetation impacts relative to impacts predicted under 

No Action Alternative through the planning horizion in 2035. 

The SRS Raise Alternative would have a minor to major adverse impact on two old-growth forest stands 
in the Upper NF Toutle River assessment area as a result of sediment accretion and water inundation 
through 2035. Mean depth of sediment and water burial would range between 0 and 21 feet. Inundation 
by the post-construction pool would adversely impact 65 percent of the old-growth forest identified in the 
riparian zone of a tributary to Alder Creek (Table 4.3-7). Inundation by the post-construction pool would 
also impact 1 percent of the old-growth forest south of the Alder Creek rearing ponds. The old growth 
forest stand in the vicinity of Deer Creek vicinity would remain unaffected by both inundation and 
sediment deposition. The existing Alder Creek riparian zone old growth stand comprises 8 of the 112 
acres and the old-growth forest stand located south of the Alder Creek rearing ponds comprises 57 of the 
112 acres of old growth forest identified in the Upper NF Toutle River assessment area.  

Table 4.3-7. SRS Raise Alternative Affected Old Growth Forest in the Upper NF 
Toutle River Assessment Area  

Old-Growth Forest 
Location 

Post Construction Pool 
Affected Area1 

Sediment Deposition 
Affected Area2 

Acres 
Affected 

% of Old-
Growth 

Stand Area 
Acres 

Affected3 

% of Old-
Growth Stand 

Area3 
Riparian Zone of Alder 
Creek Tributary 6 67% 5 (3) 65% (38%) 

South of Alder Creek 
rearing ponds <1 1% 0 - 

Deer Creek vicinity 0 - 0 - 
1 Describes impacts resulting from the post construction pool environment. The pool is expected to persist 

for 17-years until between 2033 and 2035 when the SRS will return to a run-of-the-river condition. 
2 Describes sediment deposition impacts through 2035. Note that acreages do not include the Alder 

Creek confluence area. 
3 Value in parentheses represents the increase in impacts to old growth forest stands relative to impacts 

predicted under No Action Alternative through the planning horizion in 2035. 
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The SRS Raise Alternative would have a negligible effect on vegetation communities in the Lower NF 
Toutle River/Toutle River and lower Cowlitz River assessment areas. 

4.3.4 Phased Construction Alternative 
Under the Phased Construction Alternative, major adverse impacts to vegetation communities would 
occur through the 2035 planning horizon (Table 4.3-8).  

Table 4.3-8. Summary of Phased Construction Alternative Effects on Vegetation 
Resources 

Vegetation 
Resources 

Assessment Area 

Upper NF Toutle 
River 

Lower NF Toutle 
River/Toutle River 

Lower Cowlitz 
River 

Vegetation 
Communities 

major adverse to 
moderate 
beneficial1 

negligible moderate to major 
adverse  

Old Growth Forest negligible to major 
adverse2 n/a n/a 

1 Moderate beneficial effects depend on size and location of GBS structures 
2 Major adverse impact to the old growth stand near the Alder Creek tributary; negligible impact to the 

old growth stands located south of the Alder Creek rearing ponds and in the Deer Creek vicinity. 

Major adverse impacts would result from the inundation and burial of forest, shrubland, and wetland 
vegetation communities to varying depths by sediment and water. As discussed for the No Action 
Alternative (Section 4.3.1, No Action Alternative- Vegetation Communities), some impacts to wetland 
vegetation may be temporary, as wetland losses are offset by vegetation re-colonization of new sediment 
surfaces and shifts in upland forest to wetland vegetation. If newly-deposited sediment remains stable 
enough in the short-term to allow for vegetation recruitment and growth, plant roots may provide 
additional substrate stability in the long-term. Permanent losses to forest and shrubland communities are 
expected, particularly in areas affected by inundation by the post-construction pool. Mitigation for 
impacts would be implemented as described in Chapter 5, Proposed Mitigation Measures. 

Construction of GBS under Phase 3 of the Phased Construction Alternative is expected to have a 
moderate beneficial effect on vegetation community establishment in the sediment plain. Assuming 
hydrology is conducive for wetland development, wetland vegetation would be expected to dominate 
stabilized sediment areas created on the downstream side of GBS. Other shrub and tree species may also 
colonize areas downstream of the GBS, depending on seed sources, proximity to groundwater and surface 
water, and substrate stability.  

Table 4.3-9. Phased Construction Alternative Affected Vegetation Communities 
in the Upper NF Toutle River Assessment Area  

Vegetation 
Classification 

Post Construction 
Pool Acres 
Affected1 

Sediment 
Deposition Acres 

Affected2, 3 
Forest 100 310 (51) 

Regenerating 
Forest 26 46 (5) 
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Vegetation 
Classification 

Post Construction 
Pool Acres 
Affected1 

Sediment 
Deposition Acres 

Affected2, 3 
Forest/Shrubland 41 291 (-18) 

Wetland 65 62 (0) 
1 Describes impacts resulting from the 2 to 3-year post construction pool environment. Note that the post 

construction pool does not extend into the Alder Creek confluence area. 
2 Describes sediment deposition impacts through 2035. Note that 2035 acreages do not include the Alder 

Creek and Pullen Creek confluence areas. 
3 Value in parentheses represents the increase in vegetation community impacts relative to impacts 

predicted under No Action Alternative through the planning horizion in 2035. 

The old-growth forest stand located in the riparian zone of Alder Creek tributary would experience major 
adverse impacts resulting from increased inundation due to sediment accretion and the rise of ground and 
surface water levels in the sediment plain periphery. Approximately 67 percent of the 8 acre stand would 
be impacted (Table 4.3-10). Old-growth forest stands located south of Alder Creek rearing ponds and in 
the Deer Creek vicinity would be unaffected. The existing Alder Creek riparian zone old growth stand 
comprises 8 of the 112 acres of old growth forest identified in the Upper NF Toutle River assessment area 

Table 4.3-10. Phased Construction Alternative Affected Old Growth Forest in 
the Upper NF Toutle River Assessment Area  

Old-Growth Forest 
Location 

Post Construction Pool 
Affected Area1 

Sediment Deposition 
Affected Area2 

Acres 
Affected 

% of Old-
Growth 

Stand Area 
Acres 

Affected3 

% of Old-
Growth 

Stand Area3 
Riparian Zone of Alder 
Creek Tributary 3 34% 6 (3) 67% (0) 

South of Alder Creek 
rearing ponds 0 - 0 - 

Deer Creek vicinity 0 - 0 - 
1 Describes impacts resulting from the 2 to 3-year post construction pool environment. Note that the post 

construction pool does not extend into the Alder Creek confluence area. 
2 Describes sediment deposition impacts through 2035. Note that 2035 acreages do not include the Alder 

Creek and Pullen Creek confluence areas. 
3 Value in parentheses represents the increase in old growth forest stand impacts relative to impacts 

predicted under No Action Alternative through the planning horizion in 2035. 

Under the Phased Construction Alternative, no impacts to vegetation communities are expected in the 
Lower NF Toutle River/Toutle River assessment area. However, moderate to major adverse effects to 
some vegetation communities may occur in the lower Cowlitz River assessment area depending on the 
location of dredged material placement and storage sites. Under the Phased Construction Alternative, 
flood risk to areas in the vicinity of the lower Cowlitz River would be maintained at authorized levels; 
thus substantial changes in groundwater and surface water elevations are not expected. As a result, 
alterations to vegetation communities in the floodplain of the lower Cowlitz River are not expected.  
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4.3.5 Alternatives Comparison 
Under all alternatives, vegetation communities in the Upper NF Toutle River assessment area would be 
most affected (Table 4.3-11). Major adverse impacts would occur to forest and shrubland vegetation 
communities as well as to at least one old growth forest stand, as permanent losses are expected under all 
alternatives. Moderate adverse impacts would occur to wetland vegetation under No Action and Dredge 
Only Alternatives as some losses from inundation by water and burial by sediment would be offset by 
new wetland creation and shifts in forest communities to wetlands. While some wetland vegetation 
recovery is also expected with the SRS Raise and Phased Construction Alternatives, net loss of wetland 
vegetation is expected. 

A negligible effect on vegetation would occur in the Lower NF Toutle River/Toutle River assessment 
area as a result of all alternatives Vegetation communities in the lower Cowlitz River would benefit 
moderately from the No Action alternative and would not be affected by the SRS Raise Alternative. A 
moderate to major adverse impact is expected in the lower Cowlitz River assessment area from both the 
Dredging Only Alternative and the as-needed dredging component of the Phased Construction 
Alternative. The extent and severity of adverse impacts would depend on dredged material placement and 
storage locations and the existing vegetation communities at storage locations. 
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Table 4.3-11. Summary of Vegetation Effects by Alternative 
Vegetation 
Resources No Action Alternative Dredging Only Alternative SRS Raise Alternative Phased Construction 

Alternative 

Vegetation 
Communities 

• Moderate to major adverse 
effect on vegetation 
communities due to sediment 
deposition. Extent of sediment 
deposition least of four 
alternatives.  

• Moderate adverse effect on 
wetlands in Upper NF Toutle 
River from sediment 
deposition.  

• Upland vegetation conversion 
to wetland communities with 
increased water and 
sediment levels.  

• Negligible to moderate 
beneficial effect on 
vegetation in Lower NF Toutle 
River/Toutle River and lower 
Cowlitz River areas. 

• Similar effects as No Action for 
Upper NF Toutle River and 
Lower NF Toutle River/Toutle 
River assessment areas.  

• Negligible to major adverse 
effect on vegetation 
communities in lower Cowlitz 
River area depending on 
location of dredge material 
disposal. Mitigation for 
impacts would be 
implemented as described in 
Chapter 5, Proposed 
Mitigation Measures  

• Major adverse effect on 
vegetation communities due 
to water inundation and 
sediment deposition. 
Sediment plain inundation 
depth is greatest of four 
alternatives. Vegetation 
impacts greatest near SRS. 
Mitigation for impacts would 
be implemented as described 
in Chapter 5, Proposed 
Mitigation Measures 

• Wetland communities may be 
buried, but would adjust to 
inundation.  

• Upland vegetation conversion 
to wetland communities with 
increased water and 
sediment levels.  

• Negligible effect on 
vegetation in Lower NF Toutle 
River/Toutle River and lower 
Cowlitz River areas. 

• Moderate to major adverse 
effect on vegetation 
communities due to water 
inundation and sediment 
deposition. Sediment plain 
inundation depth and extent 
are larger than the No 
Action/Dredging Only 
alternatives but smaller than 
the SRS Raise Alternative. 
Mitigation for impacts would 
be implemented as described 
in Chapter 5, Proposed 
Mitigation Measures 

• Negligible effect on 
vegetation in the Lower NF 
Toutle River/Toutle River area.  

• Negligible to major adverse 
effect on vegetation 
communities in lower Cowlitz 
River area depending on 
location of dredge material 
disposal. Mitigation for 
impacts would be 
implemented as described in 
Chapter 5, Proposed 
Mitigation Measures  

Old Growth 
Forest 

• Major adverse effect to the 
old growth forest stand near 
the Alder Creek tributary.  

• No effects to other baseline 
old growth forest stands.  

• No change in impacts to old 
growth forests from the No 
Action Alternative.  

 

• Major adverse effect to the 
old growth forest stand near 
the Alder Creek tributary. 
Minor adverse effects to old 
growth stand located south of 
Alder Creek.  

• No effects to Deer Creek 
Vicinity site.  

• Major adverse effect to the 
old growth forest stand near 
the Alder Creek tributary.  

• No effects to other baseline 
old growth forest stands.  
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4.4 Wildlife  
This section describes the potential impacts to wildlife and wildlife habitat in the three assessment areas 
for each of the project alternatives. Emphasis is given to the MSH elk herd and impacts to elk habitat, but 
birds and other wildlife species that inhabit the project area are also discussed. 

Impact assessment was quantified using a GIS-based analysis that made use of several mapping data 
layers to predict the acreage of sediment inundation impact on elk habitat. The best available information 
was used to map elk habitat in the area since no field work was conducted. Data from the USFS Pacific 
Northwest Research Station’s Westside Elk Nutrition and Habitat Use data (USFS 2013) was used in 
conjunction with vegetation cover map layers to delineate elk habitat in the project area. Further impact 
assessment was derived from a qualitative evaluation of existing conditions and habitat requirements and 
how those conditions are projected to change as a result of the project alternatives. 

The potential project impacts to wildlife and wildlife habitat were qualitatively assigned based on 
expected beneficial or adverse effects caused by the four alternatives. A negligible effect indicates that the 
projected changes to existing wildlife resources as a result of a project alternative would be very small or 
negligible. Minor impacts are indicative of a change in overall condition or function of the wildlife habitat 
that would be noticeable but limited in duration or area and would not cause a substantial change from the 
existing wildlife resource conditions. A moderate effect would cause a noticeable, but not substantial 
change from exiting conditions. A major effect would result in substantial change in wildlife resource 
attributes such as the amount of available preferred habitat for important life stages such as foraging, 
shelter, or breeding. These effects could be identified as either adverse or beneficial depending on the 
nature of the impacts. Beneficial effects would improve the quality and or quantity of wildlife habitat 
resources for a particular species or group, and adverse impacts would cause the reduction in area or 
function of existing wildlife habitat in the assessment area. 

4.4.1 No Action Alternative 
Under the No Action Alternative, no sediment management activities would be conducted. The average 
rate of deposition in the sediment plain has decreased now that the SRS is run-of-river. However, 
sediment deposition in the Upper NF Toutle River assessment area is and would continue to occur with 
the SRS having a sediment trapping efficiency of 20 percent through 2035. The existing sediment plain 
changes widely and rapidly during winter storm events. However, the sediment tends to stabilize during 
the drier summer months and allows for temporary establishment of early successional plants. Due to the 
shifting channels, these vegetated sand bars are frequently eroded and the vegetation lost during high 
flows, and then reestablished once flows subside. GBS constructed for a pilot project in 2010 have had 
varied success in stabilizing sediments, with some of the island forming structures providing areas for the 
establishment of some early successional plants, while other structures have been scoured during high 
flow events. No appreciable canopy cover has established in the sediment plain since the 1980 eruption 
due to the frequent migration of the channel across the sediment plain and the high-rate of sediment 
deposition. Channel migration and erosion and limited vegetation establishment in the Upper NF Toutle 
River assessment area would be expected to continue under the No Action Alternative.  

The Lower NF Toutle River/Toutle River assessment area would continue to be a sediment transport 
reach and would not change appreciably under the No Action Alternative. The lower 20 miles of the 
Cowlitz River flows through a flatter terrain than the Toutle River and is disconnected from its floodplain 
by a series of levees and urban development. The lower Cowlitz River assessment area would continue to 
be a reach of sediment deposition.  

 

Mount St. Helens Long-Term Sediment Management Plan  Page 4-49 
Draft Supplemental Environmental Impact Statement August 2014 

 



 

Under the No Action Alternative, negligible to moderate impacts to wildlife and wildlife habitat would 
result from increased sediment and water levels in the Upper NF Toutle River assessment area 
(Table 4.4-1). Impacts to wildlife and wildlife habitat elsewhere in the project area are anticipated to be 
negligible to minor beneficial.  

Table 4.4-1. Summary of No Action Alternative Affects on Wildlife Resources 

Wildlife Resources 
Assessment Area 

Upper NF Toutle 
River 

Lower NF Toutle 
River/Toutle River 

Lower Cowlitz 
River 

Elk and Elk Habitat 
moderate 
adverse 

negligible negligible 

Birds and Bird 
Habitat negligible negligible 

minor  
beneficial 

Other Wildlife 
Species and Habitat 

minor 
adverse 

negligible negligible 

4.4.1.1 Elk and Elk Habitat 
Under the No Action Alternative, the continued migration of the Upper NF Toutle River across the 
sediment plain would preclude the establishment of more permanent vegetation in this area. The sediment 
plain would continue to grow and sediment accretion would raise surface water levels and inundate 
existing bordering shorelines and vegetation. GIS analysis was used to quantify the areas of elk habitat 
located within the predicted inundation area through to the year 2035 by overlaying the projected 
inundation and sediment deposition area with areas of elk habitat. The continued accretion and inundation 
of the sediment plain that would occur under the No Action Alternative is projected to result in a total of 
774 acres of elk habitat that would receive some deposited sediment through the 2035 planning horizon 
(Figure 4.4–1).  

It is important to note that areas of deposition would not result in a total loss of elk habitat, but rather a 
change in vegetation based on the depth of projected sediment accretion and rate of sediment deposition 
over time (see Section 4.3.1, No Action-Vegetation Communities). Some trees and plants would survive, 
some vegetation would change, and some areas would become unvegetated. While mature trees within the 
deposition area would most likely be lost, early successional and shrub vegetation would likely continue 
to inhabit shallow or less active portions of areas affected by sediment disposition. The areas projected to 
receive sediment from the expansion of the sediment plain are located downstream of areas actively 
managed by WDFW for elk forage and habitat in the MSH Wildlife Area (Figure 4.4–1). Overall, the No 
Action Alternative would result in moderate adverse impacts to elk and elk habitat within the sediment 
plain in the Upper NF Toutle River assessment area. 

Continued erosion and channel migration could further reduce the early successional vegetation 
communities that currently occur in the valley alongside the existing sediment plain and low lying 
islands. Continued erosion of the mudflow area would reduce high quality foraging habitat for the MSH 
elk herd, which relies on these areas to sustain them through the winter. The reduction in forage could 
potentially result in population declines in the herd. The MSH Wildlife Area is largely upstream of the 
projected inundation area of the sediment plain, and therefore elk habitat and habitat management efforts 
ongoing by WDFW would not be directly impacted by the expansion of the inundation area. 
  

 

Mount St. Helens Long-Term Sediment Management Plan  Page 4-50 
Draft Supplemental Environmental Impact Statement August 2014 

 



 

 

Figure 4.4–1. No Action and Dredging Only Alternatives Areas of Affected Elk 
Habitat in the Upper NF Toutle River Assessment Area through 
2035 
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Under the No Action Alternative, the Lower NF Toutle River/Toutle River assessment area would remain 
unchanged and consequently no direct impacts to elk and elk habitat would occur in this area. Impacts to 
elk and elk habitat in the lower Cowlitz River assessment area would also be negligible for this 
alternative. The potential for increased flooding and inundation of riparian areas due to sediment 
accretion in the lower Cowlitz River may have a minor impact on riparian habitat adjacent to the lower 
Cowlitz River. However areas around the lower Cowlitz River are largely developed and are low habitat 
value for elk. 

4.4.1.2 Birds and Bird Habitat 
The No Action Alternative would have negligible impacts on existing bird habitat in the project area. The 
sediment plain in the Upper NF Toutle River assessment area would remain as a highly braided channel 
migrating across the sediment plain with the continued potential erosion to the banks during high flow 
events. Channel migration and erosion would continue to preclude the establishment of late successional 
vegetation. Inundation of areas surrounding the existing sediment plain would eliminate some existing 
wetland and riparian vegetation, but these areas would likely re-establish along the new inundation 
margins over time (see Section 4.3.1, No Action Alternative- Vegetation Communities). Bird species 
would likely continue to use the vegetated margins of the sediment plain, including those areas where 
sediment accretion kills trees and shrubs as these areas would continue to provide structural habitat. 
Sediment inundated trees could create snags that provide perches and roosting habitat for some species, 
including cavity nesting birds such as woodpeckers and purple martin. The projected increase in sediment 
depth and expansion of the sediment plain and inundation areas would alter existing conditions, but 
would occur gradually over time and have negligible effect to birds and bird habitat.  

The Lower NF Toutle River/Toutle River assessment area would continue to be a sediment transport 
reach and would not change appreciably under the No Action Alternative. Consequently there would be 
no effects to birds and bird habitat in this area. 

The effects of increased sediment transport to the lower Cowlitz River as a result of the No Action 
Alternative would primarily impact aquatic habitats. However, increased sedimentation in the lower 
Cowlitz River could potentially expand the area or frequency of floodplain inundation, resulting in an 
increase in wetland areas and habitat for birds that inhabit wetlands such as waterfowl and herons and 
potentially provide minor beneficial effects to these species.  

4.4.1.3 Other Wildlife Species and Habitat 
The No Action Alternative would have similar impacts to other wildlife and wildlife habitat in the Upper 
NF Toutle and the Lower NF Toutle River/Toutle River assessment areas as described above for elk. The 
extensive channel migration in the sediment plain would continue and inhibit plant community 
establishment. Impacts related to the loss of existing wetlands in the Upper NF Toutle River assessment 
area (Section 4.2.1.6, No Action Alternative- Wetlands) would likely be lessened by the inundation of 
surrounding areas as the sediment deposits raise the pool levels upstream of the SRS and the formation of 
new wetland areas over time. Amphibians and small mammals that inhabit the shoreline, wetlands, and 
shrub areas surrounding the sediment plain would be displaced but the effects would be minor as new 
shorelines and wetlands eventually establish. The loss of forage areas due to sediment plain erosion and 
plant succession could affect deer that inhabit the areas around the sediment plain. Other wildlife species 
that inhabit the surrounding forest areas would not be impacted by the No Action Alternative. As a result, 
overall adverse impacts to other wildlife species and habitats are anticipated to be minor. 
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The Lower NF Toutle River/Toutle River assessment area would continue to be a sediment transport 
reach and would not change appreciably under the No Action Alternative. Consequently there would be 
negligible effect to wildlife and wildlife habitat in this area. 

The lower Cowlitz River watershed contains the most expansive areas of freshwater emergent marsh in 
the project area, primarily in areas associated with gently sloping floodplain and riparian environments 
along the lower Cowlitz River corridor (see Section 3.2.6, Wetlands). Increased sediment deposition in 
the lower Cowlitz River could potentially expand floodplain inundation and wetland areas (see Section 
4.2.1.6, No Action Alternative- Wetlands). While wetlands in the lower Cowlitz River assessment area 
are in areas with substantial human development and disturbance, wildlife species, such as beaver, that 
are somewhat tolerant to human disturbance could potentially benefit from expanded wetland and marsh 
areas. Increased wetland area could lead to greater insect production, which could increase foraging 
opportunities for bats. These potential beneficial effects from increased sedimentation in the river and 
floodplain expansion would, however, be very minor to negligible. 

4.4.2 Dredging Only Alternative 
Under the Dredging Only Alternative, dredging would be completed in the lower Cowlitz River to 
remove depositional material from the river in order to maintain the authorized LOP for the Castle Rock, 
Lexington, Kelso, and Longview protected areas through the year 2035. Project activities would not occur 
in the Upper NF Toutle River and the Lower NF Toutle River/Toutle River assessment areas. 

Under the Dredging Only Alternative, minor to moderate impacts to wildlife and wildlife habitat would 
result from increased sediment and water levels in the Upper NF Toutle River assessment area 
(Table 4.4-2). Minor adverse impacts in the lower Cowlitz River assessment area would occur as a result 
of human disturbance, including vegetation clearing, in the vicinity of dredge material disposal sites. No 
impacts to wildlife are expected to occur in the Lower NF Toutle River/Toutle River assessment area.  

Table 4.4-2. Summary of Dredging Only Alternative Affects on Wildlife Resources 

Wildlife Resources 
Assessment Area 

Upper NF Toutle 
River 

Lower NF Toutle 
River/Toutle River 

Lower Cowlitz 
River 

Elk and Elk Habitat 
moderate  
adverse 

negligible 
minor 

adverse 
Birds and Bird 
Habitat negligible negligible 

minor 
adverse 

Other Wildlife 
Species and Habitat 

minor 
adverse 

negligible 
minor 

adverse 

4.4.2.1 Elk and Elk Habitat 
The Dredging Only Alternative restricts project activities to the lower Cowlitz River assessment area and 
consequently there would be no additional impact to elk or their habitat in the Upper NF Toutle 
assessment area apart from a potential reduction in forage areas in the sediment plain due to continued 
channel migration, erosion, and sediment accretion described for the No Action Alternative, above. As a 
result, the effects to elk and elk habitat in these assessment areas would be the same as those described 
above under the No Action alternative (Figure 4.4–1, above), with a projected total of 774 acres of elk 
habitat that would receive some sediment over time through the 2035 planning horizon (the same acreage 
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impacted by the No Action Alternative). The Lower NF Toutle River/Toutle River assessment area would 
remain unchanged and consequently no direct impacts to elk and elk habitat would occur in this area. 

Increased dredging of the lower Cowlitz River would have no direct effect on elk or elk habitat since 
dredging activities would be confined to the river channel. The disposal of the dredged material in upland 
sites would have a low potential to affect elk or elk habitat. The habitat value of potential disposal areas is 
fairly limited due to their proximity to urban development and roadways. Many of the potential disposal 
sites are currently used for gravel mining, which already deters use of the site by elk or other wildlife. 
Disturbance from off-road vehicle recreation also occurs at some of the sites, which also deters use of 
existing and likely future disposal sites by elk. 

Existing dredge material disposal sites are dominated by non-native invasive scotch broom vegetation and 
offer little potential quality forage for elk. Existing dredge material disposal sites do, however, provide 
potential corridors for elk movement to and from riparian areas along the Cowlitz River. Potential dredge 
disposal sites would be situated along the river near the towns of Castle Rock and Longview in areas 
previously disturbed and surrounded by development and human activity. Elk are known to occur in the 
area, and in particular inhabit the areas to the east of Interstate 5. However, due the already developed 
nature of likely disposal sites and the presence of Interstate 5, elk use of the dredge disposal sites is likely 
low, and consequently adverse impacts form the Dredging Only Alternative in the lower Cowlitz River 
assessment area would be minor. 

4.4.2.2 Birds and Bird Habitat 
The Dredging Only Alternative would restrict project activities to the lower Cowlitz River and 
consequently impacts to birds and their habitat would be negligible in the Upper NF Toutle assessment 
area and there would be no impacts in the Lower NF Toutle River/Toutle River assessment areas as 
described above under the No Action Alternative. 

The dredge disposal sites are the only terrestrial areas of the lower Cowlitz River assessment area that 
would be affected by this project alternative. Habitat quality at these sites is already limited due to past 
dredge disposal operations and the proximity of urban areas and development. Some of the potential 
dredge disposal sites are more disturbed than others with gravel mining operations and some off-road 
vehicle recreation use currently occurring.  

The sparse vegetation on some of the existing stockpile sites could provide habitat for streaked horned 
lark and other ground nesting birds. However, current information indicates that streaked horn larks have 
not been identified as present at existing dredge material disposal locations (USFWS 2013). In 2013, 
potential dredged disposal sites were surveyed for streaked horned lark presence and potential habitat, and 
none were observed during the survey. Prior to commencing dredge activity USACE would assessing the 
presence of streaked horned larks and the condition of potential streaked horned lark habitat within the 
proposed dredge material disposal sites (see Chapter 5, Proposed Mitigation Measures). Overall, adverse 
impacts to birds and bird habitat in the lower Cowlitz River assessment area are predicted to be minor. 

4.4.2.3 Other Wildlife Species and Habitat 
The Dredging Only Alternative would restrict project activities to the lower Cowlitz River and 
consequently impacts to other wildlife or their habitat in the Upper NF Toutle would be similar to the 
minor adverse impact described for the No Action Alternative. The Lower NF Toutle River/Toutle River 
assessment area would remain unchanged under the Dredging Only Alternative and consequently no 
direct impacts to other wildlife or their habitat would occur in this area. The effects to other wildlife and 
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elk habitat in these assessment areas would be the same as those described above under the No Action 
Alternative. 

Dredging activities would have little impact to other wildlife and wildlife habitat since operations would 
be restricted to in-water work in the lower Cowlitz River. Potential effects from the Dredging Only 
Alternative would result from the disposal of dredged material at potential disposal sites in the lower 
Cowlitz River assessment area. Disposal of dredged material at sites alongside the river would have the 
potential to affect small mammal species that may inhabit these areas. However, existing wildlife habitat 
is already poor at these sites as they are located near or within developed areas. Due to existing levels of 
human activity and noise associated with residential and commercial development in the area, wildlife 
that use habitats adjacent to the disposal sites are likely accustomed to noise and human activity, and the 
potential of the project causing increased disturbance to wildlife in the area would be low. 

Existing dredge disposal sites within the lower Cowlitz River assessment area are dominated by non-
native invasive scotch broom and blackberry. Furthermore, some of the existing locations are currently 
disturbed by gravel mining operations. As a result, existing and potential future dredge disposal areas 
currently have low wildlife habitat value, but do provide potential wildlife corridors for access to the 
Cowlitz River and native riparian areas to the east of existing disposal sites. The Dredging Only 
Alternative would disturb these areas during dredging operations including the removal of vegetation 
cover. However, the overall adverse impacts from this alternative to wildlife and wildlife habitat would 
however be minor, due to the existing human disturbance and developed areas surrounding these sites. 

4.4.3 SRS Raise Alternative 
Under the SRS Raise Alternative, the SRS spillway crest would be raised a maximum of 43 feet and the 
top of the SRS dam would be raised by 30 feet. Surface water elevations in the Upper NF Toutle River 
assessment area would rise coincident with the spillway crest raise and the reservoir water surface 
elevation would fluctuate over the course of the year. SRS outflows would be similar to inflows once the 
reservoir has reached full pool. As a result, the spillway crest raise and the created reservoir would have 
minimal influence on the NF Toutle River discharge and Lower NF Toutle River/Toutle River 
downstream hydrology. Most of the access, staging, and construction activities for the SRS Raise 
Alternative would occur on existing roads or on the SRS. Soil and erosion control plans will be 
implemented during construction to minimize potential effects to water quality from construction 
activities.  

Under the SRS Raise Alternative, minor to moderate impacts to wildlife and wildlife habitat would result 
from increased sediment and water levels in the Upper NF Toutle River assessment area (Table 4.4-3). 
Following construction, water would pond behind the SRS during periods of high flows as the 
downstream movement of water is slowed by the SRS dam, spillway, and outlet works structures. The 
depth and upstream extent of the ponded water behind the SRS at the outlet works would vary over time 
and seasonally, due to winter storm runoff or snowmelt. The projected extent of this is depicted in 
Figure 4.4-2. Impacts to wildlife and wildlife habitat elsewhere in the project area are anticipated to be 
negligible.  
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Table 4.4-3. Summary of SRS Raise Alternative Affects on Wildlife Resources 

Wildlife Resources 
Assessment Area 

Upper NF Toutle 
River 

Lower NF Toutle 
River/Toutle River 

Lower Cowlitz 
River 

Elk and Elk Habitat 
moderate  
adverse 

negligible negligible 

Birds and Bird 
Habitat 

minor 
adverse 

negligible negligible 

Other Wildlife 
Species and Habitat 

minor 
adverse 

negligible negligible 

4.4.3.1 Elk and Elk Habitat 
The SRS Raise Alternative would impact elk habitat in the Upper NF Toutle River assessment area due to 
increased inundation from the enlargement of the area of ponded water and increased sediment deposition 
behind the SRS. Effects from this alternative would be similar in type to those described under the No 
Action Alternative, but of a greater magnitude due to the larger area of inundation and sediment 
deposition.  

A GIS-based analysis was used to quantify impacts to elk habitat within the projected SRS Raise 
Alternative inundation. Areas of potential impact were delineated by overlaying projected inundation 
areas with analysis which consisted elk habitat and vegetation cover map layers. Based on this analysis, 
the continued accretion of sediment in the sediment plain under the SRS Raise Alternative would result in 
impacts to a total of 927 acres1 of elk habitat through the 2035 planning horizon (Figure 4.4-2), 153 acres 
more than would be affected by the No Action Alternative. It is important to note that these areas of 
deposition would not result in a total loss of elk habitat, but rather a change in vegetation based on the 
depth of projected sediment accretion and rate of sediment deposition over time. Some trees and plants 
would survive, some vegetation would change, and some areas would become un-vegetated. Mitigation 
for impacts would be implemented as described in Chapter 5, Proposed Mitigation Measures. 
  

1 Acreage does not include the Alder Creek confluence area.  
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Figure 4.4-2. SRS Raise Alternative Areas of Affected Elk Habitat in the Upper 
NF Toutle River Assessment Area through 2035 
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Habitat quantity and quality has a large influence on the population size of the MSH elk herd. Natural 
forest succession and erosion of the sediment pain has reduced available high quality forage for elk in the 
mudflow area over the past several decades. Expansion of the sediment plain is expected to result in 
inundation of elk forage and habitat (Figure 4.4-2) along the edges of the sediment plain. However, the 
acreage of elk habitat impacted does not represent a complete loss of habitat. Rather, impacts will likely 
vary in degree by the depth of projected sediment accretion and the rate of deposition in specific areas. 
While mature trees within the sediment deposition area would most likely be lost, early successional and 
shrub vegetation would likely continue to inhabit shallow or less active portions of areas affected by 
sediment disposition. As described in Section 4.3.3, SRS Raise Alternative- Vegetation Communities, the 
gradual increase of the elevation of the Upper NF Toutle River sediment plain would increase surface and 
groundwater elevations and could displace upland vegetation communities in favor of wetland vegetation 
at the upland/sediment plain interface. Overall, the loss or alteration of elk habitat in the sediment plain 
would affect a small portion of the habitat used by the MSH elk herd. Impacted areas are also downstream 
of areas actively managed for elk forage in the MSH Wildlife Area (Figure 4.4-2). For these reasons, 
adverse impacts to elk and elk habitat from the SRS Raise Alternative would be moderate. 

Elk in the SRS area would be temporarily affected by construction activities as well as by habitat impacts 
near equipment staging areas and access roads. Elk in the vicinity of these operations could be affected by 
noise, vibration, dust, dirt, and the clearing and grubbing of the landscape within the construction 
facilities footprint. Most of the access, staging, and construction activities would, however, occur on the 
existing SRS site, existing roads, and the dry sediment plain next to the SRS. As elk already inhabit a 
wide area throughout the region, it is expected that any elk occupying these areas would temporarily 
disperse to adjacent habitat areas outside the immediate construction area. Construction would be 
conducted from July 16 to August 15 to maintain compliance with WDFW in-water work windows, 
during which time the flows in the NF Toutle River would already be at their lowest.  

The Lower NF Toutle River/Toutle River assessment area is a sediment transport reach and would not be 
altered by the SRS Raise Alternative other than potential changes in water quality from increased 
sediment retention upstream of the SRS. SRS Raise Alternative effects would be restricted to the river 
itself in the Lower NF Toutle River/Toutle River reach and would not affect elk and elk habitat in the 
area. The SRS Raise Alternative would not alter elk and elk habitat in the lower Cowlitz River assessment 
area. 

4.4.3.2 Birds and Bird Habitat 
As described for elk habitat, the SRS Raise Alternative would impact birds and bird habitat in the 
sediment plain upstream of the SRS due to increased inundation and sediment retention resulting from the 
raised spillway crest and SRS dam. Inundation areas surrounding the existing SRS reservoir and sediment 
plain would eliminate some existing wetland and early successional vegetation communities (see Section 
4.3.3, SRS Raise Alternative- Vegetation Communities). Shoreline and wetland habitat areas would likely 
re-establish along the new inundation margins over time. Wintering geese and other waterfowl would 
likely continue using the sediment plain and pool area upstream of the SRS following the construction of 
the SRS dam and spillway raise. Expansion of the existing pool upstream of the SRS would likely not 
modify the habitat value or use of this area for wintering waterfowl.  

Other migratory bird species would likely continue to use the vegetated margins of the sediment plain, 
including those areas where flooding and sediment accretion kills young trees and shrubs as these areas 
will continue to provide structural habitat. Flooded and sediment inundated trees could create snags that 
provide perches and roosting habitat for some species, including cavity nesting birds such as woodpeckers 
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and purple martin. Although the expansion of the inundation area would impact existing riparian 
vegetation and wetlands around the sediment plain, the overall adverse impacts to birds and bird habitat in 
the Upper NF Toutle River assessment area would be minor. 

Birds and bird habitat in the Lower NF Toutle River/Toutle River and the lower Cowlitz River 
assessment area would not be altered by the SRS Raise Alternative.  

4.4.3.3 Other Wildlife Species and Habitat 
Under the SRS Raise Alternative, potential effects to wildlife and wildlife habitat would be confined to 
the Upper NF Toutle River assessment areas with the majority of effects occurring in the sediment plain. 
Wildlife and wildlife habitat in the other the Lower NF Toutle River/Toutle River and lower Cowlitz 
River assessment areas downstream of the SRS would not be affected by this alternative. 

The SRS Raise Alternative would increase the size of the pool upstream of the SRS structure causing the 
water level to rise and inundate shoreline areas below the new water level elevation. Wetlands within 
deposition zone would be buried by increased sediment deposition and/or inundated by impounded water. 
As described in Section 4.2.3.6, SRS Raise Alternative- Wetlands, wetland losses may be offset by 
wetland re-creation over time, as new surfaces for wetland development become available.  

The water and sediment inundation resulting from the SRS Raise Alternative would displace wildlife, 
such as amphibians, that inhabit these wetlands. Displaced wildlife would be able to move to the newly 
created wetland areas as the inundation levels rise over time. Flooded and sediment inundated trees would 
potentially create snags that could provide cavities for small mammals and roosting sites for bats. 

Wildlife habitat would also be temporarily affected by clearing for the SRS Raise Alternative construction 
facilities, equipment staging areas, and access roads. Wildlife species near the construction area could be 
affected by noise, vibration, dust, dirt, and the clearing and grubbing of the landscape within the 
construction facilities footprint. Clearing trees, snags, and understory vegetation would result in the loss 
of nesting and foraging sites for many species of birds, as well as reduced availability of hiding cover for 
small mammals. Most access, staging, and construction activities would, however, occur in the dry 
sediment plain, on existing roads, or on the SRS itself, minimizing the effect to existing habitat. During 
construction activities it is expected that wildlife species would temporarily disperse to adjacent areas 
outside the project area. Overall, adverse impacts to wildlife in the Upper NF Toutle River assessment 
area are expected to be minor.  

4.4.4 Phased Construction Alternative 
The Phased Construction Alternative involves incremental raises of the SRS spillway elevation without 
raising the top of dam elevation (Phases 1 and 2), constructing GBS in the SRS sediment plain (Phase 3), 
and as-needed dredging the Cowlitz River on an as-needed basis. Effects from this project alternative 
would occur in the sediment plain upstream of the SRS as well as in the lower Cowlitz River during 
occasional dredging operations. 

Under the Phased Construction Alternative, minor to moderate impacts to wildlife and wildlife habitat 
would result from increased sediment and water levels in the Upper NF Toutle River assessment area 
(Table 4.4-4). As described above for the SRS Raise Alternative, within the first few years after 
construction, water would be ponded upstream of the SRS during periods of high flows, although to a 
lesser extent than for the previous alternative. The projected extent of this is shown in Figure 4.4-3. As 
sediment builds up behind the SRS, this effect would diminish over time. If dredging is required, minor 
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adverse impacts to wildlife in the lower Cowlitz River assessment area would occur as a result of human 
disturbance, including vegetation clearing, in the vicinity of dredge material disposal sites. No impacts to 
wildlife are expected to occur in the Lower NF Toutle River/Toutle River assessment area. 

Table 4.4-4. Summary of Phased Construction Alternative Affects on Wildlife 
Resources 

Wildlife Resources 
Assessment Area 

Upper NF Toutle 
River 

Lower NF Toutle 
River/Toutle River 

Lower Cowlitz 
River 

Elk and Elk Habitat 
moderate  
adverse 

negligible 
minor 

adverse 
Birds and Bird 
Habitat negligible negligible 

minor 
adverse 

Other Wildlife 
Species and Habitat 

minor 
adverse 

negligible 
minor 

adverse 

4.4.4.1 Elk and Elk Habitat 
Implementation of Phases 1 and 2 would have impacts to habitat in the Upper NF Toutle River 
assessment area due to increased inundation from the enlargement of the reservoir and sediment plain 
created by the raised SRS spillway. These effects would be similar in nature to those described above 
under the SRS Raise Alternative, but the inundation area would be smaller and would occur over a longer 
period of time. 

A GIS-based analysis was used to quantify the impacts to elk habitat within the projected Phased 
Construction Alternative inundation area. Areas of potential impact were delineated by overlaying 
projected inundation areas with elk habitat and vegetation cover map layers (Figure 4.4–3). Based on this 
analysis, the continued accretion of sediment in the sediment plain resulting from completion of both 
incremental spillway raises (Phases 1 and 2 for a total of spillway raise of 23 feet) would result in 
projected impacts to a total of 819 acres2 of elk habitat through the 2035 planning horizion, 45 acres more 
than would be affected by the No Action Alternative. It is important to note that these areas of deposition 
would not result in a total loss of elk habitat, but rather a change in vegetation based on the depth of 
projected sediment accretion and rate of sediment deposition over time. Some trees and plants would 
survive, some vegetation would change, and some areas would become unvegetated. While mature trees 
within the sediment deposition area would most likely be lost, early successional and shrub vegetation 
would likely continue to inhabit shallow or less active portions of areas affected by sediment disposition. 
The areas projected to receive sediment from the expansion of the sediment plain are located downstream 
of areas actively managed by WDFW for elk forage and habitat in the MSH Wildlife Area (Figure 4.4–3). 
Mitigation for impacts would be implemented as described in Chapter 5, Proposed Mitigation Measures. 

 
  

2 Acreage does not include the Alder Creek and Pullen Creek confluence areas. 
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Figure 4.4–3. Phased Construction Alternative Areas of Affected Elk Habitat in 
the Upper NF Toutle River Assessment Area through 2035 
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As described for the SRS Raise Alternative, impacts to acres of elk habitat are not absolute, but vary 
based on the depth of projected sediment accretion and rate of sediment deposition over time. While 
mature trees within the inundation area would most likely be lost, early successional and shrub vegetation 
could likely continue to inhabit shallow or less active portions of the depositional areas. 

The MSH Wildlife Area is located largely upstream of the projected inundation area of the sediment 
plain, and therefore ongoing WDFW elk habitat and habitat management efforts would not be directly 
impacted by the expansion of the inundation area. Elk currently forage along the sediment plain upstream 
of the SRS and in the adjacent forests, with elk concentrations highest upstream of the original N-1 
structure. Stabilizing the NF Toutle River channel in the sediment plain would help prevent future erosion 
and potential loss of these forage areas. Conversely, stabilization of the channel would also promote 
encroachment by successional forest vegetation, which would reduce the acreage of high quality forage 
created by early successional grasses, forbs and shrubs in the floodplain.  

After implementation of the Phase 1 and 2 spillway crest raises, the next available phase to be 
implemented would be Phase 3- construction of GBS in the sediment plain to facilitate additional storage 
of sediment further upstream of the SRS. GBS would be constructed using rockfill and composite sheet 
piling or similar product. Piles would be driven with a hammer driver and noise from installation of the 
sheet piles would temporarily disturb elk in the area and likely cause them to move away from the 
sediment plain during construction operations. Staging areas and equipment access roads would also be 
located within the sediment plane and could result in additional disturbance.  

In the longer term, GBS could potentially benefit elk and elk habitat through vegetation community 
establishment in the sediment plain which may offset some of the adverse impacts to habitat predicted to 
result from the increased impoundment behind the SRS. Wetland vegetation is expected to dominate on 
stabilized sediment on the downstream side of GBS if hydrology is conducive for wetland development. 
Other shrub and tree species may also colonize the downstream side of the GBS, depending on seed 
sources, proximity to groundwater and surface water, and stability of sediment. Another potential benefit 
of GBS from a habitat perspective is that GBS can limit meandering of the river and create sites with 
longer term stability where vegetation can establish or be planted. 

The Lower NF Toutle River/Toutle River assessment area is a sediment transport reach and would not be 
altered by the Phased Construction Alternative other than potential changes in flows and water quality 
from increased sediment retention upstream. Therefore, Phased Construction Alternative effects would be 
restricted to the river itself and would not affect existing conditions for elk and elk habitat in this 
assessment area. 

As-needed dredging is not a phase of the Phased Construction Alternative but is included as a potential 
action based on sediment modeling results which predict that two very large sediment events may occur 
between 2014 and 2035. In the event that one or both of the predicted very large sediment events does 
occur, the existing phased sediment retention measures in place may be insufficient and problematic 
sediment deposition may occur in the lower Cowlitz River. As described for the Dredging Only 
Alternative, minor adverse effects to some elk and elk habitat in the lower Cowlitz River assessment area 
may be expected from dredging operations for the Phased Construction Alternative. These effects would 
result from dredge material disposal and will depend on the location of sites for dredged material 
placement and storage and how often channel dredging will occur. The magnitude of dredging that could 
occur under the Phased Construction Alternative is, however, substantially less than for the Dredging 
Only Alternative. Nonetheless, USACE would implement the same basic process to determine the 
locations and quantities of dredging and the placement and storage of dredged material, only on a much 
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smaller scale. For planning purposes, USACE estimates that there would be three rounds of dredging in 
the lower Cowlitz by 2035. 

4.4.4.2 Birds and Bird Habitat 
Under the Phased Construction Alternative, impacts to birds and bird habitat from this alternative would 
be restricted to inundation and sediment deposition affected areas in the sediment plain within the Upper 
NF Toutle River assessment area and to dredge material disposal sites in the lower Cowlitz River 
assessment area. The Lower NF Toutle River/Toutle River assessment area is a sediment transport reach 
and would not be altered by the project other than potential changes in flows and water quality from 
increased sediment retention upstream. Therefore the project effects would be restricted to the river itself 
and would not affect birds and bird habitat in the Lower NF Toutle River/Toutle River assessment area.  

Implementation of one or both of the incremental spillway raises (Phases 1 and 2) would expand the 
sediment plain and inundate some wetland and vegetation communities. These effects would be similar in 
nature to those described under the SRS Raise Alternative, but the inundation area would be smaller in 
extent. Expansion of the existing pool upstream of the SRS would most likely not modify the habitat 
value or use of this area for wintering waterfowl. Other migratory bird species would likely continue to 
use the vegetated margins of the sediment plain. This includes areas where flooding and sediment 
accretion kills young trees and shrubs as these areas would continue to provide structural habitat. As a 
result, the overall the adverse impacts to birds and bird habitat in the Upper NF Toutle River assessment 
area would be minor. 

Impacts to birds and bird habitat in the lower Cowlitz River assessment area would be similar in nature to 
those described above for the Dredging Only Alternative, although the frequency and magnitude of the 
dredging that would occur under this alternative would be substantially less. As a result, adverse impacts 
from the Phased Construction Alternative to birds and bird habitat in the lower Cowlitz River assessment 
area would be minor. 

4.4.4.3 Other Wildlife Species and Habitat 
As described above for elk and bird habitat, the implementation of one or both of the two incremental 
spillway raises (Phase 1 and 2) would expand the sediment plain and inundate some wetland and 
vegetation communities, including areas of existing forest. Effects to the sediment plain in the Upper NF 
Toutle River assessment area would be similar in nature to those described under the SRS Raise 
Alternative but would affect a smaller area. The inundation would displace wildlife that inhabit the 
current shoreline vegetation communities. Affected wildlife would be able to move to newly created 
wetland and shoreline areas as these areas re-establish over time. Flooded and sediment inundated trees 
would potentially create snags that could provide cavities for small mammals and roosting sites for bats. 
Although the expansion of the inundation area would impact existing riparian vegetation and wetlands 
around the sediment plain, adverse impacts to wildlife and wildlife habitat would be minor. 

The Lower NF Toutle River/Toutle River assessment area is a sediment transport reach and would not be 
altered by the project other than though potential changes in flows and water quality from increased 
sediment retention upstream. Therefore effects of the Phased Construction Alternative would be restricted 
to the river itself and would not affect existing conditions for wildlife and wildlife habitat in this 
assessment area. 

Impacts to wildlife and wildlife habitat in the lower Cowlitz River assessment area would be similar in 
nature to those described above for the Dredging Only Alternative, although the magnitude of the 
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dredging that would occur under this alternative would be substantially less, and fewer upland disposal 
sites would be needed. Adverse impacts from this alternative to wildlife and wildlife habitat in this 
assessment area would be minor. 

4.4.5 Alternatives Comparison 
Effects from each alternative to wildlife and wildlife habitat vary in location and magnitude. The 
Dredging Only Alternative would have minor adverse effects to wildlife in the lower Cowlitz River 
assessment area as a result of the upland disposal of dredged materials. Dredge material placement site 
impacts would also occur under the Phased Construction Alternative, but would be substantially less in 
magnitude and frequency as dredging would only be conducted on an as-needed basis.  

All four alternatives would impact wildlife habitat within and around the sediment plain in the Upper NF 
Toutle River assessment area as a result of increased inundation and sediment deposition. Elk and elk 
habitat are the main focus of alternative effects due to their importance in the region. Table 4.4-5 lists the 
predicted acres of impacted elk habitat for each alternative. The acreage of impacts to elk use habitat 
shown in the table are not absolute, but also vary by the depth of projected sediment accretion and rate at 
which sediment is deposited. While mature trees within the inundation area would most likely be lost, 
early successional and shrub vegetation would likely continue to inhabit or could more quickly re-
establish in shallow or less active portions of the depositional areas.  

Table 4.4-5. Summary of Projected Sediment Deposition Areas of Existing Elk 
Habitat in the Upper NF Toutle River Assessment Area by Alternative  

 No Action 
Alternative 

Dredging 
Only 

Alternative2 

SRS Raise 
Alternative2 

Phased 
Construction 
Alternative2, 3 

Acres of existing elk habitat 
affected by projected 
sediment deposition1 

774 774 (0) 927(153) 819 (45) 

1 USDA Forest Service Pacific Northwest Research Station’s Westside Elk Nutrition and Habitat Use and 
vegetation cover mapping data were overlaid with predicted inundation and sediment deposition 
areas through 2035 to calculate acres of impact. 

2 Value in parentheses represents the increase in elk habitat impacts relative to impacts predicted 
under No Action Alternative through the planning horizion in 2035Acreage describes the Phased.  

3 Construction Alternative projected sediment deposition areas after construction Phase 2. 

Adverse impacts to elk habitat related to increased inundation and sediment deposition would be similar 
in nature between the SRS Raise and Phased Construction alternatives. However, the area of impact 
would be greater under the SRS Raise Alternative, affecting 927 acres as opposed to 819 acres for the 
Phased Construction Alternative through the 2035 planning horizion. Sediment deposition and expansion 
of the sediment plain would also occur under the No Action and Dredging Only alternatives as a result of 
ongoing sediment deposition within the sediment plain as a result of the existing SRS, affecting 774 acres 
of elk habitat through the 2035 planning period.  

A summary of the project alternative effects to the terrestrial wildlife resources in each assessment area is 
provided in Table 4.4-6. Under all four alternatives, adverse impacts to elk and elk habitat would occur as 
a result of the potential loss of forage vegetation in and around the sediment plain in the Upper NF Toutle 
River assessment area. However, the loss or alteration of elk habitat in the sediment plain would affect a 
small portion of the habitat used by the MSH elk herd. Impacted areas are also downstream of areas 
actively managed for elk forage in the MSH Wildlife Area. As a result, overall impacts to elk in the 
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Upper NF Toutle River assessment area are considered moderate adverse. Adverse impacts to elk habitat 
would be mitigated for as described in Chapter 5, Proposed Mitigation Measures. 

None of the project alternatives are expected to impact wildlife and wildlife habitat in the Lower NF 
Toutle River/ Toutle Assessment area. Effects of the project alternatives to elk, birds, and other wildlife 
species within the lower Cowlitz River assessment areas are minor adverse to negligible. 

Table 4.4-6. Summary of Environmental Consequences to Wildlife by Alternative 

Wildlife 
Resources Assessment Area No Action 

Alternative 

Dredging 
Only 

Alternative 

SRS Raise 
Alternative 

Phased 
Construction 
Alternative 

Elk and Elk 
Habitat 

Upper NF Toutle River Moderate 
adverse 

Moderate 
adverse 

Moderate 
adverse  

Moderate 
adverse 

Lower NF Toutle 
River/NF Toutle River Negligible Negligible Negligible Negligible 

Lower Cowlitz River Negligible Minor 
adverse Negligible Minor 

adverse 

Birds and Bird 
Habitat 

Upper NF Toutle River Negligible Negligible Minor 
adverse 

Minor 
adverse 

Lower NF Toutle 
River/NF Toutle River Negligible Negligible Negligible Negligible 

Lower Cowlitz River Minor 
beneficial 

Minor 
adverse Negligible Minor 

adverse 

Other Wildlife 
Species and 
Habitat 

Upper NF Toutle River Minor 
adverse 

Minor 
adverse 

Minor 
adverse 

Minor 
adverse 

Lower NF Toutle 
River/NF Toutle River Negligible Negligible Negligible Negligible 

Lower Cowlitz River Negligible Minor 
adverse Negligible Minor 

adverse 

4.5 Fish 
This section describes the potential impacts to fish in the three assessment areas for each of the project 
alternatives. This analysis is organized around discussion of the following environmental effects: fish 
populations, fish habitat, ecological interactions, and fish passage. Issues specific to species listed under 
the ESA are included in Section 4.6, Threatened & Endangered Species. 

The potential effects of the three action alternatives were evaluated in the context of impacts relative to 
the No Action Alternative. This analysis is based on a qualitative review of previous documents prepared 
by USACE for sediment management actions completed in the Upper NF Toutle River and the lower 
Cowlitz River, effects determinations for similar sediment management efforts from other USACE 
projects outside of the MSH project area (USACE 2014a), and fisheries resource information, primarily 
from Lower Columbia Fish Recovery Board (LCFRB) documents.  

The fish effects determinations were qualitatively assigned based on expected beneficial or adverse 
effects to fish resources caused by the four alternatives. The following section explains the rationale for 
the presented effects determinations.  

For fish resources attributes (e.g., populations, habitat, passage, etc.), no effect or a negligible effect 
would indicate a negligible change in the fish resource condition. An adverse impact would cause an 
adverse change in the fish resource condition, with a moderate adverse impact specified when at least a 
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portion of substantial changes are expected to be temporary. Under a moderate adverse impact, substantial 
near-term negative changes may be tempered by long-term recovery of the fish resource attribute.  

A major adverse impact would cause substantial adverse alterations to the fish resource attribute’s 
condition where the overall extent of fish resource attribute modifications exceeds that of a moderate 
adverse impact. While some long-term recovery of a fish resource attributes may occur (e.g. habitat 
recovery due to stabilization of the sediment plain), a major adverse impacts is identified when net 
negative impacts are expected. Major adverse impacts to fish resource attributes would be mitigated for as 
described in Chapter 5 – Proposed Mitigation Measures. 

A beneficial effect would improve the quality and possibly the quantity of fish resource attributes. Minor 
beneficial effects would not cause a substantial change in fish resource attributes, a moderate beneficial 
effect would cause a noticeable positive change in attribute condition, and a major beneficial effect would 
result in substantial positive change in fish resource attributes. 

4.5.1 No Action Alternative 
Under the No Action Alternative, no sediment management activities would be conducted. However, 
sediment deposition in the Upper NF Toutle River assessment area is and would continue to occur with 
the SRS having a sediment trapping efficiency of 20 percent through 2035. Nevertheless, project activities 
would not occur in the Upper NF Toutle River, the Lower NF Toutle River/Toutle River, or the lower 
Cowlitz River assessment areas. Table 4.5-1 summarizes the No Action Alternative effects on fish. 

Table 4.5-1. Summary of No Action Alternative Effects on Fish 

Fish Resources 
Assessment Area 

Upper NF Toutle 
River 

Lower NF Toutle 
River/Toutle River 

Lower Cowlitz 
River 

Fish Populations minor adverse negligible negligible 

Fish Habitat minor adverse negligible negligible 

Fish Passage minor adverse negligible negligible 

Ecological 
Interactions negligible negligible negligible 

4.5.1.1 Fish Populations 
The No Action Alternative will have minor adverse effects on fish populations in the Upper NF Toutle 
River assessment area due to the continued deposition of sediment upstream from the SRS. Continued 
sediment deposition could alter or impede connectivity between the NF Toutle River and its tributaries in 
the sediment plain. Potentially affected tributaries include Alder, Hoffstadt, and Bear creeks, where 
outplanted coho salmon, steelhead, and cutthroat trout currently spawn and rear. Due to the shallow, 
unstable nature of the NF Toutle River channel, other resident fish species in this area are likely primarily 
restricted to the tributaries and would remain unaffected under the No Action Alternative. Fish 
populations in the Lower NF Toutle River/Toutle River and the lower Cowlitz River assessment areas are 
expected to remain similar to current trends. 
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4.5.1.2 Fish Habitat 
The No Action Alternative will have a minor adverse effect on fish habitat in the NF Toutle River and 
adjacent tributaries in the Upper NF Toutle River assessment area due to continued sediment deposition 
upstream from the SRS. Due to the transient nature of the NF Toutle River caused by mobile sediments, 
poor riparian vegetation conditions, and lack of stabilizing large wood structure in the river corridor, fish 
habitat conditions would continue to be poor in the sediment plain. Tributary habitat conditions would 
continue to be affected by natural and human-influenced stream corridor processes (e.g. large wood, 
sediment, flooding, road network, etc.).  

Habitats and habitat-forming processes in the Lower NF Toutle River/Toutle River and the lower Cowlitz 
River assessment areas are expected to be negligibly affected and will remain similar to current trends. 

4.5.1.3 Fish Passage 
The NF Toutle River is characterized by a moderate channel gradient, multiple channel threads, and 
erodible landforms and channels in the sediment plain that frequently change in response to flow, 
sediment, and debris. The lack of a defined channel and floodplain structure affects fish passage through 
the sediment plain. Unstable channels, shallow depths, and persistent riffle habitat impedes fish passage 
through the sediment plain. The No Action Alternative will have a minor adverse impact on fish passage 
as sediment accretion and channel migration continues to influence fish passage from Alder and Hoffstadt 
creeks to the NF Toutle River and through the sediment plain.  

Fish passage in the SRS spillway channel would continue to be problematic for most fish species. Based 
on past studies the SRS spillway channel is problematic for both coho salmon and steelhead. Study results 
suggest coho salmon are unable to ascend the spillway channel and steelhead were only moderately 
successful (Liedtke et al. 2013).  

The majority of fish species in the watershed inhabit the Toutle and Cowlitz rivers downstream of the 
SRS and fish passage conditions in the Lower NF Toutle River/Toutle River and lower Cowlitz River 
assessment areas would remain unchanged from current conditions under the No Action Alternative. 
Volitional fish passage in the NF Toutle River will continue to be limited to areas downstream of the FCF 
barrier dam. Therefore, the No Action Alternative will have a negligible effect on fish passage in the 
Lower NF Toutle River/Toutle River and lower Cowlitz River assessment areas. 

4.5.1.4 Ecological Interactions 
Ecological interactions currently affecting native fish in the project area, including interactions between 
wild fish and hatchery-raised fish and non-native species effects, would continue under the No Action 
Alternative. Adult wild salmonids would continue to interact with hatchery-raised fish and non-native fish 
species where there is volitional fish passage such as from the Columbia River upstream to the FCF on 
the NF Toutle River. Fisheries managers would continue to select wild fish that are passed over barrier 
dams on the Cowlitz River and the NF Toutle River. Wild fish are passed over the barrier dams to 
continue their spawning migrations. Wild coho salmon and steelhead juvenile fish will continue to 
compete with juvenile hatchery-reared fish during their outmigration and also will be exposed to 
introduced fish species in the Cowlitz River and Columbia River. The No Action Alternative will have 
negligible effects on ecological interactions in the three assessment areas. 
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4.5.2 Dredging Only Alternative 
Under the Dredging Only Alternative, dredging would be completed in the lower Cowlitz River to 
remove depositional material from the river in order to maintain the authorized LOP for the Castle Rock, 
Lexington, Kelso, and Longview protected areas through the year 2035. Project activities would not occur 
in the Upper NF Toutle River and the Lower NF Toutle River/Toutle River assessment areas. Dredging in 
the lower Cowlitz River would extend up to 1.26 miles into the Columbia River from the downstream end 
of the Cowlitz River to the Columbia River Federal Navigation Channel. Dredging would be conducted 
using a hydraulic dredge. The current preferred in-water work window for the Cowlitz River is July 16 
through August 15 (WDFW 2010). Dredging activities would be conducted by two to three hydraulic 
dredges operating at various reaches of the lower Cowlitz River every 1 to 2 years through 2035. 
Dredging activity would occur annually within the lower Cowlitz River; however, a given reach may only 
be dredged once every 3 years. 

Due to the large estimated amounts of sediment that would need to be dredged on a regular basis under 
this alternative, USACE determined that completing all dredging within the one-month in-water work 
window would not be feasible. The Dredging Only Alternative therefore assumes USACE would work 
with WDFW to obtain an extended in-water work window of 3 months with mitigation for working 
outside of the preferred in-water work window. Table 4.5-2 summarizes the Dredging Only Alternative 
effects on fish. 

Table 4.5-2. Summary of Dredging Only Alternative Effects on Fish 

Fish Resources 
Assessment Area 

Upper NF Toutle 
River 

Lower NF Toutle 
River/Toutle River 

Lower Cowlitz 
River 

Fish Populations minor adverse negligible minor adverse 

Fish Habitat minor adverse negligible minor adverse 

Fish Passage minor adverse negligible negligible 

Ecological 
Interactions negligible negligible negligible 

4.5.2.1 Fish Populations 
Fish populations of interest that may be affected by the Dredging Only Alternative include anadromous 
salmonid species, sturgeon, and Pacific eulachon that migrate through the lower Cowlitz River to access 
tributaries in the Cowlitz River Subbasin including the upper Cowlitz River, Toutle River drainage, and 
the Coweeman River drainage. Fish migrating in the Columbia River in the vicinity of the Cowlitz River 
could also be potentially affected. Effects on specific species listed under the ESA that may occur in the 
MSH project area are discussed in Section 4.6, Threatened and Endangered Species.  

The risk to fish being entrained during dredging is expected to be limited due to the lower likelihood of 
their presence during the in-water work window. USACE dredging procedures call for the cutter head of 
the hydraulic (or suction) dredge to be buried in the sediment of the riverbed during dredging operations 
or raised no more than 3 feet off the river bottom when the pumps are running to reduce the potential for 
fish entrainment. During the initial dredging of the area at the mouth of the Cowlitz River, the dredge 
would work from the deeper water of the Columbia River into the shallow water of the Cowlitz River. It 
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is expected that the sand accumulated in the channel would slough off of the shoal and towards the dredge 
and the deeper water as the dredge is working. Furthermore, adult salmonids, adult eulachon, and 
sturgeon have sufficient swimming capacity to avoid entrainment by dredging if they are present in the 
vicinity of the active dredge area. 

Noise and vibration from hydraulic dredging operations may displace or otherwise harass (e.g., stress) 
both adult and juvenile fish. Noise and vibration are expected in and proximal to the dredging operation, 
and may displace or harass individual fish even if they do not occupy the immediate area being dredged. 
Fish would likely avoid the area if the noise of the dredging activity was disturbing to them. Noise and 
disturbance related to pipeline dredging would be constant while operating, but would periodically cease 
so that the dredge and or pipelines can be repositioned. 

Salmonids 
Adult salmonids use nearshore areas of the Columbia River, the mainstem Cowlitz River, and tributaries 
to the Cowlitz River including the Toutle River and NF Toutle River during their upstream migration to 
spawning grounds. Juvenile salmonids rear and outmigrate using the same waterbodies on their 
downstream migration from their natal streams to the Pacific Ocean. Fourteen anadromous salmonid 
ESUs and DPs plus coastal cutthroat trout use the Columbia River and, in some cases, the mouth of the 
Cowlitz River to complete upstream spawning and downstream juvenile outmigrations.  

Potential impacts to salmonid populations under the Dredging Only Alternative include entrainment of 
juvenile salmon in dredging equipment, changes in water quality through increased turbidity, and impacts 
to food resources as a result of changes in the benthic environment. Under the Dredging Only Alternative, 
dredging operations would occur beyond the in-water work window. Although dredging would occur 
outside of the in-water work window, adult and juvenile salmonids are less likely to be present in 
dredging areas on both the Columbia River and the Cowlitz River during the period proposed for 
dredging than during other times of the year when adults migrate upstream and juveniles outmigrate to the 
Pacific Ocean. Dredging would also occur away from the nearshore areas in the lower Cowlitz River and 
would affect a narrow corridor in the 1.26 mile long reach of the lower Cowlitz River that extends into the 
Columbia River. As a result, entrainment of juvenile salmonids would be unlikely. Similarly, localized 
water quality degradation (e.g., elevated turbidity) in and around the navigation channel would not extend 
to habitat used extensively by juvenile salmonid species and would occur during time periods when they 
are less likely to be present. Finally, a number of studies at locations within urban environments have 
examined the recolonization of disturbed sediments by benthic invertebrates that serve as an important 
prey resource for juvenile salmonids (Hiss et al. 1990; Jones and Stokes Associates, Inc. 1990a, 1990b, 
1995; Nakayama et al. 2005). The results indicate that re-colonization is rapid and that substantial 
densities of prey are available within a short period (within months) of substrate disturbance.  

Similarly, adult salmonids may be exposed to dredging and localized effects on water quality during their 
migration from the open ocean to freshwater spawning grounds. However, such effects would be 
temporary and localized due to the nature of dredging effects on water quality and the ability of the adult 
salmon to quickly change direction to avoid such areas. As a result, impacts to salmonids are expected to 
be minor. 

Sturgeon 
Subadult and adult white sturgeon regularly use the Columbia River and lower Cowlitz River during the 
summer and early fall months (primarily May through October; Parsley et al. 1993), indicating the 
potential for impacts under the Dredging Only Alternative as sturgeon may be in the project area during 
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dredging operations. Actively migrating sturgeon are typically found in deep-water habitats and exhibit 
rapid directional movement.  

Under the Dredging Only Alternative, the potential for direct entrainment of sturgeon is limited. The 
adults and subadults are large, powerful swimmers capable of avoiding dredging-related disturbance, a 
fact illustrated by the lack of sturgeon observed in studies of entrainment rates (Dredging Operations and 
Environmental Research 1998). Sturgeon may also be impacted by underwater noise levels in excess of 
background conditions. Under the Dredging Only Alternative, bed disturbance would result in a 
temporary reduction in the availability of benthic prey organisms.  

Pacific Eulachon  
Eulachon typically enter the Columbia River system from December to May with peak entry and 
spawning during February and March. Recent sampling verified that eulachon spawn in the lower 6.6 
miles of the Toutle River from the mouth to the Tower Road Bridge as well as in the lower Cowlitz River. 
Preliminary data from the 2014 sampling suggest that spawning peaks in April and diminishes through 
May. Spawning densities also increased in a downstream direction from upstream of Castle Rock to 
Longview. Immediately after hatching, eulachon larvae drift downstream in the current en-route to the 
Columbia River estuary and ultimately the Pacific Ocean. 

Under the Dredging Only Alternative adult and larval eulachon could be adversely effected through 
entrainment and water quality degradation associated with dredging as the fish inhabit the Columbia 
River during a portion of the August 1 to March 31 in-water work window. Additionally, if dredging is 
completed outside of the Cowlitz River in-water work window and during the period of eulachon use, 
eulachon would be minor to moderately adversely impacted by Cowlitz River dredging. 

4.5.2.2 Fish Habitat 
Under the Dredging Only Alternative, fish habitat in the Lower NF Toutle River/Toutle River assessment 
would be minimally affected by continued sediment deposition upstream of the SRS and sediment 
delivery via the SRS spillway channel. Fish habitat effects in the Upper NF Toutle River and Lower NF 
Toutle River/Toutle River assessment areas would be the same as described for the No Action 
Alternative. 

Dredging activities under the Dredging Only Alternative are likely to result in short-term increases in 
turbidity which has the potential to increase settlement of suspended sediments into channel margin and 
off-channel habitats typically used by resident and migratory juvenile fish and lamprey ammoecetes. 
These impacts are anticipated to be of short duration and similar in magnitude to the annual sediment 
mobilization that occurs naturally with spring runoff.  

Under the Dredging Only Alternative, in–water work would extend outside of the WDFW-designated in-
water work window for the Cowlitz River. The in-water work window would potentially overlap with 
adult ESA-listed fish species presence. Because of the continuous input of new sediment into the lower 
Cowlitz River from the Toutle River, any spawning habitats impacted by increased dredging-related 
turbidity are anticipated to return to baseline conditions prior to the arrival of spawning adults. 

4.5.2.3 Lower NF Toutle River/Toutle River Fish Passage 
Fish passage under the Dredging Only Alternative would be similar to the No Action Alternative as 
sediment would continue to accumulate upstream of the SRS at the same rate as the No Action 
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Alternative. The SRS spillway channel gradient would remain at a 7 percent slope. Lower NF Toutle 
River/Toutle River volitional fish passage would remain limited to downstream of the FCF on the NF 
Toutle River. 

The Dredging Only Alternative would have a minimal effect on fish passage in the lower Cowlitz River. 
Adult anadromous fish would likely avoid the dredging work area. Juvenile fish may be less able to avoid 
the dredging work area, but entrainment is expected to be minimal based on the fact that fish are less 
likely to be present in dredging locations during the expanded in-water work window relative to other 
times of the year when adult and juvenile fish are migrating through the Columbia River and lower 
Cowlitz River. 

4.5.2.4 Ecological Interactions 
Ecological interactions for the Upper NF Toutle River and Lower NF Toutle River/Toutle River 
assessment areas under the Dredging Only Alternative would be similar to the ecological interactions 
described for the No Action Alternative. However, the Dredging Only Alternative would have a direct 
effect on water quality and bottom habitat in the lower Cowlitz River assessment area. Dredging would 
remove benthic organisms, change the bottom topography, and increase suspended solids in the water 
column. Temporary increases in suspended sediment and resultant turbidity from dredging would 
generally be limited to the immediate work area during the time dredging is taking place. The lower 
Cowlitz River is an active sand system with no stable substrate and a highly mobile river bed. Benthic 
populations are regularly disturbed during winter months when high flows and storms move large 
quantities of sediment. Loss of benthic invertebrate populations on the channel bottom is not likely to 
have an effect on food resources for either adult or juvenile fish species. 

4.5.3 SRS Raise Alternative 
Under the SRS Raise Alternative, the SRS spillway crest would be raised a maximum of 43 feet and the 
top of the SRS dam would be raised 30 feet. No project activities would occur in the Lower NF Toutle 
River/Toutle River or lower Cowlitz River assessment areas, although indirect effects of the SRS Raise 
Alternative may extend downstream of the SRS. Table 4.5-3 summarizes the SRS Raise Alternative 
effects on fish. 

Table 4.5-3. Summary of SRS Raise Alternative Effects on Fish 

Fish Resources 
Assessment Area 

Upper NF Toutle 
River 

Lower NF Toutle 
River/Toutle River 

Lower Cowlitz 
River 

Fish Populations major adverse negligible negligible 

Fish Habitat major adverse negligible negligible 

Fish Passage major adverse negligible negligible 

Ecological 
Interactions negligible negligible negligible 
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4.5.3.1 Fish Populations 
Two ESA-listed threatened fish species occur in the Upper NF Toutle River assessment area. Lower 
Columbia River coho salmon spawn and rear in Alder and Hoffstadt creeks upstream of the SRS; Lower 
Columbia River steelhead trout are known to spawn and rear in Alder, Hoffstadt, and Bear creeks (PNNL 
2014) and may use the NF Toutle River to some degree. Lower Columbia River Chinook salmon are 
periodically handled at the FCF below the SRS, but Chinook salmon are not currently transported or 
outplanted upstream of the SRS. Cutthroat trout are not ESA-listed, but cutthroat trout are released into 
the outplant tributaries upstream from the SRS.  

Due to the shallow, unstable nature of the Upper NF Toutle River channel, other resident fish species 
upstream of the SRS are likely primarily restricted to inhabiting the tributaries and would remain 
unaffected under the SRS Raise Alternative. 

Effects on fish populations and fish habitat associated with the SRS Raise Alternative include temporary 
disturbance of the NF Toutle River during construction of the SRS raise and potential impacts to fish 
passage and habitat in lower Alder Creek with the potential to affect juvenile outmigration from Alder 
Creek to the NF Toutle River.  

Construction activities would disturb the Upper NF Toutle River channel and have the potential to affect 
fish in the active work area. Construction would be completed during the Toutle River in-stream work 
window (July 1 to October 7) and would occur during the lowest flows of the year and when fish are least 
likely to be in the work area. Site disturbance areas would include the work area isolation zone and 
construction footprint. Standard construction best management practices (BMPs) would be instituted 
during construction to minimize impacts to fish, water quality, and the adjacent environment. Most of the 
access, staging, and construction activities for the spillway raise would occur under dry conditions and be 
largely conducted from the existing spillway crest.  

Projected sediment deposition in lower Alder Creek could affect channel connectivity between the 
tributary and the NF Toutle River. This sediment deposition would be problematic for channel continuity 
and fish passage between the NF Toutle River and Alder Creek. USACE has proposed to monitor and 
respond to excessive sediment deposition in Alder Creek as necessary (see Chapter 5, Proposed 
Mitigation Measures).  

The SRS Raise is expected to have major adverse effects on fish populations in the Upper NF Toutle 
River assessment area and have negligible effects on fish populations in the Lower NF Toutle River and 
lower Cowlitz River assessment areas as no work will be completed downstream of the SRS. 

4.5.3.2 Fish Habitat 
The SRS Raise Alternative would impact fish habitat upstream of the SRS as water ponds behind the 
raised spillway and sediment deposition increases (see Section 4.2.3.3, SRS Raise Alternative- Sediment 
Transport and Deposition). The effects of water inundation and sediment deposition would be similar to 
those described under the No Action Alternative, but be greater in magnitude due to the larger area of 
ponded water and sediment deposition created by the spillway and dam raise.  

Ponded water and/or deposited sediment within the downstream reach of Alder Creek could diminish 
flows at the confluence with the NF Toutle River, causing Alder Creek to potentially lose channel 
integrity and its connection with the NF Toutle River. USACE has proposed to monitor and respond to 
excessive sediment deposition in Alder Creek as necessary (see Chapter 5, Proposed Mitigation 
Measures). Hoffstadt Creek carries a greater volume of water than Alder Creek due to its larger drainage 
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area and only a marginal amount sediment deposition is expected at the mouth of Hoffstadt Creek. 
Therefore, Hoffstadt Creek is expected to maintain a channel through the sediment plain and continue to 
have continuous surface flow connectivity to the NF Toutle River.  

The SRS Raise Alternative would have little to no effect on fish habitat downstream of the SRS in the 
other assessment areas. A reduction in sediment transported to the Lower NF Toutle River/Toutle River 
and lower Cowlitz River could increase erosion, but would also reduce turbidity. The majority of fish 
species in the project area, including salmonids, sturgeon, and eulachon occur in the lower Cowlitz River 
assessment area. SRS Raise Alternative-related impacts to fish species inhabiting the downstream 
assessment areas would be negligible.  

4.5.3.3 Fish Passage 
The NF Toutle River upstream of the SRS is low gradient, with multiple channel threads, and erodible 
landforms. Channels in the sediment plain frequently change location and dimensions in response to flow, 
sediment, and debris. Over time as additional sediment deposits on the sediment plain upstream of the 
SRS, the sediment retention capacity will diminish as the sediment storage capacity decreases and water 
velocities through the ponded area rise. The lack of defined channel and floodplain structure affects fish 
passage through the sediment plain and unstable channels, shallow depths, and persistent riffle habitat 
impedes fish passage through this area. This condition would continue upstream of the SRS as sediment 
deposition occurs behind the raised spillway and dam could potentially affect the connectivity of the 
tributaries to this reach of the NF Toutle River. The SRS Raise Alternative will have a major adverse 
effect on fish passage in the Upper NF Toutle River assessment area. 

Under the SRS Raise Alternative, the slope of the SRS spillway channel would increase to the extent that 
construction of a fishway and upstream volitional fish passage would not be possible. Downstream fish 
passage would also be periodically affected as the rows of outlet pipes are activated and juvenile fish 
outmigrate through the outlet pipes and the weir structure located downstream of the outlet pipes. Once 
the SRS returns to a run-of-the-river condition, outmigrating fish would again use the SRS spillway 
channel. 

The majority of fish species in the watershed inhabit the Toutle and Cowlitz rivers downstream of the 
sediment plain and fish passage conditions in the Lower NF Toutle River/Toutle River and lower Cowlitz 
River assessment areas would remain similar to the baseline condition. Therefore, fish passage in the 
Lower NF Toutle River/Toutle River and lower Cowlitz River assessment areas will be negligibly 
affected by the SRS Raise Alternative.  

4.5.3.4 Ecological Interactions 
Ecological interactions for the Upper NF Toutle River and Lower NF Toutle River/Toutle River 
assessment areas under the SRS Raise Alternative would be similar to the ecological interactions 
described for the No Action Alternative. Only adult wild coho salmon and steelhead would be outplanted 
upstream from the SRS. Juvenile wild coho salmon and steelhead would compete with hatchery-reared 
juvenile salmon and steelhead during their outmigration. Juvenile wild salmon could also be affected by 
non-native fish species inhabiting the Cowlitz River and Columbia River. Therefore, the SRS Raise 
alternative will have a negligible effect on ecological interactions in the three assessment areas. 
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4.5.4 Phased Construction Alternative 
The Phased Construction Alternative involves two incremental raises of the SRS spillway crest elevation 
without raising the top of dam elevation (Phases 1 and 2), constructing GBS in the SRS sediment plain 
(Phase 3), and as-needed dredging the Cowlitz River. Effects from this project alternative would occur in 
the sediment plain upstream of the SRS as well as in the lower Cowlitz River during as-needed dredging 
operations. Table 4.5-4 summarizes the Phased Construction Alternative effects on fish. 

Table 4.5-4. Summary of Phased Construction Alternative Effects on Fish 

Fish Resources 
Assessment Area 

Upper NF Toutle 
River 

Lower NF Toutle 
River/Toutle River 

Lower Cowlitz 
River 

Fish Populations major adverse negligible minor adverse 

Fish Habitat major adverse negligible minor adverse 

Fish Passage major adverse negligible negligible 

Ecological 
Interactions negligible negligible negligible 

4.5.4.1 Fish Populations 
Actions upstream from the SRS would have a major adverse effect on two ESA-listed anadromous 
species that are outplanted upstream from the SRS, the Lower Columbia River coho and the Lower 
Columbia River winter steelhead. Fourteen ESA-listed salmonid populations, green sturgeon, and Pacific 
eulachon would be negligibly affected by as-needed dredging in the lower Cowlitz River and Columbia 
River at the Cowlitz River confluence. 

Phase 1 
Effects on fish populations and fish habitat associated with the Phase 1 SRS spillway crest raise include 
temporary disturbance of the NF Toutle River during construction. Construction site disturbance has the 
potential to affect fish in the specific work area that would be affected by construction activities. 
Construction would be completed during the Toutle River in-stream work window (July 1 to October 7) 
and would occur during the lowest flows of the year and when fish are least likely to be in the work area. 
Site disturbance areas for Phase 1 would include the work area isolation zone and construction footprint. 
Standard construction BMPs would be instituted during construction to minimize impacts to fish, water 
quality, and the adjacent environment. 

Most of the access, staging, and construction activities for the Phase 1 spillway crest raise would occur in 
dry conditions on existing roads or on the SRS. In-water work would occur in the spillway during the 
installation and removal of the water diversion structure. This would result in a temporary increase in 
turbidity in the NF Toutle River, but would be limited to the active work area. The temporary increase in 
turbidity is not predicted to be of sufficient intensity above background conditions to cause impacts to 
salmonids. Indirect effects of the Phase 1 SRS spillway raise may include a temporary decrease in the 
sediment load carried by the NF Toutle River downstream of the SRS and into the lower Cowlitz River. 
The decrease in sediment load to the lower Cowlitz would effectively increase erosion potential along the 
lower Cowlitz River. The indirect effect of reduced sediment load in the lower Cowlitz River may have a 
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minor beneficial effect on migrating salmonids through a reduction in abrasion impacts. Increased erosion 
in the lower Cowlitz River, however, may adversely impact eulachon larvae present within the previously 
deposited sediment. However, this erosion would not be unlike the normal shoal-erosion process that 
occurs in this reach under baseline conditions. 

Phase 2 
Impacts on fish and fish habitats under the Phase 2 SRS spillway raise would be similar to those 
described for Phase 1. These include temporary construction impacts as well as implementation of BMPs. 
Sediment accumulation in lower Alder Creek could affect channel connectivity and juvenile outmigration 
between Alder Creek and the NF Toutle River. Sediment blockage on lower Alder Creek would affect 
fish passage. Beneficial indirect effects to fish associated with reduced sediment transport to the Lower 
NF Toutle River/Toutle River and lower Cowlitz River would also occur under Phase 2. 

GBS 
GBSs would be located to accelerate sediment deposition on the Upper NF Toutle River sediment plain. 
While GBS design is under development, the structures would likely be cross-valley structures that 
promote local sediment deposition. Depending on structure location and orientation, GBS could affect 
tributary connectivity with the NF Toutle River, affecting outmigrating juvenile fish traveling from 
tributaries to the NF Toutle River. GBS would help stabilize the channel location and sediment plain, thus 
reducing sediment load and reducing turbidity in the NF Toutle River. The indirect effect of reduced 
sediment load in the NF Toutle River and downstream assessment areas may positively impact migrating 
salmonids. However, the GBS are not likely to have sufficient impact on sediment load to influence the 
total sediment load of the NF Toutle River flowing over the SRS. 

As-needed Dredging 
As-needed dredging effects to fish populations would be similar in nature to the Dredging Only 
Alternative, although effects would be shorter in duration and reduced in magnitude due to the smaller 
volume of sediment that would be dredged under the Phased Construction Alternative. 

In summary, the Phased Construction Alternative will have a major adverse effect on fish populations in 
the Upper NF Toutle River due to sediment impacts on the connectivity of lower Alder Creek and the NF 
Toutle River. The alternative is expected to have negligible effects on fish populations in the Lower NF 
Toutle River/Toutle River assessment area as no work will occur in the area. As-needed dredging on the 
lower Cowlitz River is also expected to result in negligible impacts to fish populations inhabiting the 
lower Cowlitz River and adjacent Columbia River as dredging should take place during the in-water work 
window.  

4.5.4.2 Fish Habitat 
The Phased Construction Alternative would impact fish habitat upstream of the SRS as water ponds 
behind the raised spillway and sediment deposition increases as described in Section 4.2.4.3, Phased 
Construction Alternative- Sediment Transport and Deposition. These effects would be similar to those 
described under the SRS Raise Alternative, but be of lower magnitude due to the smaller water 
impoundment and sediment inundation area created by the Phased Construction actions.  

As described in Section 4.2.4.3, pooled water and/or deposited sediment within the downstream reach of 
Alder Creek could diminish flows at the confluence with the NF Toutle River and potentially impact 
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channel integrity and connection with the NF Toutle River. Hoffstadt Creek carries a greater volume of 
water than Alder Creek due to its larger drainage area and only a marginal amount sediment deposition is 
expected at the mouth of Hoffstadt Creek. Therefore, Hoffstadt Creek is expected to maintain a channel 
through the sediment plain and continue to have continuous surface flow connectivity to the NF Toutle 
River.  

Similar to the SRS Raise Alternative, the Phased Construction Alternative would have a negligible effect 
on fish habitat in the Lower NF Toutle River/Toutle River assessment area. However, as-needed dredging 
would have a minor adverse effect on habitat in the lower Cowlitz River similar to effects described for 
the Dredging Only Alternative. The majority of fish species in the project area, including salmonids, 
sturgeon, and eulachon occur in the lower Cowlitz River assessment area. Dredging would affect mainly 
migratory corridor habitats for these species. 

4.5.4.3 Fish Passage 
The Phased Construction Alternative would progressively affect fish passage in the Upper NF Toutle 
River assessment area. As sediment accumulates in the sediment plain following the two spillway crest 
raises and the GBS implementation, sediment would affect the connection between Alder Creek and the 
NF Toutle River. Additionally, fish passage within the sediment plain would also be influenced by the 
Phased Construction actions as the sediment plain accumulates sediment over time and the NF Toutle 
River remains in an unstable morphology. Like the No Action Alternative, the Phased Construction 
Alternative would not preclude future modifications to the spillway channel for volitional fish passage. 

The as-needed dredging component of the Phased Construction Alternative would have a similar effect on 
fish passage as described for the Dredging Only Alternative. 

In summary, the Phased Construction Alternative would have a major adverse effect on fish passage in 
the Upper NF Toutle River assessment area and a negligible effect in the Lower NF Toutle River/Toutle 
River and lower Cowlitz River assessment areas. 

4.5.4.4 Ecological Interactions 
Ecological interactions for the Upper NF Toutle River and Lower NF Toutle River/Toutle River 
assessment areas under the Phased Construction Alternative would be similar to the ecological 
interactions described for the No Action Alternative. However, for the lower Cowlitz River assessment 
area, as-needed dredging would have similar effects as those highlighted for the Dredging Only 
Alternative although the dredging extent would be more limited for the Phased Construction Alternative. 
In summary, the Phased Construction Alternative would have a negligible effect on ecological 
interactions in the three assessment areas. 

4.5.5 Alternatives Comparison 
Effects from each alternative to fish populations, fish habitat, fish passage, and ecological interactions 
vary by location and magnitude. The No Action and Dredging Only alternatives would have a minor 
adverse effect on the coho salmon and steelhead outplanted upstream of the SRS as sediment continues to 
accumulate on the sediment plain and affects channel stability in the Upper NF Toutle River assessment 
area. The Phased Construction Alternative and SRS Raise Alternative have progressively greater impacts 
on fish resources with the increasing height of the SRS spillway crest. As the spillway crest elevation 
increases, ponded water extent and sediment deposition depths and extents increase, impacting the 
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connectivity of Alder Creek with the NF Toutle River. Sediment plain deposition will also further channel 
instability and delay geomorphic recovery of the channel network.  

Negligible impacts are expected from the four alternatives on fish resources in the Lower NF Toutle 
River/Toutle River assessment areas. Periodic, short-term reductions in suspended sediment associated 
with increasing sediment retention upstream of the SRS could improve downstream water quality and 
possibly habitat conditions for anadromous and resident fish, although these effects are expected to be 
negligible. 

The Dredging Only and Phased Construction alternatives would have minor adverse effects on fish 
resources in the lower Cowlitz River assessment area due to dredging operations. The No Action and SRS 
Raise alternatives would have a negligible effect on the lower Cowlitz River. Table 4.5-5 includes a 
comparison of environmental consequences for each alternative through the 2035 planning horizon. 

 

 

Mount St. Helens Long-Term Sediment Management Plan  Page 4-77 
Draft Supplemental Environmental Impact Statement August 2014 

 



 

Table 4.5-5. Summary of Environmental Consequences to Fish by Alternative 
Fish 

Resources No Action Alternative Dredging Only Alternative SRS Raise Alternative Phased Construction 
Alternative 

Fish 
Populations 

• Continued sediment 
accumulation would have 
minor adverse effect on coho 
salmon and steelhead that 
are outplanted in the Upper 
NF Toutle River assessment 
area due to channel instability 
and channel connectivity 
impacts.  

• Negligible effects for fish 
populations in downstream 
assessment areas. 

• Effects similar to No Action 
Alternative for fish populations 
in the Upper NF Toutle River 
and the Lower NF Toutle 
River/Toutle River.  

• Minor adverse effects to fish 
populations in the lower 
Cowlitz River due to dredging 
activities.  

• Major adverse effects to coho 
salmon and steelhead in the 
Upper NF Toutle River due to 
sediment accumulation in the 
sediment plain especially in 
lower Alder Creek. Sediment 
accumulation most severe 
under SRS Raise Alternative.  

• Negligible impacts to fish 
populations in the Lower NF 
Toutle River/Toutle River and 
lower Cowlitz River assessment 
areas. 

• Major adverse effects to coho 
salmon and steelhead in the 
Upper NF Toutle River due to 
sediment accumulation in the 
sediment plain especially in 
lower Alder Creek.  

• Negligible impacts to fish 
populations in the Lower NF 
Toutle River/Toutle River and 
lower Cowlitz River assessment 
areas. 

Fish Habitat 

• Upper NF Toutle River fish 
habitat would experience 
minor adverse effects related 
to continued sediment 
accumulation in the sediment 
plain. Habitat would be 
characterized by continued 
instability related to fine 
sediment accumulation, poor 
riparian conditions, and 
infrequent large wood.  

• Negligible effects are 
expected in the downstream 
assessment areas. 

• Effects similar to No Action 
Alternative for fish habitat in 
the Upper NF Toutle River and 
the Lower NF Toutle 
River/Toutle River assessment 
areas.  

• Short-term minor adverse 
effects to lower Cowlitz River 
fish habitat due to habitat 
alteration and dredging-
related turbidity.  

• Major adverse effects to fish 
habitat in Upper NF Toutle 
River due to sediment 
accumulation in the sediment 
plain especially in lower Alder 
Creek. Fine sediment 
accumulations contribute to 
channel instability. Sediment 
accumulation most severe 
under SRS Raise Alternative.  

• Negligible impacts to fish 
habitat in the Lower NF Toutle 
River/Toutle River and lower 
Cowlitz River assessment 
areas. 

• Minor adverse effects to fish 
habitat in Upper NF Toutle 
River due to sediment 
accumulation in the sediment 
plain especially in lower Alder 
Creek. Fine sediment 
accumulations contribute to 
channel instability. Sediment 
accumulation less severe 
relative to SRS Raise 
Alternative.  

• Negligible impacts to fish 
habitat in the Lower NF Toutle 
River/Toutle River assessment 
areas.  

• Short-term minor adverse 
effects to lower Cowlitz River 
fish habitat due to habitat 
alteration and dredging-
related turbidity. 
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Fish 
Resources No Action Alternative Dredging Only Alternative SRS Raise Alternative Phased Construction 

Alternative 

Fish Passage  

• Continued sediment 
accumulation on the 
sediment plain would have a 
minor adverse effect on fish 
habitat and fish passage, 
especially for outmigrating 
juvenile fish.  

• Negligible effects for fish 
populations in downstream 
assessment areas. 

• Effects similar to No Action 
Alternative for fish passage in 
the Upper NF Toutle River due 
to continued sediment 
accumulation on sediment 
plain.  

• Negligible fish passage effects 
in the Lower NF Toutle 
River/Toutle River and lower 
Cowlitz River assessment 
areas. 

• Major adverse effects to fish 
passage in Upper NF Toutle 
River due to sediment 
accumulation in the sediment 
plain especially in lower Alder 
Creek. Sediment 
accumulation may plug Alder 
Creek channel, affecting 
juvenile outmigration to NF 
Toutle River.  

• Negligible impacts to fish 
passage in the Lower NF 
Toutle River/Toutle River and 
lower Cowlitz River assessment 
areas. 

• Major adverse effects to fish 
passage in Upper NF Toutle 
River due to sediment 
accumulation in the sediment 
plain especially in lower Alder 
Creek. Sediment 
accumulation may plug Alder 
Creek channel, affecting 
juvenile outmigration to NF 
Toutle River.  

• Negligible impacts to fish 
passage in the Lower NF 
Toutle River/Toutle River and 
lower Cowlitz River assessment 
areas. 

Ecological 
Interactions 

• Ecological interactions effects 
are negligible for fish 
populations in the three 
assessment areas. 

• Ecological interactions effects 
are negligible for fish 
populations in the three 
assessment areas. 

• Ecological interactions effects 
are negligible for fish 
populations in the three 
assessment areas. 

• Ecological interactions effects 
are negligible for fish 
populations in the three 
assessment areas. 
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4.6 Threatened and Endangered Species 
This section addresses how the alternatives could affect federally- and/or state-listed threatened or 
endangered species in the MSH project area. USACE completed an ESA consultation in 2008 for 
maintenance dredging in the lower Cowlitz River and adjacent Columbia River; 2010 for GBS in the 
sediment plain; and in 2012 for the 7-foot spillway crest raise. The National Marine Fisheries Service 
(NMFS; 2012) concurred with USACE determination that proposed activities “may affect, but likely to 
adversely affect” to any ESA-listed species or designated critical habitat occurring in the lower Cowlitz 
River and NF Toutle River upstream of the SRS. 

The potential effects of the four alternatives were evaluated in the context of how action alternatives may 
affect ESA-listed species relative to the existing conditions that have occurred since the 2012 SRS 
spillway raise. The effects determination categories differ from effects categories for the previous 
resources, and are presented in a format in-line with ESA-listed species consultation. The analysis of the 
alternatives considers the timing, duration, volume, and extent of dredging for the Dredging Only and 
Phased Construction alternatives, and the timing, depositional rates, inundation elevations and extents, 
and effects to NF Toutle River tributaries under the SRS Raise and Phased Construction alternatives. 

Species that are not expected to be impacted by project actions are given a preliminary finding of “no 
effect.” These species are then excluded from further analysis under the action alternatives. Generally 
speaking, the effects of the action alternatives on ESA-listed species are related to the dredging activities 
on the lower Cowlitz River, and proposed activities that would increase sediment deposition and storage 
upstream of the SRS. This assessment relies on the analyses presented in previous biological opinions 
(NMFS 2007) and determinations (e.g., the 2012, 7-foot SRS raise). 

4.6.1 No Action Alternative 
Threatened and endangered species were identified from region- and county-specific lists of ESA-listed 
species maintained by NMFS (2014) and USFWS (2013). Several of the wildlife and plant species known 
or likely to occur in the vicinity of the lower Cowlitz River and NF Toutle River, are unlikely to occur in 
the action areas, on the basis of habitat suitability and/or a lack of recent documented observations.  

4.6.1.1 Fish Species 
Under the No Action Alternative, no sediment management activities would be conducted. Deposition 
upstream of the SRS would increase the elevation of the sediment plain, and have a minor adverse effect 
on juvenile coho salmon and juvenile steelhead due to potentially impaired fish passage between Alder 
Creek and the NF Toutle River. Channel connectivity between Hoffstadt Creek and the NF Toutle River 
is less of a concern and not expected to affect juvenile passage between Hoffstadt Creek and the NF 
Toutle River. The No Action alternative is expected to have negligible effects on threatened and 
endangered fish species in the Lower NF Toutle River/Toutle River and lower Cowlitz River assessment 
areas. 

4.6.1.2 Wildlife 
Under the No Action Alternative, the sediment plain would continue to grow and sediment accretion 
would raise pool levels and inundate existing shorelines and vegetation. Existing wetlands in the Upper 
NF Toutle River assessment area would likely be buried, but may be able to recover as a result of raised 
pool levels and sediment deposition upstream of the SRS. Amphibians, including the Western toad, which 
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inhabits wetlands surrounding the sediment plain and is a candidate species for Washington state listing, 
would be displaced. The effects of amphibian displacement would be minor, however, as new shorelines 
and wetlands become established. The continued expansion of the sediment plain and pool would 
negligibly affect species that potentially roost and forage in the area of the sediment plain, including 
Townsend’s big eared bats, golden and bald eagles, and peregrine falcons, as shoreline habitats and open 
foraging areas would remain, but would shift in location. The inundation of mature trees could produce an 
increased number of snags that could be used as additional roosting sites for these species. 

The No Action Alternative would have no affect on species that potentially occur in the lower Cowlitz 
River assessment area including streaked horned larks. The No Action Alternative would also have no 
effect on species that are transitory and temporarily could occur during migrations such as the sandhill 
crane and Vaux’s swift. 

4.6.1.3 Plants 
As discussed in Section 3.6, Threatened and Endangered Species, thirteen listed federal and/or state 
endangered, threatened, or sensitive plant species are known to occur in the Cowlitz River watershed. 
While these species have the potential to occur within the MSH project area, no listed plant species are 
known to inhabit any areas predicted to be impacted by the No Action Alternative. As a result, the No 
Action Alternative is not expected to adversely impact the future colonization or continued survival of 
listed federal and/or state endangered, threatened, or sensitive plant species. 

4.6.2 Dredging Only Alternative 
Under the Dredging Only Alternative, dredging would be completed in the lower Cowlitz River and 1.26 
river miles of the Columbia River extending from the downstream end of the Cowlitz River to the 
Columbia River Federal Navigation Channel. Dredged material would be stockpiled in upland areas 
largely utilizing existing stockpile locations adjacent to the lower Cowlitz River. Project activities would 
not occur in the Upper NF Toutle River or the Lower NF Toutle River/Toutle River assessment areas. 

4.6.2.1 Fish Species 
Table 4.6-1 summarizes the effects determinations for species and critical habitat with potential to be 
affect by the Dredging Only Alternative. 

Table 4.6-1. Dredging Only Alternative Effects Determinations for ESA-Listed 
Species and Designated Critical Habitat  

ESU/DPS 

Species Effects Determination 

Adult 
Migration Spawning 

Juvenile 
Rearing/ 
Migration 

Critical 
Habitat  

Snake River Spr/Sum Chinook Salmon NLAA NE NLAA NE 
Snake River Fall Chinook Salmon NLAA NE NLAA NE 
Snake River Sockeye Salmon NLAA NE NLAA NE 
Snake River Basin Steelhead NLAA NE NLAA NE 
Upper Columbia River Chinook Salmon NLAA NE NLAA NE 
Upper Columbia River Steelhead NLAA NE NLAA NE 
Upper Willamette River Chinook Salmon NLAA NE NLAA NE 
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ESU/DPS 

Species Effects Determination 

Adult 
Migration Spawning 

Juvenile 
Rearing/ 
Migration 

Critical 
Habitat  

Upper Willamette River Steelhead NLAA NE NLAA NE 
Middle Columbia River Steelhead NLAA NE NLAA NE 
Lower Columbia River Chinook Salmon NLAA NLAA1 NLAA NE 
Lower Columbia River Coho Salmon NLAA NE NLAA NE 
Lower Columbia River DPS Steelhead NLAA NE NLAA NE 
Columbia River Chum Salmon NLAA NE NLAA NE 
Southern DPS Green Sturgeon NLAA NE NLAA NE 
Southern DPS Pacific Eulachon LAA2 LAA2,3 LAA2 NE 
Columbia River DPS Bull Trout NLAA NE NLAA NE 
NE = no effect; NLAA = may affect, not likely to adversely affect; LAA = may affect, likely to adversely 

affect. 
1 Spawning from Mayfield Dam to Kelso Bridge. Spawning occurs outside of likely dredge window. 
2 An expanded in-water work window for dredging the lower Cowlitz River would overlap with Pacific 

eulachon presence in the lower Cowlitz River. Dredging operations would impact adult and larval 
life stages. 

 3 Spawning sediments would likely return in sufficient quantity to have minimal impact to eulachon 
spawning. 

Salmon and Steelhead 
Under the Dredging Only Alternative, salmon ESU and steelhead DPS that may use the lower Cowlitz 
River and adjacent Columbia River during adult and juvenile migrations are likely to experience no effect 
(NE) or may be affected, but are not likely to be adversely affected (NLAA; Table 4.6-1). Adult fish tend 
to migrate in the later summer/early fall (e.g., fall Chinook salmon), or in the spring (e.g., Upper 
Willamette River Spring Chinook). Adult fish would avoid active work areas and would be minimally 
impacted by the local turbidity plume during dredging.  

Juvenile salmon and steelhead outmigrate from natal streams through the Columbia River to the Pacific 
Ocean. Although juvenile outmigration periods may overlap with the expanded in-water work window, 
juvenile fish are less likely to be present in the lower Cowlitz River during dredging activities relative to 
other times of the year. As a result, juvenile fish are likely to experience minimal dredging-related 
impacts. The Dredging Only Alternative “may affect, but is not likely to adversely affect” listed salmon 
and steelhead because the listed species have limited presence in the project area during the expanded in-
water work window when dredging would be completed. There is designated critical habitat in the lower 
Cowlitz River and the adjacent Columbia River. Due to the limited project area relative to the broader 
habitat, a "no effects" determination was made for all salmon ESU and steelhead DPS critical habitat. 

Green Sturgeon Southern DPS 
Subadult and adult southern green sturgeon are known to use the Columbia River in the vicinity of the 
Cowlitz River and may also seasonally inhabit the lower Cowlitz River. This presence indicates the 
potential for direct exposure to the effects of dredging, and indirect effects resulting from impacts on 
benthic prey organisms. However, the potential for direct entrainment of green sturgeon is unlikely. 
Adults and subadult sturgeon are large, powerful swimmers capable of avoiding dredging-related 
disturbance (Huff et al. 2012; Lindley et al. 2008).  
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Sturgeon may also be exposed to underwater noise levels in excess of background conditions, but 
dredging-related noise levels are not expected to exceed thresholds associated with behavioral disturbance 
in fish. Any behavioral alteration would therefore be due to the direct disturbance of the bed during 
dredging and elevated turbidity plumes.  

Although present in the action area, the overall potential effects from the proposed dredging on green 
sturgeon are expected to be negligible. Thus, the Dredging Only Alternative “may affect, but is not likely 
to adversely affect” Southern DPS green sturgeon. 

Pacific Eulachon Southern DPS 
The Cowlitz River supports one of the largest spawning runs of Pacific eulachon. Eulachon in the Cowlitz 
River are likely to be affected by the Dredging Only Alternative as the dredging work would expand 
outside of the standard July through August in-water work window in order to complete sufficient annual 
dredging. Dredging during eulachon presence in the lower Cowlitz River would impact adult and larval 
eulachon. Similarly, the expanded in-water work window for dredging in the Cowlitz River-Columbia 
River confluence area is August through March. Dredging during this period would have a high 
likelihood of entraining adult and larval eulachon. Therefore the Dredging Only Alternative "may affect, 
and is likely to adversely affect" the Southern Pacific eulachon DPS. 

Bull Trout 
The Dredging Only Alternative is likely to have minimal direct or indirect effects on bull trout based on 
the timing and location of dredging activities relative to bull trout occurrence in the project area. Bull 
trout are not known to occur in the Cowlitz River. Bull trout presence in the Columbia River in the 
vicinity of the Cowlitz River confluence is generally unknown, but thought to be minimal. Bull trout are 
most likely to be present in the Columbia River between early-March and mid-July and are least likely to 
be present in the Columbia River from mid-July through February when adult bull trout return to their 
natal tributary habitats for spawning. 

Under the Dredging Only Alternative, the expanded in-water work window for dredging would occur in 
the lower Cowlitz River during the portion of the year when bull trout are least likely to be present (June 
through August), so minimal effects are expected. There is greater potential for bull trout effects in the 
Columbia River as the in-water work window is broader (August 1 to March 31) or if the in-water work 
window for lower Cowlitz River dredging is expanded to earlier in the year when bull trout may forage in 
the lower Cowlitz River and adjacent Columbia River. However, due to the low frequency of bull trout in 
the Columbia River in the vicinity of the MSH project area, it is unlikely bull trout would be affected by 
dredging operations. Therefore, the Dredging Only Alternative "may affect, but is not likely to adversely 
affect" bull trout. 

4.6.2.2 Wildlife 
Impacts to listed wildlife species that occur in the Upper NF Toutle River assessment area would be 
identical to those described above for the No Action alternative since actions are restricted to the lower 
Cowlitz River assessment area at the upland dredge disposal sites during dredging operations. Columbia 
white tailed deer inhabit islands and areas along the Lower Columbia River well outside the project area 
and would not be affected by this alternative. The dredge disposal sites do not provide habitat for the 
slender-billed white breasted nuthatch or purple martins and consequently this alternative would have no 
impacts on these species.  
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The sparse vegetation on some of the existing stockpile sites could provide habitat for streaked horned 
lark and other ground nesting birds, but current information indicates they have not been identified as 
present at this location. While the current range of streaked horned larks includes Lower Columbia River 
islands in Cowlitz County, none are known to occur in the lower Cowlitz River (WDFW 2013c). As 
suitable lark habitat is present in the lower Cowlitz River, potential dredged disposal sites were surveyed 
for streaked horned lark presence and potential habitat in 2013. No streaked horned larks were observed 
during the survey. Prior to commencing a dredge event, USACE would survey dredge disposal sites for 
streaked horned lark presence (See Chapter 5, Potential Mitigation Measures). As a result, dredging of the 
lower Cowlitz River would have no effect to streaked horned lark or streaked horned lark critical habitat. 

4.6.2.3 Plants 
As discussed in Section 3.6, Threatened and Endangered Species, thirteen listed federal and/or state 
endangered, pagesthreatened, or sensitive plant species are known to occur in the Cowlitz River 
watershed. While these species have the potential to occur within the MSH project area, no listed plant 
species are known to inhabit any areas predicted to be impacted by the Dredging Only Alternative. As a 
result, the Dredging Only Alternative is not expected to adversely impact the future colonization or 
continued survival of listed federal and/or state endangered, threatened, or sensitive plant species. 

4.6.3 SRS Raise Alternative 
Under the SRS Raise Alternative, the SRS spillway crest would be raised a maximum of 43 feet and the 
top of the SRS dam would be raised 30 feet. The SRS Raise Alternative would increase sediment storage 
upstream of the SRS and reduce sediment delivery to the lower Cowlitz River. 

4.6.3.1 Fish Species 
Table 4.6-2 summarizes the effects determinations for species and critical habitat with potential to be 
affect by the SRS Raise Alternative.  

Table 4.6-2. SRS Raise Alternative Effects Determinations for ESA-Listed Species 
and Designated Critical Habitat 

ESU/DPS 

Species Effects Determination  

Adult 
Migration Spawning 

Juvenile 
Rearing/ 
Migration 

Critical 
Habitat  

Lower Columbia River Chinook Salmon NE NE NE NE 
Columbia River Chum Salmon NE NE NE NE 
Lower Columbia River Coho Salmon NE1 NE1 LAA2 LAA 
Lower Columbia River DPS Steelhead NE1 NE1 LAA2 LAA 
Southern DPS Green Sturgeon NE NE NE NE 
Southern DPS Pacific Eulachon NE NE NE NE 
Columbia River DPS Bull Trout NE NE NE NE 
NE = no effect; NLAA = may affect, not likely to adversely affect; LAA = may affect, likely to adversely 

affect. 
1. Migration of adult coho and steelhead into Alder and Hoffstadt creeks is controlled by the trap and 

haul program operated by WDFW. Sediment would not be deposited within the upper reaches of the 
spawning reaches.  

2. Increased sediment deposition in the Alder Creek and the sediment plain associated with SRS Raise 
could affect upstream and downstream migration. 
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Salmon and Steelhead 
Under the SRS Raise Alternative adult ESA-listed coho salmon and steelhead would continue to be 
present in the Alder and Hoffstadt creeks as a result of the WDFW trap and haul operations. Successful 
spawning of outplanted adult coho salmon and steelhead would produce juvenile fish that would rear in 
Alder Creek and Hoffstadt/Bear Creek. The juvenile fish would then migrate out of their rearing habitat 
and enter the NF Toutle River at the confluence with the sediment plain. The juvenile fish would then 
pass over the SRS spillway to continue their migration towards the Pacific Ocean via the mainstem Toutle 
River, Cowlitz River, and Columbia River. 

The SRS Raise Alternative "may affect and is likely to adversely affect" ESA-listed coho salmon and 
steelhead as a result of uncertainty regarding surface flow connectivity for Alder Creek due to SRS raise-
related sediment deposition on the sediment plain in the vicinity of outplant tributary confluence with the 
NF Toutle River (Table 4.6-2).  

The SRS Raise Alternative "may affect and is likely to adversely affect" critical habitat for ESA-listed 
coho salmon and steelhead as a result of uncertainty regarding surface flow connectivity for Alder Creek 
due to SRS raise-related sediment deposition on the sediment plain in the vicinity of outplant tributary 
confluence with the NF Toutle River (see Table 4.6-2). Impacted critical habitat includes the migration 
corridor and juvenile rearing habitat that would be impacted by sediment deposition and diminished 
sediment transport capacity in lower Alder Creek leading to channel plugging. Chapter 5 – Proposed 
Mitigation Measures includes monitoring and mitigation actions to address impacts to coho salmon and 
steelhead critical habitat in the Upper NF Toutle River assessment area. 

4.6.3.2 Wildlife 
Under the SRS Raise Alternative, potential effects to ESA-listed wildlife and wildlife habitat would be 
confined to the Upper NF Toutle River assessment areas with the majority of effects occurring in the 
sediment plain. Listed and/or other protected wildlife species and their habitat in the other assessment 
areas downstream of the SRS would not be affected by this alternative. 

Loss of forest habitat, particularly old growth stands, would have minor impacts to listed species that may 
use the area around the sediment plain. These species include Northern spotted owls, Northern goshawk, 
peregrine falcons, and golden and bald eagles. These species would most likely be affected by the loss of 
mature forest areas used for nesting. Foraging habitat, located along forest edge would be unlikely to be 
affected.  

Impacts to wetland habitat would potentially displace amphibians including western toads, a state 
candidate species for listing, but impacts would be minor as new wetlands would eventually be re-
established as described above under the No Action Alternative, above. Species that use snags and hollow 
crevices in dead trees such as northern spotted owls, Vaux’s swift, and Townsend’s big-eared bat, may 
experience a minor beneficial effect from an increase in mature dead trees as the sediment deposition and 
pool encroaches into forested areas. 

4.6.3.3 Plants 
As discussed in Section 3.6, Threatened and Endangered Species, thirteen listed federal and/or state 
endangered, threatened, or sensitive plant species are known to occur in the Cowlitz River watershed. 
While these species have the potential to occur within the MSH project area, no listed plant species are 
known to inhabit any areas predicted to be impacted by the SRS Raise Alternative. As a result, the SRS 
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Raise Alternative is not expected to adversely impact the future colonization or continued survival of 
listed federal and/or state endangered, threatened, or sensitive plant species. 

4.6.4 Phased Construction Alternative 
Under the Phased Construction Alternative, the incremental actions would be implemented to influence 
sediment deposition upstream of the SRS. Two incremental spillway crest raises would occur during 
Phase 1 and Phase 2, which would combine to raise the SRS spillway crest up to 23 feet. Implementation 
of Phase 3 includes GBS which would be built in the NF Toutle River sediment plain to store more 
sediment on the sediment plain. As-needed dredging could also be completed as needed to maintain 
authorized LOP for lower Cowlitz River communities.  

4.6.4.1 Fish Species 
Threatened and endangered fish species and life stages that occur or are likely to occur in the Lower NF 
Toutle River/Toutle River and the lower Cowlitz River, as well as critical habitat determination, are 
identified for each incremental action in the sections below.  

The Phased Construction Alternative effects determinations for listed salmon ESU and steelhead DPS and 
three other anadromous species inhabiting the action area are included in Table 4.6-3. Adult ESA-listed 
coho salmon and steelhead would be present in the Alder and Hoffstadt creeks as a result of the WDFW 
trap and haul operations. Successful spawning of these adults would produce juvenile fish that would rear 
in these outplant tributaries. The juvenile fish would then migrate out of their rearing habitat and enter the 
Upper NF Toutle River at the confluence with the sediment plain. The juvenile fish would then pass over 
the SRS spillway to continue their migration towards the Pacific Ocean via the mainstem Toutle River, 
lower Cowlitz River, and Columbia River. 

Because there is uncertainty regarding Phased Construction Alternative effects on surface flow 
connectivity for Alder Creek (see Section 4.2.4.3, Phased Construction Alternative- Sediment Transport 
and Deposition), the Phased Construction Alternative "may affect, and is likely to adversely affect" ESA-
listed fish. 

The Phased Construction Alternative "may affect and is likely to adversely affect" critical habitat for 
ESA-listed fish as a result of uncertainty regarding surface flow connectivity for Alder Creek due to SRS 
raise-related sediment deposition on the sediment plain in the vicinity of outplant tributary confluence 
with the NF Toutle River (see Table 4.6-3). Impacted critical habitat includes the migration corridor and 
juvenile rearing habitat that would be impacted by sediment deposition and diminished sediment transport 
capacity in lower Alder Creek leading to channel plugging. Chapter 5 – Proposed Mitigation Measures 
includes monitoring and mitigation actions to address impacts to coho salmon and steelhead critical 
habitat in the Upper NF Toutle River assessment area. 
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Table 4.6-3. Phased Construction Alternative Effects Determinations for ESA-
Listed Species and Designated Critical Habitat 

ESU/DPS 

Species Effects Determination  

Adult 
Migration Spawning 

Juvenile 
Rearing/ 
Migration 

Critical 
Habitat  

Lower Columbia River Chinook Salmon NE NE NE NE 
Columbia River Chum Salmon NE NE NE NE 
Lower Columbia River Coho Salmon NE1 NE1 LAA2 LAA 
Lower Columbia River DPS Steelhead NE1 NE1 LAA2 LAA 
Southern DPS Green Sturgeon NE NE NE NE 
Southern DPS Pacific Eulachon NE NE NE NE 
Columbia River DPS Bull Trout NE NE NE NE 
NE = no effect; NLAA = may affect, not likely to adversely affect; LAA = may affect, likely to adversely 

affect. 
1. Migration of adult coho and steelhead into Alder and Hoffstadt creeks is controlled by the trap and 

haul program operated by WDFW. Sediment would not be deposited within the upper reaches of the 
spawning reaches.  

2. Increased sediment deposition in the Alder Creek and the sediment plain associated with Spillway 
Crest Raise #2 could affect upstream and downstream migration. 

4.6.4.2 Wildlife 
The two incremental SRS raises associated with this alternative (Phases 1 and 2) would have similar 
effects to listed wildlife species as described above under the SRS Raise Alternative. However, the area of 
affected wetland, riparian, and forest habitat would be smaller due to the smaller footprint of inundation 
and sediment deposition. 

Effects to listed wildlife species for the as-needed, dredging operations for the Phased Construction 
Alternative would be similar those described above for the Dredging Only Alternative. However, the 
frequency of dredging operations and the area for upland disposal of dredged material would be reduced. 
Prior to commencing a dredge event, USACE would survey dredge disposal sites for streaked horned lark 
presence.  

4.6.4.3 Plants 
As discussed in Section 3.6, Threatened and Endangered Species, thirteen listed federal and/or state 
endangered, threatened, or sensitive plant species are known to occur in the Cowlitz River watershed. 
While these species have the potential to occur within the MSH project area, no listed plant species are 
known to inhabit any areas predicted to be impacted by the Phased Construction Alternative. As a result, 
the Phased Construction Alternative is not expected to adversely impact the future colonization or 
continued survival of listed federal and/or state endangered, threatened, or sensitive plant species. 

4.6.5 Alternatives Comparison 
Table 4.6-4 includes a comparison of environmental consequences for each alternative through the 2035 
planning horizon. 



 

Table 4.6-4. Summary of Environmental Consequences to ESA-Listed Species 
and Critical Habitat by Alternative 

TES Resource Dredging Only 
Alternative 

SRS Raise 
Alternative 

Phased Construction 
Alternative 

Fish  

• No effect (NE) and Not 
Likely to Adversely Affect 
(NLAA) determinations 
for ESA-listed fish species 
in the project area. 
NLAA determinations 
related to potential 
adult and juvenile 
migration corridor 
effects associated with 
dredging.  

• NE and likely to 
adversely affect (LAA) 
determinations for ESA-
listed fish species. LAA 
determinations assigned 
to coho salmon and 
steelhead juvenile 
rearing/migration 
habitat in the Upper NF 
Toutle River assessment 
area related to Alder 
Creek sedimentation 
and connectivity 
concerns. LAA 
determination to coho 
salmon and steelhead 
critical habitat in the NF 
Toutle River assessment 
area. 

• NE and LAA 
determinations for ESA-
listed fish species. LAA 
determinations assigned 
to coho salmon and 
steelhead juvenile 
rearing/migration 
habitat in the Upper NF 
Toutle River assessment 
area related to Alder 
Creek sedimentation 
and connectivity 
concerns. LAA 
determination to coho 
salmon and steelhead 
critical habitat in the NF 
Toutle River assessment 
area. 

Wildlife 

• No effects to listed or 
sensitive wildlife species 
in the Upper NF Toutle 
River Assessment Area.  

• Negligible impact on 
wildlife species in the 
lower Cowlitz River 
assessment area. 
Dredge disposal sites 
would be surveyed for 
streaked horned lark 
presence prior to 
material disposal.  

• No effects to listed or 
sensitive wildlife species 
in the MSH project area. 

• No effects to listed or 
sensitive wildlife species 
in the Upper NF Toutle 
River Assessment Area.  

• Negligible impact on 
wildlife species in the 
lower Cowlitz River 
assessment area. 
Dredge disposal sites 
would be surveyed for 
streaked horned lark 
presence prior to 
material disposal. 

Plants  

• No listed or sensitive 
plant species are known 
to exist in the MSH 
project area.  

• No listed or sensitive 
plant species are known 
to exist in the MSH 
project area. 

• No listed or sensitive 
plant species are known 

to exist in the MSH 
project area. 

4.7 Potentially-Affected Groups and Individuals 
This section describes the potential impacts to potentially affected groups and individuals in the project 
area for each of the project alternatives. The potential effects of the alternatives on the groups and 
individuals described in Section 3.8, Socio-economics, were assessed qualitatively by considering how 
anticipated effects on other resource areas, as described in this chapter, may be borne by groups and 
individuals. 

4.7.1 No Action Alternative 
Under the No Action Alternative, no further sediment management activities would be taken to address 
the sediment from the MSH eruption. The No Action Alternative assumes that current conditions 
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(sediment transport and deposition, hydraulic processes, etc.) would remain constant over the period of 
analysis. 

4.7.1.1 Counties and Communities 
Cowlitz County and the communities of Castle Rock, Lexington, Kelso, and Longview would be affected 
by potentially reduced levels of protection from flood risk. Sediments in the lower Cowlitz River would 
accumulate and affect LOP afforded by the levees in these communities. For example, between 2015 and 
2018, Castle Rock and Lexington would fall below their respective LOP and experience a continued, 
precipitous drop in LOP for the near-term under the No Action alternative (see Figure 1.1-1). 

4.7.1.2 Cowlitz Indian Tribe 
The Cowlitz Tribe would not be directly affected by the No Action Alternative. Existing conditions with 
respect to cultural and natural resources (resources that the Cowlitz Tribe has expressed interest in during 
outreach and coordination) are unlikely to change under this alternative.  

4.7.1.3 Private Landowners 
The No Action Alternative would not involve activities outside areas currently part of the SRS and 
sediment plain and therefore would not affect private landowners in areas adjacent to the existing 
sediment plain along the Upper NF Toutle River. No activities outside the area of the SRS or sediment 
plain would be conducted. The effects of the No Action Alternative on populations in leveed areas are 
described in Section 4.8, Socio-economics, below. 

4.7.1.4 State and Federal Land 
The No Action Alternative would not change sediment management activities currently undertaken by 
USACE, and therefore would have no effect on the MSH Wildlife Area, the WSDOT maintenance yard, 
or Gifford Pinchot National Forest (including the MSH National Volcanic Monument).  

4.7.2 Dredging Only Alternative 
Under the Dredging Only Alternative, dredging would be completed in the lower Cowlitz River to 
remove depositional material from the river in order to maintain the authorized LOP for the Castle Rock, 
Lexington, Kelso, and Longview protected areas through the year 2035.  

4.7.2.1 Counties and Communities 
The Dredging Only Alternative would involve dredging and dredged material placement along the lower 
Cowlitz River in Cowlitz County. Dredging would temporarily affect areas in the vicinity of dredging and 
disposal activities. The Dredging Only Alternative would have the benefit of maintaining LOP for leveed 
areas of Castle Rock, Lexington, Kelso, and Longview (see Section 4.8.2, Dredging Only Alternative- 
Socioeconomics, below). 

4.7.2.2 Cowlitz Indian Tribe 
The Cowlitz Indian Tribe would not be directly affected by the Dredging Only Alternative. Dredging 
effects on fish could have an indirect adverse effect on the Cowlitz Tribe.  
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4.7.2.3 Private Landowners 
Under the Dredging Only Alternative, dredging and dredged material placement would temporarily affect 
adjacent landowners in the vicinity of these activities. Effects would occur for the duration of dredging 
and dredged material placement on designated upland sites adjacent to the lower Cowlitz River. Effects to 
surrounding landowners would include noise and presence of dredging equipment in the river.  

4.7.2.4 State and Federal Land 
Under the Dredging Only Alternative, dredging would occur in the lower Cowlitz River. As a result, this 
alternative would not affect the MSH Wildlife Area, the WSDOT maintenance yard, or Gifford Pinchot 
National Forest (including the MSH National Volcanic Monument).  

4.7.3 SRS Raise Alternative 
Under the SRS Raise Alternative, the SRS spillway crest would be raised a maximum of 43 feet and the 
top of the SRS dam would be raised by 30 feet in order to maintain the authorized LOP for the Castle 
Rock, Lexington, Kelso, and Longview protected areas through the year 2035. 

4.7.3.1 Counties and Communities 
The SRS Raise Alternative would maintain the LOP for the leveed areas of Castle Rock, Lexington, 
Kelso and Longview.  

During construction of the SRS raise, traffic on State Route 504 would increase as construction vehicles 
and workers travel to and from the SRS. Increased traffic would have an adverse effect on the rural 
communities in the State Route 504 corridor between Castle Rock and the SRS. These same communities 
would experience a minor short term economic benefit during construction due to the temporary increase 
in workers using local businesses. 

4.7.3.2 Cowlitz Indian Tribe 
The SRS Raise Alternative would not directly affect the Cowlitz Tribe. However, the Cowlitz Tribe 
considers the fish populations in the NF Toutle River a valuable and irreplaceable cultural resource 
(USACE 2012a), and therefore would be affected by adverse effects on fish from the SRS Raise 
Alternative (see Section 4.5.3, SRS Raise Alternative- Fish). 

4.7.3.3 Private Landowners 
The SRS Raise Alternative would not directly affect private landowners. Sediment would accumulate 
behind the SRS in a larger area and at greater depths than it would for the No Action Alternative but 
would not extend beyond the area owned by USACE or onto private land. 

4.7.3.4 State and Federal Land 
The SRS Raise Alternative would occur in the vicinity of the WSDOT maintenance yard and may 
temporarily affect access to or use of the maintenance yard during construction. Sediment accumulation 
would be contained within the portion of the sediment plain owned by USACE and would not directly 
affect state or federal land. Indirect effects of sediment accumulation on the MSH Wildlife Area are 
discussed in Section 4.4.3, SRS Raise Alternative- Wildlife, above.  
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4.7.4 Phased Construction Alternative 
The Phased Construction Alternative involves two incremental raises of the SRS spillway elevation 
without raising the top of dam elevation (Phases 1 and 2) and constructing GBS in the SRS sediment 
plain (Phase 3) to maintain the authorized LOP for the Castle Rock, Lexington, Kelso, and Longview 
protected areas through the year 2035. The Phased Construction Alternative may also include use of as-
needed dredging the Cowlitz River on an as-needed basis. 

4.7.4.1 Counties and Communities 
The Phased Construction Alternative would maintain LOP for leveed areas in Cowlitz County. During 
construction of Phases 1, 2, and 3, traffic on State Route 504 would increase as construction vehicles and 
workers traveled to and from the SRS and sediment plain area. Increased traffic would have a minor 
adverse effect on the rural communities in the State Route 504 corridor between Castle Rock and the 
SRS. These same communities would experience a minor short term economic benefit during 
construction due to the temporary increase in workers using local businesses. 

4.7.4.2 Cowlitz Indian Tribe 
The Phased Construction Alternative would not directly affect the Cowlitz Tribe; but anticipated adverse 
effects on fish would have an indirect adverse effect on the Cowlitz Tribe. 

4.7.4.3 Private Landowners 
The Phased Construction Alternative would not directly affect private landowners. Sediment would 
accumulate behind the SRS in a larger area and at greater depths than it would for the No Action 
Alternative (but less than under the SRS Raise Alternative) and would not extend beyond the area owned 
by USACE or onto private land. 

4.7.4.4 State and Federal Land 
Each of the two incremental spillway raises proposed in the Phased Construction Alternative would 
include construction activities in the vicinity of the WSDOT maintenance yard that may temporarily 
affect access to or use of the maintenance yard during construction. Sediment accumulation would be 
contained within the portion of the sediment plain owned by USACE. Indirect effects of sediment 
accumulation on the MSH Wildlife Area are discussed in Section 4.4.4, Phased Construction Alternative- 
Wildlife, above.  

4.7.5 Alternatives Comparison 
All three action alternatives would maintain authorized LOP in the leveed areas of Cowlitz County. The 
SRS Raise Alternative would have a larger relative effect (both adverse and beneficial) on the rural 
communities along the State Route 504 corridor during construction of the SRS raise. The Phased 
Construction Alternative would have similar effects on those communities, but lesser in magnitude than 
for the SRS Raise Alternative. Since the Phased Construction Alternative would involve two phases for 
spillway raises and possibly others for GBS construction, it would affect these communities multiple 
times. 
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4.8 Socio-Economics 
This section presents information on existing socio-economic conditions in the project area and how the 
different project alternatives would affect these conditions over the period of analysis. The project area is 
located in southwest Washington, and extends from the MSH debris avalanche upstream of the SRS, 
downstream through the Toutle River’s confluence with the Cowlitz River, to the mouth of the Cowlitz at 
RM 68 of the Columbia River, near Longview, Washington. Along the Cowlitz River below the mouth of 
the Toutle are the towns of Castle Rock, Lexington, Longview, and Kelso. Industrial riverfront and 
urbanized property are also located along the Cowlitz River. Longview is also situated at the mouth of the 
Cowlitz where it meets the Columbia River. The Columbia River is a major waterway with an authorized 
deep draft navigation channel of 43 feet serving the major ports in Longview, Kalama and Vancouver, 
Washington, as well as Portland, Oregon. 

4.8.1 No Action Alternative 
Under the No Action Alternative, no further action would be taken to address the sediment from the MSH 
eruption. The No Action Alternative also assumes that current conditions (sediment transport and 
deposition, hydraulic processes, etc.) remain constant over the period of analysis through 2035. 

4.8.1.1 Demographics 
As discussed in Chapter 3, the population of Cowlitz County is expected to increase to about 117,000 
people in 2040. This is roughly a 12.5 percent increase from the 2010 U.S. Census population of 102,410, 
or 0.4 percent every year. While the No Action Alternative would have an impact on the leveed areas 
located within the project area (discussed below), it is not expected to impact the population growth or 
any of the other demographic characteristics previously discussed (age, gender, ethnicity, employment, 
income and housing). 

4.8.1.2 Leveed-Area Population and Structures 
The primary impact of the No Action Alternative would be the lowering of the annual chance of 
exceedance (ACE) ratings of the levees along the Cowlitz River as a result of sediment deposition in the 
Cowlitz River. The sediment deposition would effectively raise the stage of the river over time, thus 
lowering the ACE of the levees. In the event that no action is taken in the project area the FEDS analysis 
and report (USACE 2011a) indicates that Longview would be nearly reduced to its authorized capacity 
and the levees of Kelso, Lexington and Castle Rock would be reduced below their authorized capacities 
(Figure 4.8–1). 
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Figure 4.8–1. Predicted Levels of Protection under No Action Alternative3 

The lowering of the ACEs would place the lower Cowlitz River leveed areas at greater risk of flooding in 
the long term and would therefore not meet the project purpose and need to maintain authorized LOP for 
the lower Cowlitz River leveed areas. The increased flood risk would have short term impacts on the local 
economy, property damage, and potential loss of life if a flood were to occur. However, the long term 
impact of the No Action Alternative is not expected to deviate significantly from the projected 
demographic estimates reported in Section 3.8, Socio-economics. With risk of more frequent flooding, 
local and state officials may also see an increase in the need for as-needed actions during flood events. 

4.8.1.3 Recreation 
Current recreational activities are discussed in Section 3.8.6, Recreation. The No Action Alternative is not 
expected to impact recreation opportunities in the project area. 

4.8.2 Dredging Only Alternative 
Under the Dredging Only Alternative, dredging would be completed in the lower Cowlitz River to 
remove depositional material from the river in order to maintain the authorized LOP for the Castle Rock, 
Lexington, Kelso, and Longview protected areas through the year 2035.  

3 Predicted LOP are shown to allow evaluation of trends and are not intended to represent true LOP for 
corresponding years. LOP that are shown at 500-year represent an LOP that is at or above a 500-year LOP. 
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4.8.2.1 Demographics 
Similar to the No Action Alternative, the Dredging Only Alternative is not expected to have an impact to 
the demographics of the project area. All of the work for dredging would be done in-river and on an 
adjacent bank where the dredge material placement sites would be located. Potential placement sites 
include those that have been used for material placement in the past. 

Private landowners in the vicinity of the SRS would not experience any impacts from the dredging in the 
lower Cowlitz River. 

4.8.2.2 Leveed-Area Population and Structures 
The Dredging Only Alternative would address sediment build up in the lower Cowlitz River to prevent 
the LOP for the Cowlitz River levees from dropping below authorized levels (Figure 4.8–2). Since this 
alternative would essentially be maintaining the current LOP for the Cowlitz River levees, it is assumed 
that implementation of the Dredging Only Alternative would not impact the projected growth or 
demographics of the leveed areas. 

 

Figure 4.8–2. Predicted Levels of Protection under Dredging Only Alternative4 

4 Predicted LOP are shown to allow evaluation of trends and are not intended to represent true LOP for 
corresponding years. LOP that are shown at 500-year represent an LOP that is at or above a 500-year LOP. 

 

Mount St. Helens Long-Term Sediment Management Plan  Page 4-94 
Draft Supplemental Environmental Impact Statement August 2014 

 

                                                      



 

4.8.2.3 Recreation 
The Dredging Only Alternative is expected to have minor effects on public use of the river and land 
adjacent to dredge operations: river traffic would have to detour the dredge area and boat ramps and river 
bank near the dredging area may be temporarily closed. However, in the past the dredge operators have 
communicated dredge dates and times and boat ramp closures to the public to mitigate adverse impacts to 
river use.  

There are two formal and two in-formal boat launches in the area. The boat launches are spread far 
enough apart that no more than one would ever be closed during dredging, thus affording river users 
access to alternative launch sites. Access to lower Cowlitz River pedestrian trails may be temporarily 
closed during periods of time that dredge placement is occurring. 

Upper NF Toutle River watershed recreational trails and sightseeing would not been impacted by the 
Dredging Only Alternative. 

4.8.3 SRS Raise Alternative 
Under the SRS Raise Alternative, the SRS spillway crest would be raised a maximum of 43 feet to 
elevation 990 feet NGVD29 and the top of the SRS dam would be raised by 30 feet to an elevation of 
1,030 feet NGVD29 in order to maintain the authorized LOP for the Castle Rock, Lexington, Kelso, and 
Longview protected areas through the year 2035. The new outlet works of the raised SRS would have an 
overall sediment trapping efficiency of 80 percent.  

4.8.3.1 Demographics 
As discussed in the No Action Alternative, the SRS Raise Alternative is not expected to impact the 
population growth or any of the other demographic characteristics (age, gender, ethnicity, employment, 
income, and housing) in the project area. All of the work for raising the SRS would occur on the sediment 
plain or on the SRS spillway itself away from heavily populated areas. 

Within the Upper NF Toutle River assessment area, private landowners in the vicinity of the SRS could 
experience construction noise impacts during the SRS construction work. Some additional traffic during 
construction would occur. However, no privately owned structures would be impacted. 

4.8.3.2 Leveed-Area Population and Structures 
The primary effect of the SRS Raise Alternative would be to prevent sediment build up in the lower 
Cowlitz River by trapping it in the sediment plain above the SRS. This would prevent the LOP for the 
Cowlitz River levees from dropping below their authorized levels (Figure 4.8–3). Since The SRS Raise 
Alternative would be maintaining the authorized LOP for the Cowlitz River levees, it will not impact the 
projected growth or demographics of the leveed areas. 
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Figure 4.8–3. Predicted Levels of Protection under SRS Raise Alternative5 

4.8.3.3 Recreation 
Construction of the SRS Raise Alternative would occur during the summer months in one construction 
season. The area in which construction activities would occur is rural in character. Therefore, adverse 
impacts to the public would likely be minor. The primary impact from construction activities would be 
increased traffic on State Route 54 leading up to the MSH tourist attractions. In addition, there is some 
visitation to the existing SRS that would be impacted during construction. Construction of the SRS Raise 
Alternative could also disturb wildlife via noise (see Section 4.4.3, SRS Raise Alternative- Wildlife) and 
the SRS raise itself could cause some trail degradation on nearby trails as sediment builds up in the 
sediment plain upstream of the SRS. 

4.8.4 Phased Construction Alternative 
The Phased Construction Alternative involves two incremental raises of the SRS spillway elevation 
without raising the top of dam elevation (Phases 1 and 2) and constructing GBS in the SRS sediment 
plain (Phase 3) to maintain the authorized LOP for the Castle Rock, Lexington, Kelso, and Longview 
protected areas through the year 2035. The Phased Construction Alternative may also include use of as-
needed dredging the Cowlitz River on an as-needed basis. 

5 Predicted LOP are shown to allow evaluation of trends and are not intended to represent true LOP for 
corresponding years. LOP that are shown at 500-year represent an LOP that is at or above a 500-year LOP. 
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4.8.4.1 Demographics 
Phased Construction Plan includes elements similar in nature and potential affect to the SRS Raise and 
the Dredging Only alternatives. As a result, no impacts are expected on the demographics of the project 
area for the same reasons discussed with the previous alternatives. 

Within the Upper NF Toutle River assessment area, private landowners in the vicinity of the SRS could 
experience some noise impacts during the two incremental SRS spillway raises and GBS construction 
work. Some additional traffic along State Route 504 during construction would also occur. No privately 
owned structures would be impacted. No privately owned properties would be impacted. 

4.8.4.2 Leveed-Area Population and Structures 
The primary effect of the Phased Construction Plan alternative would be to prevent sediment build up in 
the lower Cowlitz River by trapping it in the sediment plain above the SRS and dredging on an as-needed 
basis. This maintain the LOP for the Cowlitz River levees at their authorized levels (Figure 4.8–4). Since 
the Phased Construction Alternative would maintain the authorized LOP for the Cowlitz River levees, and 
no impact to the projected growth or demographics of the leveed areas is expected. 

 

Figure 4.8–4. Predicted Levels of Protection under Phased Construction Plan 
(Post Phase 3)6 

6 Predicted LOP are shown to allow evaluation of trends and are not intended to represent true LOP for 
corresponding years. LOP that are shown at 500-year represent an LOP that is at or above a 500-year LOP. 
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4.8.4.3 Recreation 
The Phased Construction Plan is expected to have minor impacts on public use similar to both the SRS 
Raise and Dredging Only alternatives. During construction of the Phase 1 and 2 SRS spillway raises, use 
of the area around the SRS would be restricted, impacting visitors to the SRS and access to the trail 
leading to the SRS viewing platform. Movement of equipment on the roads up to the SRS may 
temporarily impact people driving through the area. The two incremental SRS raises may also temporarily 
disturb wildlife in the area via noise (see Section 4.4.4, Phased Construction Alternative- Wildlife) and 
could cause some trail degradation in the areas adjacent to the Upper NF Toutle River sediment plain due 
to sediment buildup in the plain above the SRS. 

If as-needed dredging is required as part of the Phased Construction Alternative, river traffic would have 
to detour the dredge area and boat ramps and river bank near the dredging area may be temporarily 
closed. However, in the past the dredge operators have communicated dredge dates and times and boat 
ramp closures to the public to mitigate negative impacts to river use. There are two formal and two in-
formal boat launches in the area. The boat launches are spread far enough apart that no more than one 
would ever be closed during dredging, thus affording river users access to alternative launch sites. Access 
to lower Cowlitz River pedestrian trails may be temporarily closed during periods of time that dredge 
placement is occurring. 

4.8.5 Alternatives Comparison 
Table 4.8-1 includes a comparison of environmental consequences for each alternative through the 2035 
planning horizon. 

Table 4.8-1. Summary of Environmental Consequences by Alternative 

Vegetation 
Resources 

No Action 
Alternative 

Dredging Only 
Alternative 

SRS Raise 
Alternative 

Phased 
Construction 
Alternative 

Demographics no impact no impact no impact no impact 

Leveed-Area 
Population 
and Structures 

major adverse 
impact no impact no impact no impact 

Recreation  no impact minor adverse 
impact 

minor adverse 
impact 

minor adverse 
impact 

4.9 Environmental Justice 
Executive Order on Environmental Justice (12898) requires consideration of social equity issues and to 
avoid disproportionate, adverse environmental or economic impacts on minority or low-income 
populations within the project area. Since the potential actions of dredging and SRS raises would occur in 
the Cowlitz River and the sediment plain of MSH, respectively, adverse impacts to low-income or 
minority populations are not expected under any of the four project alternatives. 

Each alternative is evaluated to determine if construction activities that would displace minority or low- 
income populations or cause a disproportionate effect environmentally or economically. Additionally, the 
direct and indirect effects are considered and a determination of disproportionate effect is made. An 
evaluation is also made to determine if effects to natural resources would impact the ability of subsistence 
populations to acquire adequate resources. 
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4.9.1 No Action Alternative 
The No Action Alternative would not include construction activities that would displace minority or low-
income populations. Decrease flood potential would impact all populations within the project area; 
however this impact is not disproportionate for minority or low-income populations.  

Projections of fish and wildlife resource availability in the future under the No Action Alternative indicate 
that though populations within certain portions of the project area may decline from today’s numbers due 
to habitat impacts, other locations that are as accessible or more accessible to low-income subsistence 
populations would not be affected by the No Action Alternative and would be available for resource 
procurement.  

In summary, it is not anticipated that the No Action Alternative would result in a disproportionate impact 
to minority, low-income, or subsistence populations. 

4.9.2 Dredging Only Alternative 
The Dredging Only Alternative would not include construction activities that would displace minority or 
low-income populations. Management of the flood risk would benefit all populations, including minority 
or low-income populations. 

Projections of fish and wildlife resource availability in the future under the Dredging Only Alternative 
indicate that though populations within certain portions of the project area may decline from today’s 
numbers due to habitat impacts, other locations that are as accessible or more accessible to low-income 
subsistence populations would not be affected by the Dredging Only Alternative and would be available 
for resource procurement.  

In summary, it is not anticipated that the Dredging Only Alternative would result in a disproportionate 
impact to minority, low-income, or subsistence populations. 

4.9.3 SRS Raise Alternative 
The SRS Raise Alternative would not include construction activities that would displace minority or low-
income populations. Management of the flood risk would benefit all populations, including minority or 
low-income populations. 

Projections of fish and wildlife resource availability in the future under the No Action Alternative indicate 
that though populations within certain portions of the project area may decline from today’s numbers due 
to habitat impacts, other locations that are as accessible or more accessible to low-income subsistence 
populations would not be affected by the No Action Alternative and would be available for resource 
procurement.  

In summary, it is not anticipated that the SRS Raise Alternative would result in a disproportionate impact 
to minority, low-income, or subsistence populations. 

4.9.4 Phased Construction Alternative 
The Phased Construction Alternative would not include construction activities that would displace 
minority or low-income populations. Management of the flood risk would benefit all populations, 
including minority or low-income populations. 
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Projections of fish and wildlife resource availability in the future under the Phased Construction 
Alternative indicate that though populations within certain portions of the project area may decline from 
today’s numbers due to habitat impacts, other locations that are as accessible or more accessible to low-
income subsistence populations would not be affected by the Phased Construction Alternative and would 
be available for resource procurement.  

In summary, it is not anticipated that the Phased Construction Alternative would result in a 
disproportionate impact to minority, low-income, or subsistence populations. 

4.9.5 Alternatives Comparison 
It is not anticipated that any of the four alternatives evaluated would result in a disproportionate impact to 
minority, low-income, or subsistence populations. 

4.10 Cultural Resources and Historic Properties 
The following section describes the potential impacts on historic properties from implementing the No 
Action Alternative, Dredging Only Alternative, SRS Raise Alternative, and Phased Construction 
Alternative.  

Cultural resources surveys for the project identified eight cultural resource sites within the APE. Five of 
these resources have been documented. The remaining three, as well as two standing structures located 
within one site, are still in the process of being recorded. USACE’s determinations of eligibility and 
project effects are summarized in Table 4.10-1. All eight cultural resources sites are currently unevaluated 
for listing in the NRHP. Additional consultation with the WDAHP and the affected Cowlitz Tribe is 
ongoing for these sites. 

Section 106 of the NHPA requires federal agencies to consider the effects of their undertakings on 
historic properties. Historic properties are defined by the regulations as any prehistoric or historic district, 
site, building, structure, or object included in, or eligible for inclusion in the NRHP. If a federal agency 
plans to undertake a type of activity that could affect historic properties, they must consult under the 
Section 106 process with the appropriate SHPO and/or Tribal Historic Preservation Officer and others 
regarding adverse effects on identified historic properties. In compliance with Section 106, USACE is 
consulting with the WDAHP and the Cowlitz Tribe regarding this project. Determinations of effect under 
Section 106 were used to inform this description of effects on cultural resources. 

4.10.1 No Action Alternative 
Under the No Action Alternative, no further action would be taken to manage the sediment in the 
Toutle/Cowlitz River system, including no changes to the SRS. Current conditions would remain the 
same in the Upper NF Toutle River assessment area. The No Action Alternative may have adverse 
impacts to two cultural resources in the APE as a result of sediment plain accretion and inundation that 
are currently unevaluated for listing in the NRHP and one NRHP-eligible historic property. 

4.10.2 Dredging Only Alternative 
Under the Dredging Only Alternative, dredging would be the sole action taken to address sediment 
accumulation in the lower Cowlitz River. No action would occur in the Upper NF Toutle River or Lower 
NF Toutle River/Toutle River assessment areas. Current conditions would remain the same in the Upper 
NF Toutle River assessment area. The Dredging Only Alternative may have adverse impacts to two 
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cultural resources in the APE as a result of sediment plain accretion and inundation that are currently 
unevaluated for listing in the NRHP and one NRHP-eligible historic property. No direct or indirect effects 
to historic properties in the APE are anticipated under the Dredging Only Alternative. 

4.10.3 SRS Raise Alternative 
Under the SRS Raise Alternative, the SRS spillway would be raised an additional 43 feet and the top of 
the dam would be raised 30 feet. Over the next 41 years, accumulation in the sediment plain would be 40 
to 50 feet at the upstream face of the SRS and 80 to 90 feet in the central portion of the sediment plain. 
The SRS Raise Alternative may have adverse impacts to three cultural resources in the APE that are 
currently unevaluated for listing in the NRHP and one NRHP-eligible historic property. 

Direct effects to historic properties in the APE would include an adverse effect to the NRHP eligible SRS 
due to the extensive alteration of the SRS from its current design. Other effects could include the long-
term physical changes as a result of inundation from either sediment or rising and changing water levels, 
compression or compaction of soils on archaeological sites from accumulated sediments and the 
expanding sediment plain. Long-term direct effects could also occur from erosion as a result of flow 
variability due to sediment plain accumulation.  

Indirect effects to the visual and atmospheric settings of a historic property as a result of sediment plain 
accumulation could range from adverse or to no adverse effect, depending on the characteristic of the 
historic property.  

In the event that previously unidentified cultural resources are discovered, potential impacts could be 
negligible to adverse, depending on the level and amount of disturbance. 

4.10.4 Phased Construction Alternative 
Under the Phased Construction Alternative, two incremental raises of the SRS spillway would occur for a 
total spillway raise of 23 feet (Phases 1 and 2). The top of the dam would not be raised. Phase 3 would 
include construction of GBS in the sediment plain upstream of the SRS. As-needed dredging of the 
Cowlitz River would occur as needed. GBS placement could cause temporary pools upstream of the 
GBSs during high flow events, during which the valley walls would be protected from scour using rock 
and possibly at-grade sheet piling. The Phased Construction Alternative could have adverse impacts to 
one cultural resource in the APE that is currently unevaluated for listing in the NRHP and one NRHP-
eligible historic property. 

Direct effects to historic properties in the APE would be similar to those under the SRS Raise Alternative, 
and may include compression of archaeological sites and erosion. In addition, the placement and removal 
of rock and sheet piling to protect valley walls during high flow events could directly affect historic 
properties through any associated ground disturbing activity. 

Indirect effects to the visual and atmospheric settings of a historic property would be similar to those 
under the SRS Raise Alternative. Indirect effects could be adverse or negligible, depending on the 
characteristic of the historic property. 

In the event that previously unidentified cultural resources are discovered, potential impacts would be 
negligible to adverse, depending on the level and amount of disturbance. 
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4.10.5 Alternatives Comparison 
Table 4.10-1 compares the effects on historic properties by alternative. Determinations of effects and any 
necessary mitigation measures will be completed once NRHP-eligibility has been determined. The No 
Action and Dredging Only Alternatives are anticipated to have effects on three cultural resources which 
are currently unevaluated for the NRHP as a result of sediment plain accretion and inundation. The SRS 
Raise and Phased Construction Alternatives are anticipated to affect four and two cultural resources, 
respectfully, which are currently unevaluated for listing in the NRHP, as a result of sediment plain 
accretion; however, the increase in sediment is greater under the SRS Raise Alternative. In addition, the 
Phased Construction Alternative may affect one NRHP-unevaluated cultural resource though the 
installation and removal of rock and sheet piling.  

Table 4.10-1. Summary of Environmental Consequences to Historic 
Properties by Alternative 

Historic 
Property1 

NRHP Eligibility 
Determination 

No Action 
Alternative 

Dredging Only 
Alternative 

SRS Raise 
Alternative 

Phased 
Construction 
Alternative 

1 - Historic 
logging camp 
and road 

Unevaluated 
No historic 
properties 
affected 

No historic 
properties 
affected 

No historic 
properties 
affected 

No historic 
properties 
affected 

2 - Historic 
homestead Unevaluated 

No historic 
properties 
affected 

No historic 
properties 
affected 

No historic 
properties 
affected 

No historic 
properties 
affected 

3 - Historic 
homestead Unevaluated 

No historic 
properties 
affected 

No historic 
properties 
affected 

No historic 
properties 
affected 

No historic 
properties 
affected 

4 - Historic 
orchard and 
road 

Unevaluated 
No historic 
properties 
affected 

No historic 
properties 
affected 

No historic 
properties 
affected 

No historic 
properties 
affected 

5 - Historic 
orchard and 
road 

Unevaluated 
No historic 
properties 
affected 

No historic 
properties 
affected 

No historic 
properties 
affected 

No historic 
properties 
affected 

6 - Historic 
refuse dump Unevaluated 

No historic 
properties 
affected 

No historic 
properties 
affected 

No historic 
properties 
affected 

No historic 
properties 
affected 

7 - Historic well/ 
cellar Unevaluated 

No historic 
properties 
affected 

No historic 
properties 
affected 

No historic 
properties 
affected 

No historic 
properties 
affected 

8 - Historic road Unevaluated 
No historic 
properties 
affected 

No historic 
properties 
affected 

No historic 
properties 
affected 

No historic 
properties 
affected 

9 - SRS Eligible 
No historic 
properties 
affected 

No historic 
properties 
affected 

No historic 
properties 
affected 

No historic 
properties 
affected 

1 List of historic properties will be updated when determinations of eligibility are completed. 
2 Effects determinations have been determined by USACE staff. Concurrence has not yet been received by 

WDAHP. 
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4.11 Climate Change 
USACE policy mandates that climate change be, “…considered at every step in the project lifecycle for 
all Corps projects, both existing and planned ... to reduce vulnerabilities and to enhance the resilience of 
our water resource infrastructure” (USACE 2011a). Climate and climate change processes are unlikely to 
be influenced by any of the alternatives considered in this SEIS, including the No Action Alternative (See 
Chapter 4, Environmental Consequences). Current climate, specifically precipitation patterns, has a strong 
influence on the timing and rate of erosion and sediment delivery in the project area and changes. The 
discussion in this section provides context for current climate patterns in the project area and potential 
changes in climate as a result of global climate change.  

Global climate change refers to the long-term changes in temperature, precipitation, wind, and other 
elements of the earth’s climate. Changes in climate resulting from a myriad of natural processes have 
occurred throughout the earth’s history. However, evidence suggests that changes in climate are currently 
being accelerated by human-caused greenhouse gas (GHG) emissions, primarily carbon dioxide (CO2; 
USFS 2009). Draft NEPA Guidance on Consideration of Effects of Climate Change and GHG Emissions 
(CEQ 2010) and Federal water management agencies’ guidance (Brekke et al. 2009) indicate that 
changing climate should be considered a reasonably foreseeable future condition. 

Collaborative research and analysis by the federal and state agencies responsible for managing water 
resources in the Columbia River basin estimates a future shift in flow regimes to lower summer flows and 
higher high flows occurring earlier in the year than have historically occurred (USBR and USACE 2011). 
These studies predict that air temperatures are likely to increase by 2 to 5 °F by 2059. Annual 
precipitation levels are expected to change slightly; however, models predict that there are likely to be 
notable shifts in when precipitation occurs and what form it takes (e.g., more rain and less snow). Models 
indicate more winter precipitation would fall as rain than presently occurs, producing more runoff earlier 
in the winter and spring and less the summer months. The interagency River Management Joint Operating 
Committee’s summary report (USBR and USACE 2011) notes that, because of the uncertainties 
associated with climate change analysis, the full extent of potential effects of climate change on the 
Columbia River system requires further analysis. Patterns of precipitation in the Toutle and Cowlitz River 
watersheds can be highly variable and localized. Future changes in regional climate patterns may affect 
sediment transport, fish habitat, and other environmental conditions; however, the predicted changes in 
climate conditions are not anticipated to occur prior to the project horizon of 2035 and cannot be 
accurately predicted at present. 

Future climate and climate change processes are unlikely to be influenced by any of the alternatives 
considered in this SEIS, including the No Action Alternative. As stated in Chapter 3, current climate, 
specifically precipitation patterns, has a strong influence on the timing and rate of erosion and sediment 
delivery in the project area. This section discusses the anticipated effects of climate change on the various 
resources in the project area under the No Action Alternative and then whether there are expected to be 
any differences in effects to these resources under each of the action alternatives (i.e. Dredging Only, SRS 
Raise, and Phased Construction).  

This section addresses how the action alternatives could affect global climate change, by analyzing the 
extent to which the action alternatives would emit GHG. Sources of GHG include construction equipment 
needed to implement the action alternatives and engines operating on the dredges for action alternatives 
that include dredging. Dredges and heavy equipment used to implement the action alternatives would 
create emissions of CO2, nitrogen dioxide (N2O), and methane (CH4).  
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In addition to potential effects of project alternatives on emissions of GHG and global climate change, 
resources in the project area and the SEIS alternatives are also likely to be affected by future changes in 
climate through alterations in climatic patterns and precipitation, which could affect erosion and sediment 
delivery rates from the MSH debris avalanche to the NF Toutle River and ultimately the lower Cowlitz 
River. The potential impact of the project on GHG emissions is discussed in this section. Effects of 
alternatives on resources in the context of global climate change are discussed by resource, below. 

To assess the potential impacts of climate change on the No Action and three action alternatives, recent 
literature and climate change analyses for other USACE projects relevant to the larger Columbia River 
Basin were reviewed. The literature review provides a qualitative assessment of which of the potential 
climate change impacts on the ecosystem are likely to be important in the lower Cowlitz River and NF 
Toutle River. An individual, quantitative climate change study was not conducted for this project because 
there is no hydroelectricity generation involved with this project and the GHG emissions are limited to 
operation of vehicles during construction or dredging. The frequency and duration of vehicle operation 
specific to the project would be too limited to warrant measurement. Further, the CEQ’s (2010) NEPA 
draft guidance uses 25,000 metric tons of CO2 as an indicator of a potentially substantial effect and the 
threshold for when a quantitative analysis of GHG emissions should be conducted.  

The literature review implicates two areas of potential impacts of climate change that are most relevant to 
the project: increasing air temperatures and changing precipitation. Climate change could affect habitat 
condition, habitat availability, and predator-prey relationships (ISAB 2007 in USACE 2014).  

4.11.1 No Action Alternative 
The No Action Alternative will serve as the baseline for evaluating potential changes in the effects of 
climate change on the project area resources. The stressors of climate change, increased temperatures and 
decreased summer flow, would impact vegetation, fish, and wildlife. However, these resources are not 
isolated and impacts to one resource may exacerbate or compound impacts to another. The following 
discussion summarizes the predicted impacts to these environmental resources within the project area.  

4.11.1.1 Water Resources 
Climate change effects in the Columbia River Basin are expected to result in changes to river discharge, 
in terms of timing and magnitude of peak flow events. It is expected that flows would be higher during 
winter and early spring and lower during summer (ISAB 2007). Projected increases in temperature 
(annual, spring, and summer) and changes in precipitation (increases in cool season, decreases in 
summer) for the Northwest (Mote and Salathe, 2010) would reduce regional spring (April 1) snowpack 
and summer (July 1) soil moisture (Elsner et al. 2010).  

Glacial melt contributes to sustained flows and cool temperatures to the NF Toutle River and other 
Cowlitz River tributaries during the low-flow summer months (Dalton et al 2013). Given that 70 percent 
of the pre-eruption glaciers on MSH were destroyed and the new Crater Glacier is relatively small, the 
additional melt waters received from glaciers on MSH is not likely to substantially supplement decreased 
summer low flow or provide cooling effect by the time these waters reached the sediment plain. Cool 
water produced by glacial melt would likely be warmed in transport due to lack of vegetative cover.  

4.11.1.2 Vegetation 
The dominant vegetation type surrounding the SRS and upstream sediment plain is Douglas-fir forest. 
Climate if projected to become unfavorable for Douglas-fir (Pseudotsuga menziesii) over 32 percent of its 
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range in in Washington by the 2060s based on a scenario that assumes a 1 percent increase in greenhouse 
gas emissions per year (Snover et al. 2013). While some species, including Douglas-fir, may balance the 
decline in suitability at lower elevations with increases in suitability at higher elevations, effectively 
moving upwards in elevation range, this response is likely to be highly species- and location –dependent. 
Variability in response results in substantial uncertainty regarding predictions of future vegetation 
changes, limiting the usefulness of model results for inferring actual distribution changes (Dalton et al. 
2013).  

With these caveats, Douglas-fir trees are expected to decrease in growth in much of the drier part of the 
species’ range in areas where tree growth is limited by water availability. However, Douglas-fir trees may 
increase in growth in some locations in the Northwest where trees are limited by energy inputs, including 
warmth (Dalton et al. 2013). Within the Pacific Northwest, the projected future changes in precipitation 
are less certain than projected warming. Predicted decrease in spring snow pack and summer soil moisture 
(see Section 4.11.1.1) would result in an increase in the summer (June to August) water balance deficit 
(Elsner et al. 2010) for many of the forests in the Pacific Northwest by the 2040s.  

Other climate change-related impacts on vegetation include the potential reductions in the extent of 
wetlands and ponds. Reduced snowpack and altered runoff timing may contribute to the drying of many 
ponds and wetland habitats across the Pacific Northwest (Snover et al. 2013). 

In addition, changes in temperature and precipitation would affect fuel amount, structure, and availability 
over the long-term by influencing vegetation type and growth, as well as over the short-term by affection 
fuel moisture during the fire season. Climate, through its influence on snowpack and summer water 
balance deficit, also affects the length of the fire season, although may not necessarily increase fire 
frequency (Kliejunas 2011).  

Increased temperatures have already had an additional affect of reducing winter beetle mortality 
(primarily mountain pine beetle) and synchronizing insect’s life cycles, leading to increased outbreaks of 
beetles in areas where beetle activity was historically low or absent (Kliejunas 2011). This has lead to an 
increased likelihood of a mass beetle attack on host trees and could lead to increased beetle kill events. 
For example, outbreaks of western spruce budworm (Choristoneura occidentalis), which attaches 
commercially important conifer species, have been linked to warmer, drier summers. Future changes in 
climate are expected to further increase the frequency and area of outbreaks of insects in the Northwest 
(Kliejunas 2011). Finally, decreased precipitation may also lead to increased risk of diseases including 
Cytospora canker of alder and Armillaria root rot disease (Kliejunas 2011). 

4.11.1.3 Wildlife 
Many of the anticipated responses of project area resources to climate change predict adverse constraints 
to organisms (e.g. loss of habitat). However, some species may actually benefit through opportunities 
such as increased foraging potential while other species may be well suited to adapt to new conditions 
(Thompson and Hamer 2000).  

Climate change may impact wildlife through changes in the timing of critical biological events, such as 
spring bud burst, emergence from overwintering, and the start of migrations (Snover et al. 2013). 
Continued shifts in vegetation and wildlife phenology could lead to substantial impacts on species and 
habitats. For example, some migratory birds now arrive too late for the peak of food resource at breeding 
grounds because temperatures at wintering ground are changing more slowly than at spring breeding 
grounds. There are currently few studies on such impacts specific to the Pacific Northwest (Snover et al. 
2013). 
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4.11.1.4 Fish 
Climate change is likely to exacerbate existing stressors that already impact Pacific salmonids. This 
includes a reduction in habitat function and services, increased stream temperatures, decreased summer 
flows, and increased duration of summer low flows due to land use and management (Dalton 2013). 
There is strong evidence climate change has contributed and will continue to contribute to a decrease in 
the summer baseflows that some salmonids depend upon for migration, holding, and spawning, as well as 
an increase in water temperatures that exceed the tolerance levels, and in some cases exceed lethal levels, 
of several Pacific salmon species in the Nooksack River (Dalton 2013). Suitable stream temperatures for 
many aquatic species across the Pacific Northwest could shift a few to nearly one hundred miles 
upstream, with smaller changes seen along steep streams, and larger changes along relatively flat streams 
(Snover et al. 2013). Similarly, steelhead vulnerability to predicted changes in streamflow by mid-century 
(2030 to 2059) under a moderate GHG scenario is predicted to be high in southwestern Washington but 
low for most rivers draining the Cascade Mountains (Snover et al. 2013).  

4.11.2 Dredging Only Alternative 
Under the Dredging Only Alternate, resources conditions throughout the MSH project area relative to 
climate change would be similar to conditions described under the No Action Alternative above. As a 
result, the Dredging Only Alternative is not expected to impact/exacerbate the effects of climate change 
on project area resources.  

4.11.3 SRS Raise Alternative 
The SRS Raise Alternative would create seasonal pool behind the raised SRS, potentially contributing to 
increased water temperatures in the Upper NF Toutle River at the face of the SRS. This ponding behind 
the SRS would occur during high-flow periods that are anticipated to be in winter and early spring, when 
air temperatures are generally low and unlikely to increase the temperatures ponded water. However, 
effects of climate change on water temperature are not predicted to be observed until 2040. By 2040, the 
SRS would have returned to a run-of-the-river scenario and project-related impacts on water temperature 
would be reduced as the Upper NF Toutle River returns to flow within a defined channel. As a result, the 
effects of the SRS Raise Alternative and those of climate change are predicted to be staggered temporally 
and would not result in an additive impact on water resources.  

4.11.4 Phased Construction Alternative 
The Phased Construction Alternative would create a standing pool being the SRS for up to three years 
after each of the Phase 1 and Phase 2 spillway raises. Creation of the standing pool would temporarily 
increase water temperatures in the Upper NF Toutle River at the face of the SRS, which could cause an 
additive impact with water temperature warming predicted under climate change. Given the speed at 
which the standing pool would fill with sediment and the SRS would return to run-of-river operation, the 
overall effect of the Phased Construction Alternative on water temperature is likely to be relatively minor. 
Furthermore, as the SRS would return to run-of-rive river well before by 2040 when climate change-
related effects on water temperature are predicted to be observed, the minor effects of the Phased 
Construction Alternative on water temperature would be staggered temporally and would not 
impact/exacerbate climate change conditions.  

 

Mount St. Helens Long-Term Sediment Management Plan  Page 4-106 
Draft Supplemental Environmental Impact Statement August 2014 

 



 

4.12 Cumulative Effects 
The CEQ regulations implementing NEPA require USACE to consider the cumulative effects of their 
actions though the NEPA process. Cumulative effects are defined as effects “on the environment which 
result from the incremental impact of the action when added to other past, present, and reasonably 
foreseeable future actions regardless of what agency (Federal or non-Federal) or person undertakes such 
other actions. Cumulative impacts can result from individually minor but collectively significant actions 
taking place over a period of time.” (40 CFR § 1508.7)  

CEQ’s guidance on cumulative effects analysis indicates that “…the analyst’s primary goal is to 
determine the magnitude and significance of the environmental consequences of the proposed action in 
the context of the cumulative effects of other past, present, and future actions” (CEQ 1997). USACE used 
public scoping and resource agency input, as well as technical analysis conducted for this EIS, to focus 
this analysis on cumulative effects that are “truly meaningful” in terms of local, regional, or national 
significance. While the EIS addresses the effects of alternatives on the range of resources representative 
of the human and natural environment, not all of those resources need to be included in the cumulative 
effects analysis–just those that are relevant to the decision to be made on the action alternatives to the 
update of the 1985 MSH Long-term Plan. To determine the scope of resources to cover, USACE 
reviewed input received during scoping, from WDFW as the cooperating agency, and from the TAGT, as 
well as the analysis of the affected environment and environmental consequences of the plan alternatives 
conducted for this EIS. USACE has identified the following resources that are notable for their 
importance to the region and potential for substantial cumulative effects. Those resources are fish, 
wildlife, and water resources.  

4.12.1 Spatial and Temporal Scope of Cumulative Effects Analysis 
The term “cumulative effects area” is used in this section to describe the geographic area analyzed for 
cumulative effects for each resource. The geographic and temporal scope of the cumulative effects 
analysis can be broader than the assessment area defined for environmental effects of each resource (CEQ 
1997). The geographic scope of the cumulative effects analysis includes the Cowlitz River Basin, 
inclusive of the Upper NF Toutle River sediment plan, as well as the network of tributaries to the Cowlitz 
River and the river’s confluence with the Columbia River. The cumulative effects area also includes the 
portion Columbia River from the mouth of the Cowlitz River to the Pacific Ocean, since this is a 
migratory corridor for anadromous fish that migrate from and to the project area.  

The temporal scope of the analysis extends into the past to include actions that have substantially altered 
the environmental conditions in the cumulative effects area, including: the settlement and development of 
the area by Euro-Americans beginning in the 1800s; resource extraction (primarily timber); federal 
ownership and management of portions of the area; and substantial alteration of land and water resources 
for multiple purposes. The 1980 eruption of MSH is a past event that significantly changed much of the 
cumulative effects area and had (and continues to have) extensive effect on the Toutle and Cowlitz rivers, 
as well as profound effects on the area’s natural ecosystems and human environment. 

The temporal boundaries are:  

• Past and present: the general settlement of the cumulative effects area by Euro-Americans, and 
the subsequent broad development of land and natural resources that continues until the present. 

• Future: the eruption of MSH and the development of the SRS occurred in the 1980s and 
conditions in the project area have been observed since that time (for approximately the last 35 
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years). Effects from the eruption and resultant mudflows are anticipated to persist for decades and 
even centuries. The future temporal boundary for this cumulative effects analysis is through the 
duration of effects related to sediment management actions on the NF Toutle and lower Cowlitz 
rivers, which extend well beyond the 2035 horizon of the proposed sediment management plan. 

Discussed below are the past, present, and reasonably foreseeable future actions that were considered for 
the cumulative effects analysis, the effects of those actions on the resources assessed, and a summary of 
the cumulative effects of the plan alternatives. 

4.12.2 Past, Present, and Reasonably Foreseeable Future Actions 
The following section presents past, present, and reasonably foreseeable future actions considered in the 
cumulative effects analysis. The project area was profoundly affected by a natural event: the 1980 
eruption of MSH. The implications of that event have and continue to have effects on the environment 
and are the primary driver for the purpose and need for the action alternatives. Effects of the eruption are 
captured in the environmental conditions for the resources described in Chapter 3. Effects of the eruption, 
including extensive channel braiding of the NF Toutle River through the sediment plain, transport of 
sediment from the avalanche, and general lack of vegetation in the sediment plain, are anticipated to 
persist for decades and even for centuries following the eruption. Other past, present, and reasonably 
foreseeable future actions (regardless of what agency or person has or plans to undertake those actions) 
that are considered in this cumulative effects analysis are listed in the following sections. Future actions 
were deemed “reasonably foreseeable” if they were continuation of existing plans or policies or were 
future actions anticipated in approved plans or policies. Future actions that are speculative in nature were 
not considered in this analysis. 

4.12.2.1 Past and Present Actions in the Cumulative Effects Area 
The following list of past and present actions was considered in the cumulative effects analysis: 

• Water Resources Development 
o Dredging in lower Cowlitz River and Columbia River Federal Navigation Channel in the 

vicinity of the Cowlitz River Confluence (including disposal of dredged material at multiple 
locations around Kelso/Longview area). 

o Development of levees around the lower Cowlitz River by USACE and diking districts. 
o Construction and operation of dams in the Cowlitz River basin. 

• Land Development 
o Development of the urban centers of Longview and Kelso along the lower Cowlitz River, 

beginning in the late 19th century and continuing to the present. Development includes 
substantial commercial, industrial, and residential land uses in Kelso and Longview and 
surrounding portions of Cowlitz County. 

o Smaller scale land development in Castle Rock, Lexington, and surrounding portions of 
Cowlitz County. 

• Forest Land Management and Harvest 
o Private acquisition of land and management for timber harvest, primarily by Weyerhaeuser, 

which holds substantial land around the Toutle River.  

• Wildlife Management 
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o Implementation of the MSHWMA; management of state land for multiple resource 
objectives, including elk. 

• Sediment Management in the Upper NF Toutle River 
o Emergency sediment management actions including construction of the N-1 
o Implementation of the 1985 Long-Term Plan (see Section 1.2.2, History) including 

construction of the SRS and other structural sediment management structures in the sediment 
plain and resulting sediment trapping, including accumulation of sediment behind the SRS 
and resultant effects on tributary streams and surrounding ecosystem. 

o Construction and operation of the FCF. 
o Construction of the 2010 GBS pilot project. 
o Construction of the 2012 SRS spillway raise. 

• Environmental Regulation 
o Listing of multiple salmonid species in the Columbia and Cowlitz/Toutle River system under 

the ESA. 

4.12.2.2 Reasonably Foreseeable Future Actions 
Reasonably foreseeable future actions considered in the cumulative effects analysis were: 

• Continuation of current land management practices by Weyerhaeuser, other private land owners 
in project area; 

• Maintained patterns of land use in Cowlitz County, consistent with adopted land use plans. 

• Continuation of current management practices by USFS on Gifford Pinchot National Forest 
(including MSH National Volcanic Monument). 

• Continued operation and maintenance of dams and levees in the Cowlitz River basin. 

• Continued maintenance dredging of the Columbia River Federal Navigation Channel. 
o Land use and urban development in accordance with adopted plans and policies, including 

the comprehensive land use plans of Cowlitz County and the cities of Castle Rock, 
Longview, and Kelso. 

• Fish and wildlife management, in accordance with currently adopted plans. 
o MSH Wildlife Area management. 
o WDFW use of the NF Toutle River/Green River as a genetic bank for steelhead.  

4.12.3 Incremental Effects of the SEIS Alternatives 
As noted above in Section 4.1.2, based on scoping input and environmental analysis, the above listed 
actions, when considered collectively, could have cumulatively substantial effects on fish, wildlife, or 
water resources. This section describes the incremental contribution of the SEIS alternatives to those 
substantially cumulative effects. 

The preceding sections of Chapter 4 document the effects of the SEIS alternatives on the environment. 
The SEIS alternatives would contribute to effects on resources in the cumulative effects area of past, 
present, and reasonably foreseeable actions. The cumulative effects of the SEIS alternatives in 
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combination with past, present, and reasonably foreseeable future actions identified above would include 
the following: 

• Fish habitat and fish passage, particularly in the NF Toutle River, has been adversely affected by 
multiple factors including development of dams, urban development, and other factors. 
Anadromous fish populations, in particular, have been adversely affected by these changes. The 
listing of salmonid species and associated recovery efforts represent attempts to offset the 
cumulative adverse effect of other actions on fish. The existing SRS has adversely affected 
upstream fish passage on the NF Toutle River, contributing to the cumulative effect of past 
actions on anadromous fish. As noted in Chapter 3, hatchery fish have competed with wild fish 
for food and habitat, affecting wild fish populations over time. The SRS Raise Alternative would 
have the incremental effect of essentially eliminating the possibility of volitional upstream fish 
passage by anadromous fish. The No Action, Dredging, and Phased Construction would not affect 
the baseline condition with respect to fish passage. Potential mitigation measures proposed by 
USACE to address baseline conditions and anticipated future changes upstream of the SRS (see 
Chapter 5) would enhance existing fish passage and outplanting. 

• Wildlife habitat, and in particular, elk habitat has been changed by past and present actions. Land 
management for timber and timber harvest, urban development, and active management of the elk 
herd have all affected elk habitat and numbers. Timber harvest can create conditions that benefit 
elk forage. On the other hand, urban development with roads and fragmentation of open space 
and habitat can have adverse effects on elk and other wildlife. Reforestation of areas denuded by 
the eruption of MSH has, over time, reduced the forage areas available to elk. The incremental 
effect of the SEIS alternatives would cause a localized shift in elk habitat types and 
characteristics in the sediment plain behind the SRS and loss of some habitat under any of the 
alternatives considered. Effects to wildlife and, in particular, elk, have occurred over the larger 
cumulative effects area and beyond. The effects of the action alternatives would not incrementally 
change the cumulative effects of other past, present or reasonably foreseeable future actions on 
elk and elk habitat. 

• Water resources development has resulted substantial changes to the Cowlitz River system. 
Multiple dams have been constructed and operated (and continue to be operated) on the river. 
Levees on the lower Cowlitz River have been constructed and modified over time and help 
manage the flood risk for areas behind the levees. The eruption of MSH in 1980 vastly changed 
the conditions of the Cowlitz River system and forces related to MSH are expected to continue 
into the foreseeable future. USACE and others have taken actions in the past to manage the river 
system and sediment for the purposes of managing flood risk for protected communities along the 
lower Cowlitz River. These actions are detailed in Chapter 1, and are interrelated with the 
purpose and need for the action alternatives. The action alternatives would seek to maintain 
baseline conditions with respect to flood risk. Action alternatives considered would accomplish 
this goal in different ways of managing sediment originating in the MSH sediment plan. Existing 
sediment transport and hydrologic conditions in the NF Toutle and Cowlitz rivers are, to a notable 
degree, a result of past and present actions to manage sediment and the river system. The action 
alternatives would not incrementally add to or otherwise change those cumulative effects, but 
would continue their influence. 

Effects of the SEIS alternatives would not noticeably change the environmental conditions in the 
cumulative effects area that are the result of past, present and reasonably foreseeable future actions.  
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5 Proposed Mitigation Measures 
Mitigation measures are intended to avoid, reduce, and compensate for unavoidable effects from the  
action alternatives. USACE has generally adopted the mitigation philosophy of the CEQ (CEQ 1978), 
including the following five components:  

1. Avoiding the impact altogether by not taking a certain action or parts of an action.

2. Minimizing impacts by limiting the degree or magnitude of the action and its implementation.

3. Rectifying the impact by repairing, rehabilitating, or restoring the affected environment.

4. Reducing or eliminating the impact over time by preservation and maintenance operations
during the life cycle of the action.

5. Compensating for the impact by replacing or providing substitute resources or environments.

The purpose and need for the evaluated actions is to manage flood risk and maintain LOP at authorized 
levels for the cities of Castle Rock, Lexington, Kelso, and Longview, Washington. While all three action 
alternatives in this SEIS were formulated with the primary intent of avoiding or minimizing impacts 
where practicable, the environmental consequences analysis conducted for this project shows the potential 
for moderate to major adverse impacts to wetlands and vegetation, elk habitat, fish, and fish passage as a 
result of implementation of the one or more of the action alternatives. The environmental consequences of 
each alternative are discussed in Chapter 4 of this SEIS.  

To avoid and minimize adverse impacts to environmental resources that may result from implementation 
of the action alternatives, USACE would implement a number of standard construction BMPs. For major 
adverse impacts that cannot be avoided or minimized, USACE would implement monitoring measures to 
evaluate potential changes in the condition of adversely affected environmental resources over time and 
would consider implementation of additional feasible measures to mitigate for impacts.  

Relevant BMPs, monitoring, and potential mitigation measures are described for each action alternative 
below. No mitigation is proposed for the No Action Alternative because impacts from the original 
construction of the SRS were mitigated for at the time of construction and no new actions are proposed. 

5.1 Dredging Only Alternative 
Proposed mitigation measures associated with the Dredging Only Alternative include implementation of 
construction BMPs, environmental monitoring, and mitigation for potential impacts to wetlands 
associated with dredge disposal sites.  

5.1.1 Wetlands and Vegetation 
Implementation of the Dredging Only Alternative would result in negligible to major adverse effects on 
wetlands in the lower Cowlitz River assessment area. Major adverse effects could occur depending on the 
location of dredge material placement. USACE would avoid and minimize this potential impact by 
conducting a field wetland determination to confirm the absence or presence and acreage of wetlands 
prior to dredge material disposal. If locating dredge material placement sites completely outside of 
wetland environments is not feasible, USACE would mitigate for wetland losses by prioritizing on-site, 
in-kind wetland creation and/or enhancement within the watershed. Should on-site, in-kind mitigation 
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prove infeasible, USACE would mitigate for wetland losses by purchasing credits from an in-lieu fee 
program or wetland mitigation bank whose service area includes the project area.  

5.1.2 Wildlife 
Prior to commencing dredge activity,  USACE would implement environmental monitoring to minimize 
impacts to wildlife. Monitoring measures would include:  

• Minimizing the potential for impacts to streaked horned larks, a federally-listed threatened
species, by assessing the presence of streaked horned larks and the condition of potential streaked
horned lark habitat within the proposed dredge material disposal sites. Sufficient time would be
allowed for receipt of monitoring results to initiate ESA consultation should streaked horned larks
or their habitat be found within the dredge disposal sites.

5.1.3 Fish and Fish Habitat 
USACE would perform a number of BMPs prior to and during each round of dredging to avoid and 
minimize impacts to environmental resources. Proposed BMPs include:  

• Minimizing potential impacts to water quality by monitoring water quality during dredging
operations to comply with permits and applicable regulatory requirements (See Chapter 6,
Environmental Compliance).

• Ensuring fish passage during dredging operations.

Minor to moderate adverse effects on Pacific eulachon would occur due to overlap of the extended in-
water work window with species presence. Additional BMPs for working in the river, such as monitoring, 
may be required to minimize or mitigate for impacts to fish for work outside the preferred 1-month in-
water work window for the lower Cowlitz River. 

As the authorized agent of the State of Washington and the local sponsor, Cowlitz County would 
implement the following monitoring and mitigation measures:  

• Monitoring of dredged material placement and storage sites to ensure that sites are properly
managed and are not presenting environmental or human health hazards.

5.2 SRS Raise Alternative 
Proposed mitigation measures associated with the SRS Raise Alternative include implementation of 
construction BMPs, as well as additional monitoring of and mitigation for unavoidable, major adverse 
impacts to wetlands, vegetation, elk habitat, and fish. The timing and scope of proposed mitigation would 
depend, however, on the type and duration of impacts expected.  

5.2.1 Wetlands and Vegetation 
The SRS Raise Alternative would result in major adverse impacts to wetlands and vegetation in the Upper 
NF Toutle River assessment area. Construction of the SRS raise would create a large post-construction 
pool of water which would persist directly upstream of the SRS for approximately 17 years (see Section 
4.2.3.2 and Section 4.2.3.6). The post-construction pool would adversely impact about 67 acres of 
wetlands by 2035 through inundation by water. The post-construction pool would also inundate forest 
including portions of two of three stands of old growth forest, regenerating forest, forest/shrubland 
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vegetation communities (see Section 4.3. 3). Impacts to wetlands and vegetation within the post-
construction water impoundment area are anticipated to be permanent and mitigation would be 
implemented for these impacts either concurrently with or immediately post-construction.  

Beyond areas directly impacted by post-construction water impoundment, additional wetland and 
vegetation acreage may be impacted by gradual sediment deposition. As discussed in sections 4.2.3.6 and 
4.3.3, wetlands and vegetation in the sediment deposition zone may not be permanently lost as existing 
wetland areas may either persist with new plant recruit establishment or as new wetland areas form 
through the development of wetland hydrology and hydric soils in previously upland areas. Because 
partial to full regeneration of sediment deposition- impacted wetlands is anticipated, USACE proposes to 
conduct post-construction environmental monitoring in years 3, 5, and 7 post-construction of the SRS 
Raise Alternative. If monitoring results show a net loss of wetlands upstream of the water impoundment 
area in monitoring year 3, and no trend towards natural recovery of those wetlands by monitoring year 5, 
USACE would implement mitigation.  

For wetlands impacted within the post-construction water impoundment area and the sediment deposition 
zone, USACE would implement mitigation through a wetland mitigation plan developed in coordination 
with WDFW and other applicable resource agencies. The plan would be developed during preconstruction 
planning for wetland impacts in the post-construction water impoundment area or following year 5 of 
environmental monitoring for wetland impacts in the sediment deposition area. The mitigation plan would 
be implemented by USACE and would include mitigation ratios, success criteria, and contingency 
planning. Preference would be given to mitigation that includes on-site in-kind wetland creation and/or 
enhancement. However, on-site mitigation may be infeasible due to the extent of the SRS Raise 
Alternative-related impacts and habitat limitations within the USACE easement boundary. If this is the 
case, mitigation would include purchasing of credits from an in-lieu fee program and/or wetland 
mitigation bank whose service area includes the project area. 

5.2.2 Elk and Other Wildlife Habitat 
Under the SRS Raise, moderate adverse impacts to elk habitat are expected to occur as a result of 
inundation of existing habitat by the large post-construction pool of water and the gradual deposition of 
sediment. Permanent impacts to elk habitat within the post-construction water impoundment area would 
be mitigated for either concurrently with or immediately post-construction of the SRS Raise. Impacts to 
elk habitat within the sediment deposition-affected area upstream of the water impoundment area would 
be monitored in years 3, 5, and 7 post-construction. Should the monitoring results show a net loss of elk 
habitat in monitoring year 3, and no trend towards natural recovery of those habitat areas by monitoring 
year 5, mitigation would be implemented.  

USACE would implement mitigation through a wildlife habitat mitigation plan developed in coordination 
with WDFW and other applicable resource agencies. The plan would be developed during preconstruction 
planning for elk habitat impacts. Mitigation may include on-site, in-kind habitat creation and/or 
enhancement and/or purchasing of credits from an in-lieu fee program and/or conservation bank whose 
service area includes the project area. 

5.2.3 Fish and Fish Habitat 
Impacts to fish that could result from the construction of the SRS Raise Alternative would be partially 
avoided and minimized through the implementation of construction BMPs. Construction BMPs include 
completing work within the in-water work window for the NF Toutle River, isolating work areas from 
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active water, and salvaging fish. Construction would be completed in dry conditions to minimize turbid 
discharge and impacts to adjacent and downstream habitats. Construction water (e.g., water for roller 
compacted concrete) would be taken from off-channel sources such as groundwater or isolated surface 
water sources. Construction contractors would be required to submit work area isolation plans and 
stormwater pollution prevention plans (SWPPP) prior to construction implementation. 

The SRS Alternative would also result in major adverse impacts on fish, including ESA-listed fish and 
their designated critical habitat, due to SRS raise-related sediment deposition in fish habitat (see sections 
4.5.3 and 4.6.3). Concurrent with construction, USACE would construct one to two new fish outplant 
site(s) at Deer Creek and/or on the east bank of the NF Toutle River to maintain the ability for WDFW to 
continue to operate the FCF trap-and-haul program in a manner that is sustainable for maintaining Lower 
Columbia River coho salmon and Lower Columbia River steelhead production upstream of the SRS. 
Development of the new outplant site(s) would be done in coordination with WDFW, NMFS, and other 
applicable resource agencies.  

Following construction of the  new outplant site(s), USACE would conduct environmental monitoring in 
years 1, 2, and 3 post-construction to ensure spawning is observed within the newly accessed habitat and 
make necessary adjustments to the new outplant site(s) in coordination with WDFW, NMFS, and other 
applicable resource agencies. 

5.3 Phased Construction Alternative 
Proposed mitigation measures associated with the Phased Construction Alternative include construction 
BMPs, environmental monitoring, and mitigation measures including actions to respond to sediment 
deposition in around the confluences of Alder and Hoffstadt creeks with the NF Toutle River. USACE 
would incorporate mitigation measures to reduce potential impacts to listed species and designated critical 
habitat. The timing and scope of proposed mitigation would depend, however, on the type and duration of 
impacts expected. 

5.3.1 Wetlands and Vegetation 
The Phased Construction Alternative would result in major to moderate adverse impacts to wetlands in 
the Upper NF Toutle River assessment area. Construction of the Phased Construction Alternative would 
result in the creation of a pool of water which directly upstream of the SRS which would persist for two 
to three years post-construction (Section 4.2.4.2). The post-construction pool is expected to inundate 
about 65 acres1 of wetlands by 2035, as well as forest, including a portion of one of three old growth 
forest stands, regenerating forest, and forest/shrubland vegetation (see Sections 4.2.4.6 and 4.3.4). 
Impacts to wetlands and vegetation within the Phase 1 and Phase 2 post-construction water impoundment 
areas are expected to be relatively permanent and USACE would implement mitigation for these impacts 
either concurrently with or immediately post-construction.  

Beyond areas directly impacted by post-construction water impoundment, additional wetland and 
vegetation acreage may be impacted by gradual sediment deposition. However, as discussed in Section 
4.2.4.6, wetlands and vegetation in the sediment deposition zone may not be permanently lost as existing 
wetland areas may either persist with new plant recruit establishment or as new wetland areas form 
through the development of wetland hydrology and hydric soils in previously upland areas. Because 

1 Acreages reported describe impacts following implementation of Phase 2 of the Phased Construction 
Alternative. 

Mount St. Helens Long-Term Sediment Management Plan Page 5-4 
Draft Supplemental Environmental Impact Statement August 2014 



partial to full regeneration of sediment deposition-impacted wetlands is anticipated, USACE proposes to 
conduct post-construction environmental monitoring following implementation of each of Phase of the 
Phased Construction Alternative. Environmental monitoring would occur in years 3 and 5 post-
construction of Phase 1 spillway crest raise, and in years 3, 5, and 7 post-construction of the Phase 2 SRS 
spillway crest raise, and in years 3 and 5 post-construction of the Phase 3 GBS to record observed impacts 
to wetlands resulting from sediment deposition. If monitoring results show a net loss of wetlands in 
monitoring year 3, and no trend towards natural recovery of those wetlands by monitoring year 5, USACE 
would implement mitigation for these impacts in collaboration with WDFW and other applicable resource 
agencies.  

For wetlands impacted within the post-construction water impoundment area and the sediment deposition 
zone, USACE would implement mitigation through a wetland mitigation plan developed in coordination 
with WDFW and other applicable resource agencies. The plan will be developed prior to finalization of 
this SEIS. The mitigation plan will include mitigation ratios, success criteria, and contingency planning. 
USACE would mitigate for wetland losses by prioritizing on-site, in-kind wetland creation and/or 
enhancement within the watershed. Should on-site, in-kind mitigation prove infeasible, USACE would 
mitigate for wetland losses by purchasing credits from an in-lieu fee program or wetland mitigation bank 
whose service area includes the project area. 

Negligible to major adverse effects on wetlands in the lower Cowlitz River assessment area could occur 
depending on the location of dredge material placement. USACE would avoid and minimize this potential 
impact by conducting a field wetland determination to confirm the absence or presence and acreage of 
wetlands prior to dredge material disposal. If locating dredge material placement sites completely outside 
of wetland environments is not feasible, USACE would mitigate for wetland losses by prioritizing on-site, 
in-kind wetland creation and/or enhancement within the watershed. Should on-site, in-kind mitigation 
prove infeasible,  USACE would mitigate for wetland losses by purchasing credits from an in-lieu fee 
program or wetland mitigation bank whose service area includes the project area.  

5.3.2 Elk and Other Wildlife Habitat 
Under the Phased Construction Alternative, moderate adverse impacts to elk habitat are expected to occur 
as a result of inundation of existing habitat by the large post-construction pool of water and the gradual 
deposition of sediment. As discussed for wetlands and vegetation above, permanent impacts to elk habitat 
within the post-construction water impoundment area would be mitigated for either concurrently with or 
immediately post-construction of the SRS Raise. Impacts to elk habitat within the sediment deposition-
affected area upstream of the water impoundment area will be monitored with mitigation implemented as 
necessary in collaboration with WDFW. 

USACE would conduct environmental monitoring in years 3 and 5 post-construction of Phase 1 spillway 
crest raise, and in years 3, 5, and 7 post-construction of the Phase 2 SRS spillway crest raise, and in years 
3 and 5 post-construction of the Phase 3 GBS to record observed impacts to elk habitat resulting from 
sediment deposition. Should the monitoring results show a net loss of elk habitat in monitoring year 3, 
and no trend towards natural recovery of those wildlife habitat areas by monitoring year 5, a wildlife 
habitat mitigation plan, developed in coordination with WDFW and other applicable resource agencies, 
would be implemented by USACE (see example measures in Section 5.4, below). Elk habitat mitigation 
may include habitat creation and/or enhancement that would be on-site and in-kind. An example of a 
measure that may be included in an elk habitat mitigation plan is provided in Section 5.3.4 below.  

Page 5-5 Mount St. Helens Long-Term Sediment Management Plan 
Draft Supplemental Environmental Impact Statement August 2014 



The Phased Construction Alternative includes a provision for as-needed, emergency dredging of the lower 
Cowlitz River. Should dredging be necessary, USACE would implement environmental monitoring prior 
to commencing dredge activity, which would involve:  

• Minimizing the potential for impacts to streaked horned larks, a federally-listed threatened
species, by assessing the presence of streaked horned larks and the condition of potential streaked
horned lark habitat within the proposed dredge material disposal sites. Sufficient time would be
allowed for receipt of monitoring results to initiate ESA consultation should streaked horned larks
or their habitat be found within the dredge disposal sites.

5.3.3 Fish and Fish Habitat 
Impacts to fish that could result from construction of the SRS spillway crest raises under the Phased 
Construction Alternative would be partially avoided and minimized through the implementation of 
construction BMPs. Construction BMPs would include completing work within the in-water work 
window for the NF Toutle River, isolating work areas from active water, and salvaging fish. Construction 
would be completed in dry conditions to minimize turbid discharge and impacts to adjacent and 
downstream habitats. Construction water (e.g., water for roller compacted concrete) would be taken from 
off-channel sources such as ground water or isolated surface water sources. Construction contractors 
would be required to submit work area isolation plans and SWPPP prior to construction implementation.  

Impacts to fish that could result from as-needed dredging in the lower Cowlitz River would also be 
minimized through implementation of additional construction BMPs prior to and during each round of 
dredging. Proposed dredging BMPs include:  

• Minimizing potential impacts to water quality by monitoring water quality during dredging
operations to comply with permits and applicable regulatory requirements (see Chapter 6,
Environmental Compliance).

• Ensuring fish passage during dredging operations.

As the authorized agent of the State of Washington and the local sponsor, Cowlitz County would 
implement the following monitoring measures:  

• Monitoring of dredged material placement and storage sites to ensure that sites are properly
managed and are not presenting environmental or human health hazards.

The Phased Construction Alternative would result in major adverse impacts on fish, including ESA-listed 
fish, due to SRS spillway crest raise-related sediment deposition in fish habitat, including critical habitat, 
and short-term increased water temperature impacts to fish habitat from the post-construction water 
impoundment. To mitigate for this impact, USACE proposes to conduct environmental monitoring as part 
of construction of the Phase 1 SRS spillway crest raise to record observed impacts to Alder Creek. 
Environmental monitoring would occur in years 3 and 5 post-construction of Phase 1 spillway crest raise. 

Concurrent with construction of the Phase 1 spillway crest raise, an Alder Creek sediment management 
structure would be constructed. The purpose of the sediment management structure would be to allow 
Alder Creek to maintain its ability to carve through deposited sediment and protect its waters from the NF 
Toutle River should it naturally migrate laterally to the mouth of Alder Creek. The sediment management 
structure would help maintain the surface hydrological connection between lower Alder Creek and the NF 
Toutle River. Maintaining the surface water connection between Alder Creek and the NF Toutle River is 
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necessary for ensuring downstream fish passage for outmigrating juvenile coho salmon, steelhead, 
cutthroat trout, and other fish species that inhabit Alder Creek.  

Environmental monitoring would occur in years 3, 5, and 7 post-construction of the sediment 
management structure to record sediment impacts to Alder Creek. Should the monitoring results show the 
channel morphology of Alder Creek trending towards or at a state of being unsustainable for fish passage, 
USACE would make adjustments to the Alder Creek sediment management structure. Should adjustments 
to the Alder Creek sediment management structure prove to either be infeasible or insufficient, a new fish 
outplant site would be developed to maintain the ability for WDFW to continue to operate the FCF trap-
and-haul program in a manner that is sustainable for maintaining Lower Columbia River coho salmon and 
Lower Columbia River steelhead production upstream of the SRS.  

If not already constructed as part of Phase 1 or Phase 2, a new fish outplant site would be constructed 
simultaneously with construction of the Phase 3 GBSs to maintain the ability for WDFW to continue to 
operate the FCF trap-and-haul program in a manner that is sustainable for maintaining Lower Columbia 
River coho salmon and Lower Columbia River steelhead production upstream of the SRS. Environmental 
monitoring would occur in years 1, 2, and 3 post-construction to record sediment impacts to Alder Creek 
and confirm successful functioning of the new outplant site. 

5.3.4 Mitigation Measures Planning and Implementation 
USACE will develop a detailed mitigation plan in collaboration with the WDFW and applicable resource 
agencies prior to finalizing this SEIS. The following information is presented as an example of potential 
mitigation measures that may be incorporated into the mitigation plan. 

Wetlands and Vegetation 
Action: Plant emergent, scrub-shrub, and forested Palustrine wetland vegetation species on the sediment 
plain. Planted species may include species of cultural importance to the Cowlitz Tribe, such as tule 
(Schoenoplectis acutus) and wapato (Sagittaria latifolia) at the Alder Creek rearing ponds and Pullen 
Creek.  

Wetlands areas would be surveyed using methods similar to those described in Appendix B. The 
methodology used for determining the extents of existing wetland environments in the sediment plain and 
peripheral areas deviates from customary wetland delineation methods outlined in the 1987 USACE 
Wetland Delineation Manual (Environmental Laboratory 1987), and the Regional Supplement to the 
Corps of Engineers Wetland Delineation Manual: Western Mountains, Valleys, and Coast Region 
(version 2.0) (Environmental Laboratory 2010). USACE would employ a wetland determination 
methodology to establish the extents and composition of wetland environments, for the purpose of 
assessing the effects of implementation of project phases. This method involved utilizing data acquired 
through remote sensing, as well as ground-truthing several representative wetland areas that were defined 
remotely. 

Purpose: Accelerate natural replacement of lost wetlands along the inundation zone of the sediment plain 
(periphery of plain) with wetland species.  

Elk Habitat  
Action 1: Plant Pacific ninebark, ocean spray, vine maple, willow species, rushes, sedges, and grasses on 
the sediment plain, which may require thinning of existing overstory trees.  
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Purpose:  Accelerate natural replacement of lost Douglas-fir forest along the periphery of the sediment 
plain in areas impacted by increased inundation with riparian species that would serve as both forage and 
cover for elk. Enhance plant species diversity of riparian corridors that run parallel to valley walls and 
sediment plain to provide increased habitat connectivity between summer and winter ranges for elk and 
for other permanent and migrant wildlife species that use the project area. 

Action 2: Plant trees, shrubs, and grasses within the WDFW MSH Wildlife Area. 

Purpose:  To complement efforts of WDFW upstream of N-1 at the sediment plain. 

Other Wildlife Habitat 
Action: Plant huckleberry (Vaccinium membranaceum), service berry (Amelanchier arborea), crabapple 
(Malus fusca), bitter cherry (Prunus emarginata), and gooseberry (Ribes divaricatum, R.cereum) in 
understory of forested areas within the USACE easement boundary with emphasis on areas closer to the 
outer perimeter of easement boundary that are least likely to be impacted by increased soil saturation. 
This action may require thinning of existing overstory trees 

Purpose: To enhance diversity of understory forest species that serve as both wildlife forage and cover to 
mitigate for stress to wildlife species as conifer trees adjacent to the sediment plain die and are replaced 
by riparian vegetation communities. Understory species proposed for planting are also of cultural 
importance to the Cowlitz Tribe.  

Fish and Fish Habitat 
Action: Evaluation of fish habitat, water quality, and abundance estimates of coho salmon and winter 
steelhead in three tributaries and the NF Toutle River above the SRS. 

The habitat and water quality, and the abundance estimates of juvenile and adult ESA-listed coho salmon 
and winter steelhead of three major tributaries (Alder, Deer, and Bear/Hoffstadt creeks) of the NF Toutle 
River and the NF Toutle River itself upstream of the SRS could be affected by sediment accumulation. A 
key concern is the connectivity of the tributaries to the NF Toutle River, which if blocked, could delay or 
block the out-migration of juvenile coho and steelhead. Alder and Bear/Hoffstadt creeks have served as 
key tributaries for release of adult coho salmon and winter steelhead trapped at the fish collection facility 
located downstream of the SRS.  

Study sites for long term monitoring would be selected at Alder, Deer, and Bear/Hoffstadt creeks and 
would include the confluence and locations upstream of each creek. The number of sites along each creek 
will be determined at the time of monitoring initiation. Surveys and sample collection would correspond 
to the time of year associated with adult fish releases into each tributary and spawning habit of coho 
salmon and winter steelhead, and would be coordinated with WDFW and appropriate resource agencies.  

Desired monitoring metrics for each site would include: 

1. The vegetation composition and percent cover.
i. Characterization of the percent cover over the active channel will be calculated.

Measurements will be taken for each fish monitoring site.
ii. Surveys will be conducted for large woody debris in active unvegetated channels at each

subreach during baseflow conditions.

2. Conventional water quality (temperature, turbidity, dissolve oxygen) and water surface
elevations.
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i. Water temperature, dissolved oxygen, turbidity, and water surface elevations will be
monitored. Measurements will be taken for each fish monitoring site.

3. Stream discharge/depth gauging to monitor continuous steam depth. A rating curve would be
developed to correlate depth to discharge so the real time discharge can be determined at each
location.

i. Develop a discharge rating curve for Alder and Hoffstadt creeks. These rating curves will
allow managers to predict stream discharge based on water surface elevation.

ii. Channel control features affecting the relation between stage and discharge will be
considered, including the size, slope, roughness, alignment, constrictions and expansions,
and channel shape.

4. Velocity and depth measurements will be taken along a pre-determined transects that bisects the
channel just above the hydraulic control.

i. Stream discharge measurements will be made during periods of steady stream flow so as
not have to create complex rating curves that account for unsteady flow.

5. Stream morphology and geomorphic assessment of the confluence of Alder, Deer, and Hoffstadt
creeks.

i. Evaluate each of the tributary’s competence at mobilizing deposited material and the
ability to maintain its connection with the NF Toutle River.

ii. Sinuosity will be measured based upon the derived centerline.
iii. Evaluate sub-surface water flow between Alder, Deer, and Hoffstadt creeks and the NF

Toutle River near their confluences
iv. Active channel delineations may be used to understand overall channel migration or

stability.

6. Stream substrate composition for suitable spawning habitat.
i. Riverbed grain size characteristics will be quantified through field-based surface and

subsurface sampling.

7. Abundance estimates of coho salmon and winter steelhead (adults, juveniles, fry), including redd
surveys in Alder and Hoffstadt creeks.

i. Determine relative abundance estimates of coho salmon and steelhead (adults, juveniles,
and fry).

ii. Redd surveys will be performed in Alder and Hoffstadt creeks from the confluence area
of each, upstream to the extent of the anadromous access zone during spawning periods.

Purpose:  This study would inform management of potential impacts, such as obstructing access of ESA 
listed fish, to the NF Toutle River and its tributaries from further sediment accumulation. 
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6 Environmental Compliance  
The following section describes how the proposed action complies with applicable federal, state, and local 
environmental regulations and adopted plans. In addition to compliance with the laws and regulations 
presented below, USACE will coordinate with agencies during planning, design, and implementation of a 
selected alternative regarding compliance with applicable state, local, and regional plans and polices, 
including:  Washington State Wildlife Action Plan; WDFW Elk Management Plan; Washington's 
Statewide Steelhead Management Plan; and the Cowlitz County Comprehensive Plan.  

6.1 National Environmental Policy Act 
In accordance with NEPA, federal agencies are required to outline project alternatives, disclose the 
potential environmental effects of project alternatives, and consider public comments. The purpose of this 
draft SEIS is to inform the public of the nature of potential effects on the natural and human environment, 
solicit public comment, and fulfill USACE’s documentation requirements under NEPA. USACE will 
review and consider public and agency comments on the draft SEIS and prepare a final SEIS to support 
its decision on a selected alternative. 

6.2 Endangered Species Act 
In accordance with Section 7(a)(2) of the ESA of 1973, as amended, federally funded projects must take 
into consideration impacts on federally listed or proposed threatened or endangered species. Since 
implementation of the alternatives evaluated in this SEIS could affect ESA-listed species, a Section 7 
consultation with NMFS and USFWS is required under the federal ESA.  

In support of this consultation, USACE prepared Biological Assessment that was submitted to NMFS and 
USFWS. USACE’s effect determinations for species listed as threatened or endangered under the ESA 
can be found in Section 4.6, Threatened and Endangered Species, of this SEIS. USACE has entered 
formal consultation for adverse effects to listed species with NMFS and USFWS Consultation will be 
completed prior to implementation of any of the actions in this SEIS. 

6.3 Magnuson-Stevens Fishery Conservation and 
Management Act 

The Magnuson–Stevens Fishery Conservation and Management Act, commonly referred to as the 
Magnuson–Stevens Act, is the primary law governing marine fisheries management in the U.S. The 
Magnuson–Stevens Act was originally enacted as the Fishery Conservation and Management Act of 
1976. The Magnuson–Stevens Act has been amended many times over the years. Two major recent sets 
of amendments to the law were the Sustainable Fisheries Act of 1996, and then 10 years later the 
Magnuson–Stevens Fishery Conservation and Management Reauthorization Act of 2006. 

The Magnuson–Stevens Act requires federal agencies to consult with NMFS regarding actions that may 
adversely affect Essential Fish Habitat (EFH) for Pacific salmon. An EFH determination is included in the 
Biological Assessment prepared by USACE. 
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6.4 Fish and Wildlife Coordination Act 
The Fish and Wildlife Coordination Act, as amended, was enacted in 1964, and is intended to protect fish 
and wildlife when federal actions result in the control or modification of a natural stream or body of 
water. Federal agencies must take into consideration the effect that water-related projects could have on 
fish and wildlife resources, provide for the development and improvement of these resources, and take 
appropriate actions to prevent loss or damage to these resources.  

Proponents of projects to be constructed, licensed, or permitted by a federal agency must consult with 
USFWS to develop recommendations to avoid and reduce project-related losses of fish and wildlife 
resources. Any subsequent reports or decision-making documents prepared by the action agency must 
include the recommendations of USFWS for protecting fish and wildlife. USACE has coordinated with 
the USFWS regarding this project and the USFWS has provided a Planning Aid Letter (Appendix C). 
Chapter 5 of this SEIS summarizes measures that USACE would implement to avoid and minimize 
project-related effects on fish and wildlife.  

6.5 Migratory Bird Treaty Act 
The Migratory Bird Treaty Act of 1918 protects numerous species of migratory birds. The list of species 
protected under the Migratory Bird Treaty Act is maintained by USFWS (2008). Although a variety of 
migratory birds use the habitats in the project area, the action alternatives are not anticipated to result in 
the hunting, capturing, killing, possessing, selling, purchasing, shipping, transporting or exporting or 
deliberate taking of any migratory bird, part, nest or egg addressed by the Migratory Bird Treaty Act. 
Only minor adverse impacts on migratory birds are expected for all action alternatives. Thus, a take 
authorization under the Migratory Bird Treaty Act is not required. 

6.6 Bald and Golden Eagle Protection Act 
The Bald and Golden Eagle Protection Act of 1940 provides for the protection of bald and golden eagles 
by prohibiting the taking, possession, and commerce of such birds, except under certain specified 
conditions. The USFWS 2007 National Bald Eagle Management Guidelines (USFWS 2007 Management 
Guidelines; May 2007) identify measures to avoid impacts to eagles during the nesting season. These 
measures are different depending on the type of activity (i.e. road construction, timber operations, off 
road use, etc.)  Specific measures include developing buffers of vegetation or of a distance where there is 
an active eagle nest between January 1 and August 15.  

Bald eagles use the project area year-round, foraging primarily on fish and waterfowl. Several known 
bald eagle nests are present in the lower Cowlitz River and sediment plain of the SRS. The concentration 
of nests is due to abundant source of fish in the Columbia and Cowlitz rivers. However the distance of 
any known active nests to activities that would occur in the project area is beyond the distance established 
as a buffer (660 feet) for construction activities as defined by the USFWS 2007 Management Guidelines. 
Based on the above information, USACE has determined the construction activity from the proposed 
alternatives would not disturb bald or golden eagles and therefore is in compliance with the Bald and 
Golden Eagle Protection Act.  
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6.7 Marine Mammal Protection Act 
The Marine Mammal Protection Act of 1972, as amended, prohibits “take” of marine mammals in U.S. 
waters by any person and by citizens of the United States in international waters, except under certain 
conditions (16 USC 1361). A sea lion haulout was observed at one of the potential dredged material 
disposal sites associated with the Dredging Only Alternative. If that alternative was selected, and that site 
was used, USACE would conduct further study to confirm use of that site by marine mammals and take 
steps to avoid affecting use by marine mammals. 

6.8 National Historic Preservation Act 
The NHPA of 1966, as amended, was established to preserve additional historic properties through the 
nation and for other purposes. The NHPA requires that the effects of proposed actions on sites, buildings, 
structures, or objects included or eligible for the NRHP must be identified and evaluated. 

Section 106 of the NHPA (16 USC 470) requires that federal agencies evaluate the effects of federal 
undertakings on historical, archeological, and cultural resources and afford the Advisory Council on 
Historic Preservation opportunities to comment on the proposed undertaking if there is an adverse effect 
to an eligible historic property. The lead agency must examine whether feasible alternatives exist that 
would avoid eligible cultural resources. If an effect cannot reasonably be avoided, measures must be 
taken to minimize or mitigate potential adverse effects.  

USACE reviewed existing literature and conducted surveys to identify historic properties within the 
action alternatives’ area of potential effects (see Section 4.10, Cultural Resources). USACE will consult 
with the Washington Department of Archaeology and History following the Section 106 process of the 
NHPA. 

6.9 Clean Air Act 
The Clean Air Act (CAA) of 1970, 42 U.S.C. 7401 et seq, is the comprehensive federal law that regulates 
air emissions from stationary and mobile sources. Among other things, this law authorizes EPA to 
establish the National Ambient Air Quality Standards (NAAQS) to protect public health and public 
welfare and to regulate emissions of hazardous air pollutants. Cowlitz County is in conformance with the 
NAAQS. Applying the provisions of 40 CFR 93.153(c), the projected direct and indirect pollutant 
emissions levels resulting from the action alternatives would fall below the levels specified in 40 CFR 
93.153(b)(1) and (b)(2). For these reasons, a CAA conformity determination is not required for this 
project.  

6.10 Clean Water Act 
The CWA, passed in 1972, requires federal agencies to protect waters of the U.S. CWA Section 404 
regulates the placement of dredged or fill material into waters of the U.S. and requires demonstration that 
there are no less environmentally damaging practicable alternatives to meet the need for the proposed 
placement of fill. For actions taken under the action alternatives that would involve the placement of 
dredged or fill material in waters of the U.S., USACE has prepared a 404(b)(1) evaluation to document 
findings regarding the proposed action pursuant to Section 404 of the CWA. USACE will also request 
certification under CWA Section 401 that the effects of discharges of dredged or fill material into the 
waters of the U.S. are consistent with state water quality standards. The Federal government has delegated 
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authority for oversight over Section 401 of the CWA to the states. The WDE oversees Section 401 water 
quality certifications for discharges in Washington State waters. Specifically regarding Section 404(b)(1), 
USACE has conducted a preliminary evaluation described below.  

Regulatory Authority  
Section 404 of the CWA of 1977, as amended, requires all activities involving the discharge of dredged or 
fill material into waters of the U.S. be evaluated for water quality and other effects prior to making the 
discharge. Federal regulations (33 CFR 336.1 (a)) provide that a Section 404 permit will not be issued for 
such fill material by USACE to itself; however, USACE shall applying all applicable substantive legal 
requirements, including public notice, opportunity for public hearing, and application of the Section 404 
(b)(1) guidelines.  

Under 33 CFR 230.13, USACE applies Engineering Regulation (ER) 1105-2-11 in development of NEPA 
documents. ER 1105-2-100 C.6 (h) Water Quality and Related Requirements specifies the evaluation of 
the effects of the discharge of dredged or fill material, including consideration of the Section 404(b)(1) 
guidelines, shall be included in the NEPA document where the plan or project involves the discharge of 
dredged or fill material into waters of the U.S. Full compliance with the CWA, and 404(b)(1) guidelines 
must be completed prior to the initiation of project construction (ER 1105-2-100 C.6 (e)). 

In consideration of the Section 404(b)(1) guidelines, this preliminary evaluation assesses the effects of the 
SEIS alternatives (described in Chapter 2) utilizing guidelines established by the EPA and described at 40 
CFR 230 1-12 and in Appendix C of ER 1150-2-100. A public notice, describing the proposed action and 
fill under Section 404 will been issued for 45-day public review and comment. Coordination with other 
agencies has occurred (see Chapter 7). 

Jurisdictional Waters: Columbia, Lower Cowlitz, and North Fork Toutle Rivers  
USACE’s jurisdiction over rivers and lakes is outlined in Section 10 of the Rivers and Harbors Act, and 
Section 404 of the CWA. Section 10 defines jurisdiction to the entire surface and bed of a navigable 
waterbody, which includes all the land and waters below the ordinary high water mark (OHWM). The 
Columbia River and its tributary, the Cowlitz River (for RM 0 through 35) are both navigable waters of 
the U.S. The NF Toutle River is a tributary to the Cowlitz River. The OHWM on non-tidal rivers is the 
line on the shore established by the fluctuations of water and indicated by physical characteristics such as 
a clear, natural line impressed on the bank, etc. (33 CFR 329.11). Section 404 defines jurisdiction also to 
the OHWM and to the limits of adjacent wetlands (33 CFR 328.4(c)).  

The sediment plain upstream from the existing SRS has been determined to have multiple wetlands. All 
wetlands are non-tidal freshwater wetlands with a mix of Cowardin classifications including Palustrine 
Emergent (PEM), Palustrine Scrub-Shrub (PSS) and Palustrine Forested (PFO). Many of the wetlands 
may be either temporarily or permanently impacted from post-construction impoundment of water and 
subsequent in-fill from naturally eroding sediment from the MSH volcanic debris avalanche.  

Project Description 
The SEIS describes the action alternatives, location, purpose, and need for the action. In summary, long-
term sediment management from the continued erosion of the MSH volcanic debris avalanche would 
involve the discharge of fill material during construction activities associated with the SRS Raise and 
Phased Construction Alternatives. Placement of fill material would occur below OHWM to dewater the 
construction site (i.e., diversion berms and backfilling of temporary culverts) and placement of new 
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concrete for the raised structures. Construction site dewatering activities would be temporary and short in 
duration. Placement of new concrete for the raised structures would be permanent. Placement of dredged 
material associated with the Dredge Only and Phased Construction Alternatives would occur in upland 
areas with sufficient capacity to allow settling out of suspended sediments prior to discharge to adjacent 
waterways.  

General Description of the Dredged Material  
The continued erosion of the MSH debris avalanche is the primary source of the sediment that may be 
dredged from the lower Cowlitz River. Prior to dredge operations in 2007, USACE analyzed sediment 
samples within the dredge reach. The sediments were determined to be comprised predominantly of sands 
with no exceedences of chemicals of concern per the Sediment Evaluation Framework guidelines 
(USACE 2009). The material was determined suitable for unconfined, in-water disposal. However, all 
dredge material disposal would utilized upland sites.  

Effects on the Physical, Chemical, and Biological Components of the Aquatic 
Environment 

Physical substrate determinations 

The sediment plain upstream of the SRS is comprised of homogenous, volcanic-origin sand with some 
fines and gravels. As the MSH avalanche continues to erode, this homogenous sand will be covered by 
more of the same material. Native, loam soils are present along the periphery of the sediment plain and 
the adjacent uplands. Some of these native, loam soils will also be covered by volcanic-origin sand as the 
debris avalanche continues to erode.  

Water circulation, fluctuation, and salinity determinations 

Construction of outlet works pipes associated with the SRS Raise Alternative and grade building 
structures associated with the Phased Construction Alternative would direct water circulation patterns to 
go through and around these structures, respectively. The proposed alternatives would have no effect on 
water fluctuation or salinity of the Columbia, lower Cowlitz, Toutle, or NF Toutle rivers and would 
maintain current conditions.  

Suspended particulate/turbidity determinations 

The NF Toutle River is naturally very high in suspended particulates with seasonal variation in turbidity 
levels. Short-term turbidity increases are expected during construction of river-diversion measures 
necessary to dewater the construction site. However, due to the natural high sediment load of the river, the 
temporary turbidity increase would be relatively minor.  

The lower Cowlitz River could experience short-term turbidity increases during dredge operations. The 
volume of sediment suspended is expected to be of short duration and minimized by the use of suction 
dredging methods and settling of disposed material within appropriately-sized, upland disposal sites.  

Contaminant determinations 

As described above, prior to dredge operations in 2007, USACE analyzed sediment samples within the 
dredge reach. The sediments were determined to be comprised predominantly of sands with no 
exceedences of chemicals of concern per the Sediment Evaluation Framework guidelines (USACE 2009). 
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The proposed alternatives would have little to no effect from chemical contaminants on the Columbia, 
lower Cowlitz, Toutle, or NF Toutle rivers.  

Aquatic ecosystem and organism determinations  

The continued erosion of the MSH debris avalanche buries or displaces some organisms present below 
the OWHM. The action alternatives would result in a continuation of a similar level of adverse impacts to 
the structure and function of the aquatic ecosystem. However, proposed in-water work that would impact 
ESA-listed fish species would be conducted within approved in-water work periods to minimize impacts 
to the aquatic ecosystem and organisms. Dredge operations could temporarily disrupt feeding and food 
sources of organisms present within the lower Cowlitz River.  

The proposed action alternatives have the potential to provide additional direct and indirect negative 
effects for ESA-listed fish species. A Biological Assessment was prepared and consultation with USFWS 
and NOAA Fisheries has been initiated to address the potential effects to listed threatened or endangered 
species and their critical habitat for impacts associated with USACE’s preferred alternative, the Phased 
Construction Alternative.  

Proposed disposal site determinations 

Disposal sites would be selected in upland locations adjacent to reaches of the lower Cowlitz River to be 
dredged. Procurement and maintenance of dredge disposal sites is the responsibility of the non-federal 
sponsor, Cowlitz County. Temporary impacts to waters of the U.S. could occur during project 
implementation should wetlands be present within the dredge disposal sites. However, the area impacted 
would be relatively small and is unlikely to cause large-scale or long-term effects to aquatic habitat 
features in the project area.  

Determination of secondary and cumulative effects on the aquatic ecosystem 

Complete cumulative effects associated with the project are described in Section 4.12, Cumulative 
Effects.  

6.11 Wild and Scenic Rivers Act 
The Wild and Scenic Rivers Act (16 U.S.C. 1271-1287) of 1968 applies only to rivers designated by 
Congress as “wild and scenic” in order to safeguard the special character of these rivers. Under this Act, 
federal agencies may not assist the construction of a water resources project that would have a direct and 
adverse effect on the free-flowing, scenic, and natural values of a federally designated wild or scenic 
river. There are no federally designated wild or scenic rivers within ¼ mile of the project area.  

6.12 Executive Order 11988, Floodplain Management 
Executive Order 11988 requires federal agencies to consider how their actions may encourage future 
development in floodplains, and to minimize such development. The SRS Raise and Phased Construction 
alternatives would occur in and affect the base flood plain upstream of the SRS as defined by ER 1165-2-
26. The action alternatives would meet the objective of maintaining authorized levels of flood protection 
in the lower Cowlitz River. The No Action alternative would not maintain authorized flood protection for 
the communities along the lower 20 miles of the Cowlitz River. 
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None of the action alternatives would induce development in the base flood plain upstream of the SRS as 
the pool and sedimentation impacts would occur within State-owned property or the existing flow and 
sediment deposition easement area established for the SRS project in the 1980s. 

The purpose of the long-term sediment management plan update is to manage sediment such that flood 
protection for the four communities named in the authorization is maintained above the authorized level. 
In the absence of this project, the flood risk for the downstream communities would increase within the 
planning horizon. 

6.13 Executive Order 11990, Protection of Wetlands 
Executive Order 11990 provides a wetlands policy applicable to all agencies managing federal lands, 
sponsoring federal projects, or providing federal funds to state or local projects. It requires federal 
agencies to follow avoidance, mitigation, and preservation procedures and to obtain public input before 
proposing new construction in wetlands. Consistency with the wetlands policy contained in Executive 
Order 11990 would be achieved through CWA Section 404 compliance requirements and USACE’s 
preparation of the 404(b)(1) evaluation (see Section 6.9). Chapter 5 describes conservation measures that 
address wetland effects of the proposed action. 

6.14 Executive Order 12898, Environmental Justice 
Executive Order 12898 directs all federal agencies to identify and address disproportionately high and 
adverse human health or environmental effects of their programs and activities on minority and low-
income populations. The proposed action would not have human health, environmental, or economic 
effects that are high and adverse and would be disproportionately borne by any subset of the affected 
communities, including minority or low-income populations. Public outreach, including opportunity to 
comment on this draft SEIS, provides the opportunity for community input, including potential 
environmental justice communities, into the analysis of potential effects of the proposed action (see 
Section 4.9, Environmental Justice). 
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7 Coordination and Consultation 
During the updated long-term sediment management planning process and drafting of this SEIS, USACE 
made formal and informal efforts to consult and coordinate with other federal agencies, State and local 
governments, Indian tribes, and the interested public, in accordance with the requirements of NEPA and 
all applicable CEQ regulations, policies and procedures. NEPA and applicable regulations and policy 
require that all federal agencies involve the interested general public in their decision making, consider 
reasonable alternatives to the preferred alternative or proposed plan, and prepare environmental 
documents that disclose the potential impacts of the preferred alternative and the reasonable alternatives. 
This section describes the coordination and consultation that USACE has conducted during the 
development of this Draft SEIS. Coordination efforts with public agencies are described below. 

7.1 Coordination with Public Agencies 

7.1.1 National Marine Fisheries Service 
USACE initiated coordination with the NMFS early in the current long-term sediment management 
planning process and the initial stages of the preparation of this SEIS. NMFS participated in multiple 
TAGT meetings, site visits, and pre-consultation meetings with USACE. In accordance with Section 7 of 
the ESA (16 USC Sec 1531 et seq.), USACE has requested formal consultation and requested their 
Biological Opinion for impacts to ESA-listed salmonid species associated with implementation of the 
agency’s preferred alternative, the Phased Construction Alternative. USACE prepared a Biological 
Assessment that was submitted with a letter requesting initiation of formal consultation with the NMFS 
on July 10, 2014. USACE continues to coordinate with the NMFS during this formal consultation 
process. Formal consultation with NMFS will be finalized before a Record of Decision (ROD) is signed. 

7.1.2 U.S. Fish and Wildlife Service 
Under authorities established by PL 85-624 (72 Stat. 563; August 12, 1958), and as subsequently 
amended by PL 89-72 (79 Stat. 213; July 9, 1965), the Fish and Wildlife Coordination Act (FWCA; 16 
U.S.C. 661 et seq.) provides for the equal and integrated consideration of fish and wildlife conservation 
needs, and requires USACE to conduct coordinated planning with Federal agencies on water resource 
development proposals.  

USFWS produced a FWCA Report for inclusion in the 1984 Feasibility Report and EIS (USACE 1984a) 
as part of the original, post-eruption sediment management planning effort. The FWCA Report offered a 
number of recommendations that included measures for the avoidance and mitigation of impacts to fish 
and wildlife resources, and provided suggestions for related studies, monitoring, and adaptive 
management (USACE 1984c). USACE initiated subsequent FWCA coordination with the USFWS early 
in the current long-term sediment management planning process and received a Planning Aid Letter on 
August 29, 2013, which assisted with fish and wildlife considerations during the drafting of this SEIS.  

Further, USACE has requested informal consultation under Section 7 of the ESA and requested their 
concurrence with the determination that the agency’s preferred alternative, the Phased Construction 
Alternative, may affect, but is not likely to adversely affect ESA-listed species under the jurisdiction of 
USFWS. USACE prepared a Biological Assessment that was submitted with a letter requesting initiation 
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of informal consultation with USFWS on July 10, 2014. USACE will continue to coordinate with 
USFWS during this informal consultation process. Informal consultation with USFWS will be finalized 
before a ROD is signed.  

7.1.3 Environmental Protection Agency 
USACE initiated coordination with EPA early in the current long-term sediment management planning 
process and the initial stages of the preparation of this SEIS. EPA participated in wetland determination 
efforts and site visits with USACE. A copy of this Draft SEIS will be provided to the EPA for their 
review and will be asked to provide comment regarding the NEPA adequacy of the Draft SEIS.  

7.1.4 Washington Department of Wildlife 
USACE has coordinated with the WDFW since the construction of the original SRS. The State of 
Washington is a non-federal sponsor of the project and WDFW has taken responsibility for the operation 
and maintenance of the FCF, which serves as mitigation for fisheries impacts associated with the 
construction of the SRS. The CEQ regulations implementing NEPA directs lead agencies to conduct 
NEPA analyses and prepare documentation in cooperation with agencies with jurisdiction by law or 
special expertise (40 CFR 1501.6 and 40 CFR 1508.5). WDFW was invited by USACE to be a 
cooperating agency for this SEIS because they actively manage wildlife resources within the project area 
and have specialized fish and wildlife expertise. WDFW was the only group to accept USACE’s 
invitation to participate in the SEIS process as Cooperating Agency. During scoping and preparation of 
the SEIS, USACE has coordinated extensively with WDFW particularly regarding technical issues of fish 
and wildlife management. WDFW have participated in multiple TAGT meetings, Cooperating Agency 
meetings, and site visits. USACE will maintain coordination with WDFW through 2035 and the 
implementation of the MSH sediment management plan. WDFW withdrew its cooperating agency status 
in August 2014. 

7.1.5 Washington Department of Archaeology and Historic 
Preservation 

In accordance with the requirements of the NHPA and the regulations at 36 CFR Part 800, USACE has 
coordinated with the Washington SHPO regarding effects from the proposed alternatives for updating the 
long-term sediment management plan. USACE has determined that the two proposed alternatives 
involving raising the height of all or portions of the SRS would result in an adverse effect to the SRS, 
which is a property eligible for listing on the NRHP. USACE has also determined that all three proposed 
alternatives would result in no potential to effect/an adverse effect to known historic and cultural 
resources within the project area. USACE will provide a cultural and historic resource survey report and a 
copy of this Draft SEIS to the SHPO for their review and comment and to request their concurrence with 
USACE’s effects determination. A Memorandum of Agreement (MOA) will be produced to prescribe the 
mitigation measures to be implemented for adverse impacts associated with the selected alternative prior 
to initiation of construction. Formal consultation with the SHPO will be finalized before a ROD is signed.  

7.1.6 Cowlitz County/State of Washington 
Cowlitz County and the State of Washington are the non-federal sponsors of the MSH project and are 
responsible for maintaining the existing dikes/levees along the lower Cowlitz River, procuring real estate 
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resources for dredge material placement, ensuring the dredge placement sites are maintained, and the 
operation and maintenance of all project-related mitigation. USACE has coordinated extensively with 
Cowlitz County during scoping and preparation of the SEIS, particularly regarding technical issues of 
levee maintenance and dredge placement sites. All additional real estate and mitigation operation and 
maintenance requirements will be provided by the State of Washington/Cowlitz County as part of the 
original agreement signed in 1986. USACE also meets annually with Cowlitz County and lower Cowlitz 
River Diking District representatives to report current flood risk conditions associated with ongoing 
sedimentation in the lower river.  

7.1.7 Technical Advisory/Government Team 
The TAGT was formed as a panel of representatives from regional agencies and governmental and tribal 
entities. USACE has coordinated with the TAGT as part of the development of the MSH sediment 
management plan. The key purpose of the TAGT is to provide a forum for information exchange in order 
to assist USACE and study sponsors in developing and implementing actions in the Toutle basin that will 
address sediment management concerns and potentially contribute to the restoration of the ecosystem. 
The TAGT first met in October 2012 and has met multiple times, including a meeting at the FCF and site 
visit. These meetings have provided a forum to keep sediment management plan stakeholders updated on 
available data regarding sediment movement, current LOP at the levees, and to present the results of fish 
and wetland monitoring efforts. USACE proposes to continue facilitating the TAGT through the adoption 
and implementation of the sediment management plan. 

7.2 Tribal Consultation 
To protect culturally sensitive Native American resources, USACE has engaged in consultation and 
coordination with the Cowlitz Tribe pursuant to the provisions of NEPA, the NHPA, the American Indian 
Religious Freedom Act (AIRFA), and Executive Order 13007 throughout the planning process. USACE 
initiated a reasonable and good faith effort to obtain and consider appropriate Native American input 
during the SEIS analyses and long-term planning process by providing project notification and 
information to Cowlitz Tribe representative who have participated in multiple TAGT meetings, project 
site visits, and via two letters, dated January 22, 2013 and June 3, 2013, inviting the Cowlitz Tribe to both 
participate in the SEIS process as a Cooperating Agency and initiate Government-to-Government 
Consultation in the manner of the Cowlitz Tribe’s preference. Multiple telephone calls and emails were 
conducted to follow-up on the Government-to-Government Consultation request letters. Native American 
consultation is an ongoing process that will continue after the SEIS and the long-term sediment 
management plan are completed. 

7.3 Public Outreach and Involvement 

7.3.1 Notice of Intent and Scoping 
The Notice of Intent to prepare this supplemental was published in the Federal Register on December 21, 
2012. Scoping is the initial stage of the EIS process used to identify issues, alternatives, and impacts to be 
addressed in the NEPA analysis. Public scoping comments were accepted through April 6, 2013. Two 
public meetings were held in Kelso and Toutle, Washington on March 6 and 13, 2013, respectively. 
Forty-four people attended the public scoping meetings. USACE staff provided a brief presentation to 
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give participants an understanding of the proposed alternatives and how the SEIS process will be used by 
USACE to select an alternative, with specific attention to how and when the public may provide input. 
Participants were engaged in a question/answer-session with USACE staff and were asked to submit 
written comments either at the meeting or at a later date through the mail or email.  

Comments received indicated that the public were generally concerned with fish and fish habitat, visual 
impacts, cultural resources, endangered species, wildlife and habitat (including elk and the MSH Wildlife 
Area managed by WDFW), flood-risk management, hydrology and water quality, placement of dredged 
sediments, effects analysis, alternatives, presentation of analysis results, and finances. In general, all 
alternatives received a similar level of public support. USACE reviewed and considered all these 
comments as part of determining the scope of the analysis presented in this SEIS. An increased focus was 
placed on inventory and analysis to resources identified during the scoping process. A scoping summary 
is presented in Appendix A. 

7.3.2 Comment on Draft SEIS 
USACE will consider all public comments submitted on this Draft SEIS in the preparation of the final 
SEIS. Responses to comments received during public review of the Draft SEIS will be included in the 
final SEIS.  
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HDR Engineering, Inc. 
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Mount St. Helens Long-Term Sediment Management Plan Page 8-1 
Draft Supplemental Environmental Impact Statement August 2014 



Name Years of Experience Title 

Cardno/Entrix 

Jennifer Ferris 13 Sr Project Archaeologist 

Kimberly Demuth 33 Technical Director / VP/ Sr Architectural 
Historian 

 

 

Mount St. Helens Long-Term Sediment Management Plan Page 8-2 
Draft Supplemental Environmental Impact Statement August 2014 

 



9 Index 

anadromous, 1, 17, 18, 1-1, 3-8, 3-50, 3-52, 
3-55, 3-56, 3-57, 3-72, 3-80, 4-68, 4-69, 4-71, 
4-74, 4-77, 4-86, 4-107, 4-110, 5-9 

anadromous fish, 1, 18, 1-1, 3-8, 3-72, 3-80, 
4-71, 4-107, 4-110 

baseline, 7, 1-12, 1-15, 3-1, 4-3, 4-26, 4-33, 
4-34, 4-36, 4-38, 4-47, 4-70, 4-73, 4-75, 
4-104, 4-110 

braided channel, 1-10, 3-41, 3-68, 3-70, 4-52 
Bull trout, 3-53, 3-55, 4-83 
Castle Rock, 1, 2, 3, 5, 7, 8, 12, 14, 18, 1-1, 1-2, 

1-3, 1-5, 1-6, 1-8, 1-9, 1-13, 1-15, 2-5, 2-6, 
2-13, ii, iii, 3-6, 3-12, 3-22, 3-23, 3-42, 3-70, 
3-72, 3-94, 3-95, 3-96, 3-98, 3-103, 3-104, 
3-105, 3-109, 4-3, 4-14, 4-15, 4-18, 4-20, 
4-26, 4-33, 4-53, 4-54, 4-68, 4-70, 4-89, 4-90, 
4-91, 4-92, 4-93, 4-95, 4-96, 4-108, 4-109, 
5-1, 10-11 

Chinook, 17, 1-9, 3-50, 3-51, 3-53, 3-54, 3-57, 
3-73, 3-74, 3-80, 3-81, 3-83, 3-84, 3-85, 
3-110, 4-72, 4-81, 4-82, 4-84, 4-87 

Chum, 3-51, 3-53, 3-54, 3-83, 3-84, 4-82, 4-84, 
4-87 

climate change, 23, 3-20, 4-8, 4-103, 4-104, 
4-105, 4-106, 10-5 

Coho, 18, iii, 3-51, 3-53, 3-54, 3-65, 3-78, 3-79, 
3-83, 3-84, 4-82, 4-84, 4-87 

Columbia River, 3, 5, 7, 12, 17, 18, 1-1, 1-3, 
1-5, 1-12, 1-13, 1-15, 2-5, 2-6, ii, 3-1, 3-2, 
3-5, 3-6, 3-10, 3-12, 3-20, 3-23, 3-41, 3-50, 
3-52, 3-53, 3-54, 3-55, 3-56, 3-71, 3-80, 3-81, 
3-82, 3-83, 3-84, 3-85, 3-86, 3-88, 3-89, 3-90, 
3-93, 3-96, 3-109, 3-111, 4-2, 4-3, 4-10, 4-11, 
4-14, 4-18, 4-19, 4-67, 4-68, 4-69, 4-70, 4-71, 
4-72, 4-73, 4-74, 4-75, 4-80, 4-81, 4-82, 4-83, 
4-84, 4-85, 4-86, 4-87, 4-92, 4-103, 4-104, 
4-107, 4-108, 4-109, 5-4, 5-7, 6-4, 10-3, 10-4, 
10-5, 10-6, 10-8, 10-9, 10-12 

construction, 1, 5, 6, 9, 11, 13, 14, 15, 17, 20, 
21, 22, 24, 1-1, 1-5, 1-8, 1-10, 1-15, 2-1, 2-8, 
2-9, 2-10, 2-11, 2-13, 2-14, 3-1, 3-20, 3-21, 
3-44, 3-58, 3-60, 3-66, 3-68, 3-73, 3-74, 3-93, 
3-95, 3-99, 4-2, 4-3, 4-4, 4-5, 4-6, 4-7, 4-9, 
4-21, 4-22, 4-23, 4-25, 4-26, 4-27, 4-30, 4-31, 
4-33, 4-34, 4-42, 4-43, 4-44, 4-45, 4-55, 4-58, 
4-59, 4-62, 4-64, 4-72, 4-73, 4-74, 4-75, 4-90, 

4-91, 4-95, 4-96, 4-97, 4-98, 4-99, 4-101, 
4-103, 4-104, 4-109, 5-1, 5-2, 5-3, 5-4, 5-5, 
5-6, 5-7, 6-2, 6-3, 6-4, 6-5, 6-6, 6-7, 7-2, 7-3 

Cowlitz County, 8, 12, 18, 24, 1-15, 1-17, 2-1, 
2-7, ii, iii, iv, 3-5, 3-22, 3-23, 3-88, 3-89, 
3-91, 3-92, 3-93, 3-94, 3-95, 3-96, 3-97, 3-98, 
3-99, 3-100, 3-101, 3-102, 3-103, 3-104, 
3-105, 3-106, 3-109, 4-84, 4-89, 4-91, 4-92, 
4-108, 4-109, 5-2, 5-6, 6-1, 6-3, 6-6, i, 7-3, 
10-1, 10-7, 10-13 

Cowlitz River, ii, 1, 2, 3, 5, 6, 7, 9, 10, 11, 12, 
14, 15, 17, 18, 20, 21, 22, i, ii, 1-1, 1-2, 1-3, 
1-5, 1-6, 1-7, 1-8, 1-9, 1-10, 1-12, 1-13, 1-14, 
1-15, 2-1, 2-2, 2-3, 2-4, 2-5, 2-6, 2-7, 2-12, 
2-13, 2-14, 2-15, 2-16, ii, iii, 3-1, 3-2, 3-4, 
3-5, 3-6, 3-7, 3-9, 3-10, 3-11, 3-12, 3-13, 
3-15, 3-17, 3-20, 3-21, 3-22, 3-23, 3-24, 3-25, 
3-27, 3-28, 3-32, 3-38, 3-39, 3-40, 3-42, 3-44, 
3-47, 3-48, 3-50, 3-51, 3-52, 3-54, 3-55, 3-56, 
3-57, 3-66, 3-70, 3-71, 3-72, 3-73, 3-80, 3-84, 
3-86, 3-88, 3-89, 3-90, 3-91, 3-95, 3-96, 
3-104, 3-105, 3-106, 3-108, 3-109, 3-110, ii, 
4-2, 4-3, 4-4, 4-5, 4-6, 4-7, 4-9, 4-10, 4-11, 
4-12, 4-14, 4-15, 4-18, 4-19, 4-20, 4-21, 4-22, 
4-25, 4-29, 4-30, 4-31, 4-33, 4-36, 4-37, 4-38, 
4-40, 4-41, 4-42, 4-44, 4-45, 4-46, 4-47, 4-49, 
4-50, 4-52, 4-53, 4-54, 4-55, 4-56, 4-58, 4-59, 
4-60, 4-62, 4-63, 4-64, 4-65, 4-66, 4-67, 4-68, 
4-69, 4-70, 4-71, 4-72, 4-73, 4-74, 4-75, 4-76, 
4-77, 4-78, 4-79, 4-80, 4-81, 4-82, 4-83, 4-84, 
4-85, 4-86, 4-87, 4-88, 4-89, 4-90, 4-91, 4-92, 
4-93, 4-94, 4-95, 4-96, 4-97, 4-98, 4-100, 
4-101, 4-103, 4-104, 4-107, 4-108, 4-109, 
4-110, 5-2, 5-5, 5-6, 6-3, 6-4, 6-5, 6-6, 6-7, 
7-3, 10-1, 10-5, 10-6, 10-7, 10-10, 10-11 

Cowlitz Tribe, 18, 19, 3-59, 3-65, 3-75, 3-95, 
3-106, 3-108, 3-110, 3-111, 3-112, 4-89, 4-90, 
4-91, 4-100, 5-7, 5-8, 7-3 

cumulative effect, 23, 4-1, 4-8, 4-14, 4-107, 
4-108, 4-109, 4-110, 6-6 

Cutthroat trout, 3-55, 4-72 
debris avalanche, 5, 10, 13, 14, 18, 1-5, 1-8, 

1-12, 1-16, 2-1, 2-3, 2-12, 2-13, 3-2, 3-13, 
3-15, 3-16, 3-17, 3-18, 3-19, 3-20, 3-28, 3-34, 
3-57, 3-59, 3-110, 4-11, 4-15, 4-23, 4-30, 
4-92, 4-104, 6-5, 6-6 
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Decision Document, 5, 6, 7, 8, 1-1, 1-5, 1-6, 1-7, 
1-9, 1-12, 1-15, 3-15, 3-105, 10-9 

deposition, 1, 12, 20, 1-1, 1-8, 2-5, 2-6, 3-8, 3-9, 
3-17, 3-59, 3-60, 3-62, 3-65, 3-70, 4-3, 4-5, 
4-11, 4-14, 4-15, 4-19, 4-23, 4-25, 4-26, 4-29, 
4-31, 4-33, 4-34, 4-37, 4-40, 4-42, 4-47, 4-49, 
4-50, 4-56, 4-58, 4-59, 4-60, 4-64, 4-66, 4-72, 
4-73, 4-75, 4-77, 4-85, 4-86, 4-89, 4-92, 5-3, 
5-5 

Draft LRR, 7, 1-12, 2-5, 3-1, 3-9, 3-10, 3-12, 
3-16 

dredging, 1, 5, 6, 7, 8, 9, 11, 12, 14, 15, 22, 1-1, 
1-5, 1-6, 1-7, 1-8, 1-9, 1-13, 1-15, 2-1, 2-2, 
2-4, 2-5, 2-6, 2-7, 2-13, 2-15, 2-16, 3-2, 3-15, 
3-21, 3-22, 3-40, 3-71, 3-105, 4-3, 4-4, 4-7, 
4-9, 4-15, 4-18, 4-19, 4-20, 4-29, 4-30, 4-31, 
4-33, 4-36, 4-37, 4-38, 4-46, 4-53, 4-54, 4-55, 
4-59, 4-62, 4-63, 4-64, 4-68, 4-69, 4-70, 4-71, 
4-74, 4-75, 4-76, 4-77, 4-78, 4-80, 4-81, 4-82, 
4-83, 4-84, 4-86, 4-87, 4-88, 4-89, 4-90, 4-91, 
4-93, 4-94, 4-95, 4-96, 4-97, 4-98, 4-100, 
4-101, 4-103, 4-104, 4-109, 5-2, 5-6, 6-6 

elk, 8, 17, 1-16, 3-40, 3-41, 3-42, 3-44, 3-45, 
3-49, 3-109, 4-49, 4-50, 4-52, 4-53, 4-54, 
4-55, 4-56, 4-58, 4-60, 4-62, 4-63, 4-64, 4-65, 
4-109, 4-110, 5-1, 5-3, 5-4, 5-5, 5-6, 5-8, 7-4, 
10-1, 10-4, 10-12 

environmental consequences, 5, 1-6, 4-1, 4-3, 
4-4, 4-36, 4-77, 4-87, 4-98, 4-107, 5-1 

environmental justice, 6-7 
erosion, 10, 18, 1-16, 2-3, 3-6, 3-8, 3-13, 3-16, 

3-17, 3-19, 3-20, 3-41, 3-44, 3-57, 3-68, 3-93, 
4-23, 4-49, 4-50, 4-52, 4-53, 4-55, 4-58, 4-62, 
4-73, 4-74, 4-101, 4-103, 4-104, 6-5, 6-6 

eruption, 1, 5, 17, 1-1, 1-5, 1-8, 1-9, 1-15, 1-17, 
3-1, 3-2, 3-8, 3-15, 3-16, 3-17, 3-21, 3-22, 
3-23, 3-34, 3-41, 3-57, 3-63, 3-70, 3-71, 3-80, 
3-95, 3-109, 4-49, 4-88, 4-92, 4-104, 4-107, 
4-108, 4-110, 7-2, 10-1, 10-3, 10-8, 10-9 

Eulachon, ii, 3-56, 3-84, 3-86, 4-70, 4-82, 4-83, 
4-84, 4-87, 10-7 

Fish passage, 3-59, 4-67, 4-70 
flood, 1, 2, 5, 6, 7, 8, 9, 10, 11, 12, 17, 1-1, 1-2, 

1-5, 1-8, 1-9, 1-15, 1-16, 1-17, 2-1, 2-2, 2-3, 
2-4, 2-5, 2-6, 2-7, 2-9, 2-13, 3-1, 3-2, 3-4, 3-6, 
3-9, 3-12, 3-20, 3-23, 3-24, 3-69, 3-71, 3-104, 
3-105, 4-3, 4-9, 4-10, 4-14, 4-15, 4-22, 4-30, 
4-45, 4-89, 4-93, 4-99, 4-110, 5-1, 6-7, 7-3, 
7-4, 10-6 

flood protection, 3-6, 3-23, 4-10, 6-7 

flood risk, 1, 2, 6, 7, 10, 11, 12, 17, 1-1, 1-2, 1-8, 
1-9, 1-16, 1-17, 2-1, 2-2, 2-3, 2-4, 2-5, 3-1, 
3-2, 3-20, 3-71, 4-3, 4-9, 4-15, 4-45, 4-89, 
4-93, 4-99, 4-110, 5-1, 6-7, 7-3 

flooding risk, 1, 1-1, 3-24, 4-41 
Future Expected Deposition Scenario, 7, 11, 

1-12, 2-4, 2-5, 3-9, 3-10, 3-12, 3-16, 10-10 
Green River, 5, 1-6, 1-13, 3-2, 3-8, 3-9, 3-16, 

3-19, 3-21, 3-68, 3-73, 3-74, 3-80, 4-30, 
4-109 

habitat, 8, 16, 18, 21, 22, 24, 1-16, 2-8, 2-16, 
3-6, 3-8, 3-13, 3-21, 3-24, 3-31, 3-40, 3-41, 
3-42, 3-44, 3-45, 3-47, 3-48, 3-49, 3-50, 3-55, 
3-57, 3-59, 3-64, 3-66, 3-67, 3-68, 3-69, 3-70, 
3-72, 3-73, 3-75, 3-80, 3-81, 3-82, 3-87, 3-88, 
3-89, 3-90, 3-92, 3-95, 3-96, 4-6, 4-7, 4-9, 
4-20, 4-39, 4-49, 4-50, 4-52, 4-53, 4-54, 4-55, 
4-56, 4-58, 4-59, 4-60, 4-62, 4-63, 4-64, 4-65, 
4-66, 4-67, 4-69, 4-70, 4-71, 4-72, 4-73, 4-74, 
4-75, 4-76, 4-77, 4-78, 4-79, 4-80, 4-81, 4-82, 
4-83, 4-84, 4-85, 4-86, 4-87, 4-88, 4-99, 
4-100, 4-103, 4-104, 4-105, 4-106, 4-110, 5-1, 
5-2, 5-3, 5-4, 5-5, 5-6, 5-7, 5-8, 5-9, 6-6, 7-4, 
10-8, 10-12 

impact, 6, 11, 23, 1-15, 2-4, 3-80, 4-1, 4-2, 4-8, 
4-9, 4-10, 4-11, 4-19, 4-21, 4-22, 4-25, 4-26, 
4-30, 4-31, 4-33, 4-34, 4-36, 4-37, 4-39, 4-40, 
4-41, 4-42, 4-43, 4-44, 4-46, 4-49, 4-52, 4-53, 
4-54, 4-55, 4-56, 4-58, 4-59, 4-60, 4-63, 4-64, 
4-65, 4-66, 4-67, 4-72, 4-75, 4-81, 4-82, 4-83, 
4-84, 4-86, 4-87, 4-88, 4-92, 4-93, 4-94, 4-95, 
4-96, 4-97, 4-98, 4-99, 4-100, 4-104, 4-105, 
4-106, 4-107, 5-1, 5-2, 5-3, 5-5, 5-7, 6-6, 
10-5, 10-6 

Kelso, 1, 2, 3, 5, 8, 10, 12, 14, 18, 19, 1-1, 1-2, 
1-3, 1-5, 1-6, 1-8, 1-13, 1-15, 1-16, 2-3, 2-5, 
2-6, 2-13, 3-21, 3-23, 3-42, 3-71, 3-94, 3-95, 
3-96, 3-97, 3-98, 3-103, 3-104, 3-106, 3-109, 
4-3, 4-14, 4-15, 4-18, 4-20, 4-53, 4-68, 4-82, 
4-89, 4-90, 4-91, 4-92, 4-93, 4-95, 4-96, 
4-108, 4-109, 5-1, 7-4, 10-5, 10-11 

Klickitat River, 3-51 
Klickitat River Subbasin, 3-51, 3-53 
Lamprey, 3-57 
Lexington, 1, 2, 3, 5, 6, 8, 12, 14, 18, 1-1, 1-2, 

1-3, 1-5, 1-6, 1-8, 1-9, 1-13, 1-15, 2-5, 2-13, 
3-94, 3-95, 3-103, 3-104, 4-3, 4-14, 4-15, 
4-18, 4-19, 4-20, 4-53, 4-68, 4-89, 4-90, 4-91, 
4-92, 4-93, 4-95, 4-96, 4-108, 5-1 
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Long-Term Plan, 1, 2, 5, 13, 1-1, 1-2, 1-5, 1-6, 
1-8, 1-9, 2-8, 2-11, 4-109 

Longview, 1, 2, 3, 5, 6, 8, 10, 12, 14, 18, 19, 
1-1, 1-2, 1-3, 1-5, 1-6, 1-8, 1-9, 1-13, 1-15, 
2-3, 2-5, 2-6, 2-13, ii, 3-5, 3-21, 3-22, 3-23, 
3-42, 3-71, 3-94, 3-95, 3-96, 3-97, 3-98, 
3-100, 3-103, 3-104, 3-105, 3-106, 3-109, 4-3, 
4-10, 4-14, 4-15, 4-18, 4-20, 4-26, 4-29, 4-33, 
4-53, 4-54, 4-68, 4-70, 4-89, 4-90, 4-91, 4-92, 
4-93, 4-95, 4-96, 4-108, 4-109, 5-1, 10-2, 
10-5 

LRR, 7, 1-2, 1-12 
mitigation, 8, 12, 15, 20, 21, 24, 1-15, 2-6, 2-8, 

2-16, 3-70, 3-74, 4-2, 4-4, 4-5, 4-6, 4-34, 
4-68, 4-85, 4-86, 4-102, 4-110, 5-1, 5-2, 5-3, 
5-4, 5-5, 5-6, 5-7, 6-7, 7-2, 7-3 

monitoring, 6, 12, 14, 15, 24, 1-8, 1-17, 2-6, 2-7, 
2-8, 2-13, 2-14, 2-15, 2-16, 3-8, 3-9, 3-21, 
3-44, 3-57, 3-65, 3-66, 3-79, 4-4, 4-7, 4-85, 
4-86, 5-1, 5-2, 5-3, 5-4, 5-5, 5-6, 5-7, 5-8, 5-9, 
7-2, 7-3 

Mount St. Helens Long-Term Sediment 
Management Plan, 1, 1-1, 1-2, 10-9, 10-10 

MSH elk herd, 17, 3-40, 3-41, 3-44, 4-49, 4-50, 
4-58, 4-64 

MSH Wildlife Area, 8, 17, 1-16, 3-40, 3-41, 
3-44, 3-45, 3-46, 3-47, 3-49, 3-96, 4-50, 4-58, 
4-60, 4-62, 4-64, 4-89, 4-90, 4-91, 4-109, 5-8, 
7-4 

need, 1, 6, 10, 11, 12, 14, 1-1, 1-7, 1-15, 1-16, 
2-1, 2-3, 2-4, 2-6, 2-7, 2-8, 2-13, 3-2, 3-21, 
3-82, 4-3, 4-9, 4-15, 4-26, 4-29, 4-33, 4-68, 
4-93, 4-107, 4-108, 4-110, 5-1, 6-4, 6-5 

NF Toutle River, 3, 5, 7, 10, 17, 18, 20, 21, 22, 
24, i, ii, 1-1, 1-2, 1-3, 1-5, 1-6, 1-7, 1-9, 1-10, 
1-12, 1-13, 1-16, 2-2, 2-3, 2-7, 2-15, ii, iii, 
3-1, 3-2, 3-5, 3-6, 3-8, 3-9, 3-10, 3-13, 3-15, 
3-16, 3-18, 3-19, 3-20, 3-21, 3-22, 3-24, 3-25, 
3-26, 3-27, 3-31, 3-32, 3-34, 3-35, 3-36, 3-37, 
3-40, 3-41, 3-42, 3-43, 3-44, 3-47, 3-49, 3-57, 
3-58, 3-59, 3-60, 3-61, 3-62, 3-63, 3-64, 3-65, 
3-66, 3-68, 3-69, 3-70, 3-72, 3-74, 3-76, 3-79, 
3-80, 3-81, 3-87, 3-94, 3-95, 3-96, 3-105, 
3-106, 3-110, ii, iii, iv, 4-2, 4-3, 4-4, 4-5, 4-6, 
4-7, 4-9, 4-10, 4-11, 4-12, 4-13, 4-14, 4-15, 
4-17, 4-18, 4-19, 4-20, 4-21, 4-22, 4-23, 4-24, 
4-25, 4-26, 4-28, 4-29, 4-30, 4-31, 4-32, 4-33, 
4-34, 4-35, 4-36, 4-38, 4-39, 4-40, 4-41, 4-42, 
4-43, 4-44, 4-45, 4-46, 4-47, 4-49, 4-50, 4-51, 
4-52, 4-53, 4-54, 4-55, 4-56, 4-57, 4-58, 4-59, 

4-60, 4-61, 4-62, 4-63, 4-64, 4-65, 4-66, 4-67, 
4-68, 4-69, 4-70, 4-71, 4-72, 4-73, 4-74, 4-75, 
4-76, 4-77, 4-78, 4-79, 4-80, 4-81, 4-83, 4-85, 
4-86, 4-88, 4-89, 4-90, 4-95, 4-97, 4-98, 
4-100, 4-104, 4-106, 4-107, 4-108, 4-109, 
4-110, 5-3, 5-4, 5-6, 5-7, 5-8, 5-9, 5-10, 6-4, 
6-5 

NMFS (National Marine Fisheries Service), 
10-7 

old growth, 17, 21, 3-31, 3-48, 3-49, 3-87, 4-6, 
4-10, 4-39, 4-40, 4-41, 4-42, 4-43, 4-44, 4-45, 
4-46, 4-47, 4-85, 5-3, 5-5 

outlet works, 5, 13, 1-6, 1-7, 1-9, 2-8, 2-10, 
2-11, 3-73, 3-110, 3-111, 4-55, 4-95, 6-5 

outplant, 18, 1-9, 2-8, 3-64, 3-74, 3-75, 3-81, 
4-72, 4-85, 4-86, 5-4, 5-7 

purpose, 1, 8, 10, 11, 1-1, 1-16, 1-17, 2-1, 2-3, 
2-4, 2-7, 3-2, 3-17, 3-18, 3-60, 3-70, 3-110, 
4-3, 4-9, 4-93, 4-108, 4-110, 5-1, 5-7, 5-8, 
6-1, 6-5, 6-7, 7-3 

Salmon, iii, 3-50, 3-65, 3-78, 3-79, 3-80, 3-83, 
3-84, 3-85, 3-86, 4-81, 4-82, 4-84, 4-85, 4-87, 
10-6, 10-7 

scoping, 8, 1-16, 4-107, 4-109, 7-2, 7-3, 7-4 
sediment, 1, 2, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 

15, 17, 18, 20, 21, 22, 24, 1-1, 1-2, 1-5, 1-6, 
1-7, 1-8, 1-9, 1-10, 1-12, 1-13, 1-15, 1-16, 
1-17, 2-1, 2-2, 2-3, 2-4, 2-5, 2-6, 2-7, 2-8, 
2-10, 2-11, 2-12, 2-13, 2-14, 2-15, 2-16, 3-1, 
3-2, 3-5, 3-6, 3-8, 3-9, 3-13, 3-15, 3-16, 3-17, 
3-18, 3-19, 3-20, 3-21, 3-23, 3-25, 3-27, 3-31, 
3-34, 3-40, 3-41, 3-42, 3-44, 3-48, 3-57, 3-58, 
3-59, 3-60, 3-61, 3-62, 3-63, 3-64, 3-65, 3-66, 
3-68, 3-70, 3-71, 3-73, 3-74, 3-75, 3-87, 3-88, 
3-94, 3-95, 3-96, 3-106, 3-109, 3-110, 3-111, 
4-2, 4-3, 4-4, 4-5, 4-6, 4-7, 4-9, 4-10, 4-11, 
4-14, 4-15, 4-18, 4-19, 4-20, 4-21, 4-22, 4-23, 
4-25, 4-26, 4-27, 4-29, 4-30, 4-31, 4-33, 4-34, 
4-36, 4-37, 4-38, 4-39, 4-40, 4-41, 4-42, 4-43, 
4-44, 4-45, 4-46, 4-47, 4-49, 4-50, 4-52, 4-53, 
4-55, 4-56, 4-58, 4-59, 4-60, 4-62, 4-63, 4-64, 
4-65, 4-66, 4-67, 4-68, 4-70, 4-71, 4-72, 4-73, 
4-74, 4-75, 4-76, 4-77, 4-78, 4-79, 4-80, 4-84, 
4-85, 4-86, 4-87, 4-88, 4-89, 4-90, 4-91, 4-92, 
4-94, 4-95, 4-96, 4-97, 4-98, 4-100, 4-101, 
4-102, 4-103, 4-104, 4-106, 4-107, 4-108, 
4-109, 4-110, 5-3, 5-4, 5-5, 5-6, 5-7, 5-8, 
5-10, 6-3, 6-4, 6-5, 6-6, 6-7, 7-1, 7-2, 7-3, 7-4, 
10-4 

sediment budget, 2-5, 3-16, 3-17 
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sediment deposition, 5, 6, 15, 20, 21, 22, 24, 1-5, 
1-7, 1-8, 1-13, 2-15, 3-2, 3-17, 3-23, 3-59, 
3-61, 3-62, 3-75, 4-3, 4-4, 4-5, 4-6, 4-7, 4-9, 
4-10, 4-11, 4-14, 4-15, 4-19, 4-20, 4-21, 4-22, 
4-25, 4-26, 4-27, 4-29, 4-30, 4-31, 4-33, 4-34, 
4-36, 4-37, 4-38, 4-40, 4-42, 4-43, 4-45, 4-47, 
4-49, 4-50, 4-53, 4-56, 4-58, 4-59, 4-60, 4-62, 
4-63, 4-64, 4-66, 4-67, 4-70, 4-72, 4-73, 4-75, 
4-76, 4-80, 4-84, 4-85, 4-86, 4-87, 4-92, 5-3, 
5-4, 5-5, 5-6, 5-7, 6-7 

sediment management, 2, 6, 7, 8, 9, 13, 15, 17, 
18, 24, 1-2, 1-5, 1-6, 1-9, 1-12, 1-15, 1-17, 
2-1, 2-5, 2-8, 2-15, 2-16, 3-1, 3-16, 3-17, 
3-21, 3-76, 3-95, 4-2, 4-9, 4-30, 4-49, 4-65, 
4-66, 4-80, 4-88, 4-89, 4-108, 4-109, 5-7, 6-5, 
6-7, 7-1, 7-2, 7-3, 7-4 

sediment plain, 7, 11, 14, 15, 17, 1-10, 1-12, 2-2, 
2-4, 2-8, 2-13, 2-14, 2-16, 3-5, 3-8, 3-17, 
3-18, 3-19, 3-20, 3-25, 3-27, 3-31, 3-34, 3-40, 
3-41, 3-42, 3-44, 3-48, 3-57, 3-58, 3-59, 3-60, 
3-61, 3-62, 3-63, 3-65, 3-68, 3-87, 3-88, 3-94, 
3-96, 3-106, 3-109, 4-2, 4-3, 4-4, 4-9, 4-10, 
4-11, 4-15, 4-18, 4-19, 4-20, 4-26, 4-29, 4-30, 
4-31, 4-34, 4-36, 4-39, 4-40, 4-42, 4-44, 4-45, 
4-49, 4-50, 4-52, 4-53, 4-56, 4-58, 4-59, 4-60, 
4-62, 4-63, 4-64, 4-66, 4-67, 4-73, 4-74, 4-75, 
4-76, 4-78, 4-79, 4-80, 4-84, 4-85, 4-86, 4-87, 
4-89, 4-90, 4-91, 4-95, 4-96, 4-97, 4-98, 
4-100, 4-101, 4-102, 4-104, 4-108, 4-109, 
4-110, 5-7, 5-8, 6-3, 6-4, 6-5 

sediment transport, 2, 9, 10, 13, 20, 1-2, 2-2, 
2-3, 2-5, 2-6, 2-12, 3-6, 3-13, 3-17, 3-66, 
3-68, 3-70, 4-5, 4-9, 4-10, 4-11, 4-15, 4-18, 
4-19, 4-21, 4-25, 4-29, 4-30, 4-31, 4-36, 4-49, 
4-52, 4-53, 4-58, 4-62, 4-63, 4-73, 4-75, 4-85, 
4-86, 4-89, 4-92, 4-103, 4-110, 10-4 

spillway, 5, 6, 7, 9, 10, 11, 13, 14, 15, 18, 1-6, 
1-7, 1-9, 1-13, 1-15, 2-1, 2-2, 2-3, 2-4, 2-5, 
2-8, 2-9, 2-11, 2-12, 2-13, 2-14, 2-15, 2-16, 
3-1, 3-2, 3-19, 3-27, 3-58, 3-66, 3-67, 3-68, 
3-71, 3-72, 3-73, 3-96, 3-110, 4-2, 4-3, 4-4, 
4-9, 4-10, 4-11, 4-15, 4-19, 4-21, 4-25, 4-26, 
4-29, 4-30, 4-33, 4-36, 4-37, 4-38, 4-42, 4-55, 
4-58, 4-59, 4-60, 4-62, 4-63, 4-67, 4-70, 4-71, 
4-72, 4-73, 4-74, 4-75, 4-76, 4-80, 4-84, 4-85, 
4-86, 4-90, 4-91, 4-95, 4-96, 4-97, 4-98, 
4-101, 4-106, 4-109, 5-5, 5-6, 5-7 

spillway raise, 11, 15, 2-5, 2-14, 2-15, 2-16, 3-1, 
3-27, 4-3, 4-30, 4-33, 4-37, 4-38, 4-42, 4-58, 

4-60, 4-63, 4-72, 4-74, 4-75, 4-80, 4-91, 4-97, 
4-98, 4-101, 4-106, 4-109 

Steelhead, iii, 3-51, 3-53, 3-55, 3-65, 3-76, 3-77, 
3-83, 3-84, 3-85, 4-81, 4-82, 4-84, 4-85, 4-87, 
6-1, 10-12 

Sturgeon, ii, 3-55, 3-84, 3-86, 4-69, 4-70, 4-82, 
4-83, 4-84, 4-87, 10-4, 10-7 

Toutle River, 1, 2, 3, 5, 10, 12, 17, 20, 21, 22, i, 
1-1, 1-3, 1-5, 1-6, 1-9, 1-12, 1-13, 1-16, 1-17, 
2-2, 2-3, 2-5, 2-7, 2-15, ii, iii, 3-2, 3-5, 3-6, 
3-8, 3-9, 3-10, 3-17, 3-19, 3-20, 3-21, 3-22, 
3-24, 3-25, 3-27, 3-31, 3-32, 3-34, 3-36, 3-37, 
3-40, 3-41, 3-42, 3-44, 3-47, 3-48, 3-49, 3-50, 
3-54, 3-56, 3-57, 3-59, 3-60, 3-63, 3-65, 3-66, 
3-68, 3-70, 3-71, 3-72, 3-73, 3-74, 3-80, 3-86, 
3-87, 3-88, 3-89, 3-94, 3-95, 3-96, 3-105, 
3-108, 3-109, 3-110, 4-2, 4-3, 4-5, 4-6, 4-7, 
4-10, 4-11, 4-14, 4-15, 4-18, 4-19, 4-20, 4-21, 
4-22, 4-25, 4-29, 4-30, 4-31, 4-33, 4-36, 4-37, 
4-38, 4-40, 4-41, 4-42, 4-43, 4-44, 4-45, 4-46, 
4-47, 4-49, 4-50, 4-52, 4-53, 4-54, 4-55, 4-56, 
4-58, 4-59, 4-60, 4-62, 4-63, 4-65, 4-66, 4-67, 
4-68, 4-69, 4-70, 4-71, 4-72, 4-73, 4-74, 4-75, 
4-76, 4-77, 4-78, 4-79, 4-80, 4-81, 4-85, 4-86, 
4-88, 4-92, 4-100, 4-106, 4-108, 4-109, 4-110, 
5-7, 5-8, 6-4, 10-1, 10-4, 10-5, 10-6, 10-7, 
10-8, 10-9, 10-11 

transport reach, 1-13, 3-13, 3-19, 3-70, 4-21 
USFWS (U.S. Fish and Wildlife Service), 10-10 
vegetation, 13, 21, 24, 1-10, 2-12, 3-2, 3-8, 3-20, 

3-21, 3-24, 3-25, 3-27, 3-28, 3-30, 3-32, 3-34, 
3-41, 3-44, 3-48, 3-49, 3-50, 3-59, 3-60, 3-61, 
3-62, 3-67, 3-68, 3-69, 3-72, 3-90, 3-92, 
3-108, 4-6, 4-9, 4-10, 4-11, 4-15, 4-20, 4-26, 
4-34, 4-36, 4-39, 4-40, 4-41, 4-42, 4-43, 4-44, 
4-45, 4-46, 4-47, 4-49, 4-50, 4-52, 4-53, 4-54, 
4-55, 4-56, 4-58, 4-59, 4-60, 4-62, 4-63, 4-64, 
4-67, 4-80, 4-84, 4-104, 4-105, 4-108, 5-1, 
5-3, 5-5, 5-7, 5-8, 5-9, 6-3 

Washington Department of Fish and Wildlife 
(WDFW), 1-9 

wetlands, 17, 20, 21, 24, 2-8, 2-16, 3-23, 3-24, 
3-25, 3-27, 3-28, 3-31, 3-44, 3-48, 3-49, 3-82, 
3-88, 3-90, 4-5, 4-6, 4-9, 4-15, 4-20, 4-26, 
4-29, 4-33, 4-36, 4-38, 4-39, 4-42, 4-46, 4-47, 
4-52, 4-53, 4-59, 4-63, 4-80, 4-85, 4-105, 5-1, 
5-2, 5-3, 5-4, 5-5, 5-8, 6-4, 6-6, 6-7, 10-10 

Weyerhaeuser, 3-20, 3-21, 3-40, 3-94, 3-96, 
3-109, 4-108, 4-109, 10-13 
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wildlife, 8, 15, 17, 18, 21, 22, 24, 1-16, 1-17, 
2-8, 2-16, 3-40, 3-44, 3-48, 3-49, 3-69, 3-74, 
3-96, 3-105, 4-6, 4-7, 4-20, 4-49, 4-50, 4-52, 
4-53, 4-54, 4-55, 4-59, 4-63, 4-64, 4-65, 4-80, 

4-83, 4-85, 4-87, 4-88, 4-96, 4-98, 4-99, 
4-100, 4-104, 4-105, 4-107, 4-109, 4-110, 5-2, 
5-4, 5-6, 5-8, 6-2, 7-2, 7-4 
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Appendix A: 
Scoping Summary 



 

Scoping Summary 
Scoping is the initial stage of the EIS process used to identify issues, alternatives, and impacts to be 
addressed in the NEPA analysis. Public comments were accepted from the date of publication of the 
Notice of Intent on December 21, 2012 (Attachment 1) until April 6, 2013. Two public meetings were 
held in Kelso and Toutle, Washington on March 6 and 13, 2013, respectively.  The announcement for the 
public scoping meetings is included in Attachment 2. Forty-four people attended the public scoping 
meetings. USACE staff provided a brief presentation to give participants an understanding of the 
proposed alternatives and how the SEIS process will be used by the USACE to select an alternative, with 
specific attention to how and when the public may provide input. Participants were engaged in a 
question/answer-session with USACE staff and were asked to submit written comments either at the 
meeting or at a later date through the mail or email.  

Comments received indicated that the public were generally concerned with fish and fish habitat, visual 
impacts, cultural resources, endangered species, wildlife and habitat (including elk and the MSH Wildlife 
Area managed by WDFW), flood-risk management, hydrology and water quality, placement of dredged 
sediments, effects analysis, alternatives, presentation of analysis results, and finances. In general, all 
alternatives received a similar level of public support.  The comments received are included in 
Attachment 3. The USACE reviewed and considered all these comments as part of determining the scope 
of the analysis presented in this SEIS. An increased focus was placed on inventory and analysis to 
resources identified during the scoping process.  
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[Federal Register Volume 77, Number 246 (Friday, December 21, 2012)] 
[Notices] 
[Page 75622] 
From the Federal Register Online via the Government Printing Office [www.gpo.gov] 
[FR Doc No: 2012-30847] 

----------------------------------------------------------------------- 

DEPARTMENT OF DEFENSE 

Department of the Army; Corps of Engineers 

Intent To Prepare a Draft Supplemental Environmental Impact  Statement for Development of a Long-
Term Sediment Management Plan of the Mount St. Helens Sediment Retention Structure in the North 
Fork Toutle River  

AGENCY: Department of the Army, U.S. Army Corps of Engineers, DOD. 

ACTION: Notice of intent. 

----------------------------------------------------------------------- 

SUMMARY 
The U.S. Army Corps of Engineers, Portland District, intends  to prepare a Draft Supplemental 
Environmental Impact Statement (DSEIS)  to assess impacts associated with alternatives for the long-
term  management of the existing Mount St. Helens (MSH) Sediment Retention Structure (SRS) located 
at river mile 13.2 of the North Fork Toutle River. The MSH SRS is a single-purpose structure constructed 
in 1987-1989 to trap and control downstream movement of volcanic sediments eroding from the debris 
avalanche of Mount St. Helens. The purpose of the long-term management of the existing MSH SRS is to 
continue to provide flood damage reduction benefits to downstream communities along the Cowlitz River 
including Longview, Kelso, Castle Rock, and Lexington, Washington. 

DATES 
A Draft Supplemental Environmental Impact Statement is expected to be available for public review and 
comment in 2013. 

FOR FURTHER INFORMATION CONTACT 
Mr. Tim Kuhn, at the U.S. Army Corps of Engineers, Portland District, P.O. Box 2946, Portland, OR 
97204, by phone at 503-808-4752 or email: Timothy.s.kuhn@usace.army.mil. 

SUPPLEMENTARY INFORMATION 
Announcement is made by the U.S. Army Corps of Engineers, Portland District (Corps), that a DSEIS 
will be developed to address environmental changes that have occurred since the original EIS was 
published in December 1984. The Water Resources Development Act of 2000, Section 339, authorized 
the Corps to maintain the flood damage reduction benefits through the end of the Mount St. Helens 
project planning period, which is 2035. The originally authorized work is described in the October 1985 
report of the Chief of Engineers titled, Mount St. Helens, Washington, Decision Document (Toutle, 
Cowlitz, and Columbia Rivers), published as House Document No. 135, 99th Congress. Continued work 

 



 

on the Mount St. Helens project will be accomplished under the existing open construction project that 
was authorized in August 1985. The State of Washington is the non-federal sponsor of the project, and 
cost-sharing requirements are outlined in a 1986 Local Cooperation Agreement between the Department 
of the Army and State of Washington and Cowlitz County diking districts. 

Scoping Process 
a. The Corps of Engineers invites affected Federal, State, and local agencies, Native American 

tribes, and other interested organizations and individuals to participate in the development of the 
DSEIS. The Corps of Engineers anticipates conducting a public scoping meeting for this DSEIS 
in early 2013. The exact date, time, and location of this meeting have not yet been determined. 
This information will be publicized once the meeting arrangements have been made. The Corps 
will provide notice to the public of additional opportunities for public input on the SEIS during 
review periods for the draft and final SEIS. 

b. Significant issues to be analyzed in depth in the DSEIS include alternatives for managing 
estimated volumes of sediment (sediment decay rate), potential impacts to fish and wildlife, and 
potential impacts to tributaries of the North Fork Toutle River, associated wetlands, and potential 
impacts to downstream waterways including the Cowlitz River. 

c. The Corps will serve as the lead Federal agency in preparation of the DSEIS. The Corps intends 
to coordinate and/or consult with Federal and State agencies, as well as interested Native 
American Tribes during the scoping and preparation of the DSEIS. A decision will be made 
during the scoping process whether other agencies and/or Tribes will serve in an official role as 
Cooperating Agencies. 

Dated: December 7, 2012. 
John W. Eisenhauer, 
Colonel, Corps of Engineers, District Commander. 
[FR Doc. 2012-30847 Filed 12-20-12; 8:45 am] 
BILLING CODE 3720-58-P 
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Corps Seeks comments for Mount St. Helens Environmental Impact 
Statement, Hosts Public Meetings 
Posted 2/26/2013 
Release no. 13-009 

Contact:  Diana Fredlund 
503-808-4510 
diana.j.fredlund@usace.army.mil 

PORTLAND, Ore. - The U.S. Army Corps of Engineers is beginning the scoping process for a 
supplemental Environmental Impact Statement on its Mount St. Helens long-term sediment management 
program. The public is invited to comment on the scope of the Supplemental Environmental Impact until 
April 6, 2013. 

The Portland District is planning its long-term management of the Mount St. Helens Sediment Retention 
Structure through the year 2035. The purpose and need for the SRS is to maintain flood-risk protection at 
specified levels for the cities of Castle Rock, Lexington, Kelso and Longview, Wash. 

Scoping is the initial stage of the SEIS process, which is used to identify issues, alternatives and impacts 
to be addressed in the National Environmental Policy Act analysis. The four proposed alternative plans 
will be presented at the scoping meetings and the public will be asked to provide written comments. 

The Corps is hosting two public meetings, March 6 in Kelso, Wash., and March 13 in Toutle, Wash.   

Wednesday, March 6, 2013 – 5:30 p.m. 
Cowlitz Regional Conference Center 
1900 7th Ave. 
Longview, Wash.  
 
Wed., March 13, 2013 – 5:30 p.m 
Toutle High School 
5050 Spirit Lake Memorial Hwy. 
Toutle, Wash. 

Each meeting will include a brief presentation, display materials and an opportunity to ask questions of 
members of the SEIS team. 

Mount St. Helens erupted May 18, 1980, blasting more than 3 billion cubic yards of volcanic ash and 
debris 14 miles into the sky and thundering down the mountain in an immense landslide of mud and rock. 
Congress assigned the Portland District the responsibility and authority to find long-term solutions to 
manage the continuing flow of sediment and reduce flooding. 
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1  Introduction 
1.1 Project Overview 
The May 18, 1980 Mount St. Helens stratovolcano eruption was triggered by a massive landslide on the 
north flank of the volcano. The initial pyroclastic flow decimated the landscape within the immediate 
blast zone of 230 square miles (Leavesley et al. 1989). A subsequent lahar, a mud and debris flow 
resulting from the near-instantaneous melting of the glaciers and snowpack of Mount St. Helens (MSH) 
mixed with pyroclastic and landslide material, scoured and buried the valley bottom of North Fork (NF) 
Toutle River. Reaching as far down valley as the Columbia River, the lahar deposited material in NF and 
South Fork (SF) Toutle Rivers, Toutle River and Cowlitz River (Major 2004), resulting in significant 
raises to base flood elevations and the flooding potential for the communities of Castle Rock, Lexington, 
Kelso, and Longview, Washington. 

Emergency actions immediately following the eruption included, among others, the construction of 
temporary debris dam structures on NF and SF Toutle rivers, levee raises along the Cowlitz River, and 
dredging the lower Cowlitz River and Columbia River for navigability and to reduce flood potential 
(USACE 2012). A permanent Sediment Retention Structure (SRS) was constructed from 1987 to 1989 on 
the NF Toutle River. The SRS traps sediment transported downstream from the MSH debris avalanche 
and the lahar and tephra deposits in the river basin (Figure 1-1). As of June 2012, sediment accumulation 
in the MSH sediment plain upstream of the SRS has reached 115 million cubic yards (mcy). The SRS 
currently exists in a run-of-the-river condition. The SRS sediment trapping efficiency had decreased from 
92% shortly after completion of the SRS, to 31% prior to the 7-foot spillway crest raise in summer 2012 
(USACE 2012). The condition of the SRS as run-of-river allows sediment to flow over the spillway 
resulting in increased flood risk to downstream communities (USACE 2012). 

The 1985 Long-Term Plan summarized the engineering, environmental, and cost analyses completed by 
USACE to evaluate preferred sediment management measures. The 1985 Long-Term Plan was developed 
in conjunction with the 1984 Feasibility Report and EIS, which was completed to evaluate project 
alternatives and environmental consequences and meet USACE’s requirement under NEPA. The 1985 
Decision Document served as the record of decision for the 1984 Feasibility Report and EIS.  

During the development of the 1985 Long-Term Plan and the 1984 Feasibility Report and EIS, the 
USACE considered 13 potential measures, some of which were expansions of the measures used during 
emergency operations (USACE 1984, 1985a). The 1985 Decision Document resulted in a plan to 
construct a single, large SRS on the NF Toutle River with implementation of as-needed dredging as the 
long-term solution to solve the sedimentation problem through the project-planning period ending in 2035 
(USACE 1985b).  

Changes in federal laws, costs associated with large-scale dredging, and existing conditions in the project 
area have necessitated the re-evaluation of the original framework. A new long-term sediment 
management plan is necessary to provide flood damage protection to downstream communities. Four 
long-term sediment management alternatives are currently being evaluated. Each alternative would 
impact biological and ecological conditions in the NF Toutle River watershed. This wetland delineation 
report provides a description of existing wetland environments within the area of potential effects 
associated with action alternatives. Results will be used to assess the wetland impacts resulting from the 
proposed action alternatives in a Supplemental Environmental Impact Statement that is underway.  
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Figure 1-1. Project vicinity map 
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1.2 USACE Jurisdiction 
Discharge of dredged or fill material into Waters of the United States (U.S.) is regulated by Section 404 
of the Clean Water Act (CWA). The USACE retains jurisdiction over Waters of the U.S. which include 
traditional navigable waters, their tributaries, and all other waters including wetlands that are adjacent to 
Waters of the U.S. Following various court decisions, the term ‘adjacent’ refers to wetlands that are 
bordering, contiguous, or neighboring a traditional navigable water (TNW) of the U.S., or a tributary to 
one. Wetlands, as ‘Special Aquatic Sites’, receive special treatment under CWA Section 404 and are 
defined as the following:  

Those areas that are inundated or saturated by surface or ground water at a frequency and 
duration sufficient to support, and that under normal circumstances do support, a prevalence of 
vegetation typically adapted for life in saturated soil conditions. Wetlands generally include 
swamps, marshes, bogs, and similar areas. (USACE 1987). 

In 2001 in the case of Solid Waste Agency of Northern Cook County (SWANCC) v. United States Army 
Corps of Engineers, the Supreme Court ruled the USACE does not have the authority to regulate isolated, 
intrastate waters based solely on the Migratory Bird Rule. This rule previously granted jurisdiction as 
migratory bird species traveled between isolated wetlands and Traditional Navigable Waters. Current 
regulatory standing, which includes the Rapanos Case Decision (case decision in 2006, and EPA/Army 
Corps memorandum in 2008), states the USACE will assert jurisdiction in areas of TNW, wetlands 
adjacent to TNW, non-navigable tributaries of TNW (relatively permanent and those that are not 
relatively permanent), and wetlands adjacent to any TNW or tributary even if they do not directly abut a 
relatively permanent water (RPW), granted they have a significant nexus to a TNW or interstate water 
(547 U.S. 715).  

The NF Toutle River is a RPW and a tributary to the Toutle River, which flows to the Cowlitz River 
which in turn discharges into the Columbia River, a traditional navigable water of the U.S. All wetland 
environments identified in this report are either contiguous with the NF Toutle River as they are 
inundated by high flow of the RPW, or adjacent to the RPW while having a significant nexus to it. All 
wetlands outlined in this report are subject to USACE regulation under the CWA and recent court rulings. 
Large portions of the sediment plain are not identified as wetlands, either because less than 5% cover of 
vegetation is maintained, the substrate lacks hydric soil indicators, or the lack of both hydric soil 
indicators and less than 5% cover of vegetation. 

1.3 Wetland Functions and Values 
Wetland environments provide a multitude of benefits pertaining to environmental and ecological 
functions, yielding value to humans and other species that utilize wetland environments. Valuation of 
wetlands from an anthropogenic viewpoint can be divided into population level, ecosystem level, and 
global level functions (Mitsch and Gosselink 2007). At each level, wetlands provide services to humans 
and the environment. These services can be generalized into ecological, socio-cultural, and economic 
values (De Groot et al. 2006).  

At the population level, wetlands provide habitat and refugia for an abundance of animals such as beaver 
and muskrats, waterfowl, and numerous larger species such as elk, moose and deer. Frequently hunted 
and utilized by humans, wetland animal populations can provide an economic base to neighboring 
communities, especially true with regard to elk hunting in the NF Toutle River watershed. Wetland 
environments also provide a source for timber and culturally important plant harvest, as well as habitat for 
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rare and endangered plant species. Ecologically, wetland plants and animals provide an important source 
of biodiversity, play an important role in biological productivity, and can also function as ecosystem 
engineers (e.g. beaver populations). Wetland populations also serve an important cultural role in many 
communities, providing aesthetic, subsistence, and intrinsic value as well as educational opportunities. 

Wetlands often serve as an interface between upland areas and rivers, lakes and other water bodies. As 
such, wetlands play an important role in filtering nutrients, sediment, and pollutants from terrestrial 
sources before these materials enter waterways and potentially affect aquatic life and habitat as well as 
water sources for humans. Wetlands can also function to temporarily store flood water, reducing flooding 
risk to downstream communities. These ecosystem-level wetland functions can provide broad ecological 
values ranging from nutrient cycling to sediment retention and erosion control. Economically, wetland 
functions at the ecosystem-level can buffer communities against costs associated with wastewater and 
stormwater treatment and flood risk. Additionally, wetland ecosystems provide intrinsic and aesthetic 
value, and provide a wide variety of recreational opportunities.     

Functions of wetlands can also be valued at a global level. Wetlands can influence the global cycling of 
nitrogen, sulfur, and carbon (Mitsch and Gosselink 2007). Denitrification, reduction and recycling of 
sulfates, and the storage of carbon are all important wetland functions with an important value to humans. 
These global values are scaled according to the overall size and extent of wetlands. The broad range of 
ecological and environmental functions of wetlands and their anthropocentric valuation yields their 
importance at population, ecosystem, and global levels.  

2 Methodology 
2.1 Overview 
The methodology for determining the extents of existing wetland environments in the NF Toutle River 
sediment plain and peripheral areas follows the Level 3 routine determination method outlined in the 
Corps of Engineers Wetland Delineation Manual (Environmental Laboratory 1987), and The Regional 
Supplement to the Corps of Engineers Wetland Delineation Manual: Western Mountains, Valleys, and 
Coast Region (version 2.0) (Environmental Laboratory 2010). Initially, aerial photography was utilized to 
map existing and potential wetlands. On-site visits to representative wetland areas supplemented the 
remote wetland determination and provided verification of wetland areas. In the field effort, valley walls 
served as baseline transects, and data points were established along those transects where changes in 
vegetation or hydrology were observed. The presence or absence of all three wetland parameters was then 
recorded. As outlined in the 1987 manual and 2010 regional supplement, an area is determined to be a 
wetland only if it meets all three wetland parameters: 

1. Hydrophytic Vegetation: “Hydrophytes grow in water or on a substrate that is saturated at a 
frequency and duration during the growing period sufficient to affect plant occurrence” (NTCWV 
2012). 

2. Hydric Soil: “A soil that formed under conditions of saturation, flooding, or ponding long 
enough during the growing season to develop anaerobic conditions in the upper part” (USACE 
1987). 

3. Wetland Hydrology: “All hydrologic characteristics of areas that are periodically inundated or 
have soils saturated to or near the surface during a portion of the growing season” (USACE 
1987). 
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Establishing additional cross-sections perpendicular to baseline transects was not feasible due to the size 
and remoteness of the survey area as well as a lack of vehicle access which limited the field investigation. 

Potential effects to wetlands from proposed alternative management actions will extend to, at most, areas 
of the MSH sediment plain and periphery extending from the existing SRS upstream to approximately the 
N-1 debris dam. This area defines the wetland survey area (Figure 2-1).  
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Figure 2-1. Wetland survey area and field survey summary 



Draft Wetland Resources Report 

              Mount St. Helens Sediment Retention Structure Page 7 
              Wetland Resources   July 2014 

2.2 Wetland Determination Methodology 

2.2.1 Remote Sensing 
Aerial imagery analysis provided the basis for the wetland determination remote sensing effort. 
Orthorectified aerial imagery can provide high-resolution views of large project areas, and in many cases 
can display changes in vegetation communities, inundation if groundwater or surface water conditions 
were favorable during the aerial imagery acquisition season and time, and temporal changes to vegetation 
and hydrology if a time series of aerial imagery is available. For this wetland survey area, the analysis 
used National Agriculture Imagery Program (NAIP) imagery from 2013. The imagery has a ground 
resolution of one meter. Imagery was collected July 14, 2013, providing a sufficient view of the 
environment during the growing season.  

While aerial imagery provided visual orientation, airborne Light Detection and Ranging (LiDAR) data 
supplied high-resolution elevation data for the entire wetland survey area. Sending series of light pulses 
from an aircraft, the resultant point clouds carry precise elevation information. Secondary algorithms 
partition point clouds into bare earth and top-of-canopy points. Canopy height, tree species, and other 
products, can be obtained from the LiDAR data. For this wetland determination effort, LiDAR data were 
used to determine subtle slope breaks in the sediment plain, and to analyze canopy height for an 
approximation of vegetation composition. Together, aerial imagery and LiDAR data interpretation 
provided a quality remote sensing platform for defining wetland boundaries. 

2.2.2 Field Effort 
Remotely-defined wetland areas were field verified by USACE and contractors in three general locations, 
including in the vicinity of the Pullen Creek, Hoffstadt Creek, and Alder Creek confluences with the NF 
Toutle River and sediment plain. Wetland features encountered in these areas are representative of 
wetland types throughout the project area. The data collected at these locations provided ground-
verification of the remote sensing wetland determination effort. Locations of data points in relation to the 
sediment plain and perennial tributary junctions are shown in Figure 2-1. 

Field data collection occurred on August 14, October 18, and October 31, 2013. Data points were 
established in wetland and upland areas, and a USACE Wetland Determination Data Form: Western 
Mountains, Valleys, and Coast Region (Version 2.0) was completed for each point. A determination of 
wetland status was made based on the presence or absence of the three wetland parameters (i.e., 
hydrophytic vegetation, hydric soil, and wetland hydrology). Vegetation was sampled by stratum, with 30 
foot, 15 foot and 5 foot radius circular plots used for tree, sapling/shrub, and herbaceous strata, 
respectively. Soil pits were generally excavated to at least 16 inches below the surface. Soil color in each 
soil horizon was characterized with the use of a Munsell soil-color chart, and texture was determined by 
hand. Presence of redox features was observed, and their color, percent, type, and location was recorded. 
For most data points, photos were obtained and a GPS point was collected using a Trimble GeoXT 
mapping-grade GPS receiver characterized by sub-meter accuracy following differential correction. 
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3 Site Conditions 
3.1 Overview and Landscape Setting 
The NF Toutle River sediment plain, which includes the wetland survey area, is located upstream of the 
Sediment Retention Structure (46°21ꞌ49.1ꞌꞌ N, 122°32ꞌ55.1ꞌꞌ W) in Cowlitz County, Washington (see 
Figure 1-1). Most of the wetland survey area is situated in Township 10 North, Range 2 East, with the 
south-eastern portion in Township 10 North, Range 3 East. 

The sediment plain was initially formed by the lahar that flowed through the NF Toutle River valley 
bottom following the volcanic eruption in 1980. Composed of glacial and snowpack melt water, landslide 
and pyroclastic material, felled trees and other debris, the viscous mudflow scoured and buried the valley 
bottom and transformed the once-mature NF Toutle River into a volatile and dynamic braided river 
system. With its headwaters mainly on the northern flank and blast zone area of MSH, the NF Toutle 
River and the sediment plain that now envelops the valley floor continues to accrue sediment from the 
MSH debris avalanche. Seasonal variation in stream discharge and weather conditions further exacerbate 
the unstable channel morphology. 

The MSH sediment plain is a low gradient planar surface punctuated by a few higher elevation terraced 
locations that bifurcate the lahar deposit. The even slope of the sediment plain is usually interrupted by an 
abrupt transition to a steep hillslope, often within a few lineal feet. Exceptions to this scenario are some 
tributary outlet areas, for example the Alder Creek confluence highlighted in Figure 3-1. Most of the 
sediment plain in the wetland survey area remains unvegetated or only seasonally vegetated due to the 
dynamic nature of the unconsolidated sediment and fluvial geomorphology. Upland hillsides and 
vegetated islands that rise above the sediment plain are often heavily forested with upland conifer species.  
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Figure 3-1. Slope Analysis 
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3.2  Contributing Drainages 
The NF Toutle River watershed extends from the MSH crater to the north and west, terminating at the NF 
and SF Toutle River junction with the formation of mainstem Toutle River. The watershed area that 
contributes flow to the sediment plain upstream of the SRS encompasses 144 square miles, which 
includes drainage area from the crest of the volcano and crater and encompasses all tributary watershed 
areas. Main tributary watersheds contributing flow to the NF Toutle River near the sediment plain 
upstream of the SRS include nine drainages, summarized in Table 3-1 with total area and estimated two-
year discharge (USACE 2013). 

Table 3-1. Main tributary watersheds to NF toutle River 
upstream of SRS, listed in order of outlet proximity to SRS. 

Main Tributary  Watershed Area 
(mi2) 

Estimated  
2-year Discharge (cfs) 

Pullen Creek 3.6 169 
Alder Creek 7.5 389 

Hoffstadt Creek 19.8 969 
Cow Creek 2.9 162 
Deer Creek 7.8 455 
Bear Creek 6.4 393 
Elk Creek 1.4 117 

Maratta Creek 4.0 291 
Jackson Creek 4.0 320 

 

3.3  Site Conditions Specific to Wetland Criteria 

3.3.1 Vegetation 
The majority of the sediment plain within the wetland survey area is unvegetated or contains less than 5 
percent vegetative cover, due in large part to channel instability throughout the sediment plain and the 
lack of stable substrates to support vegetative growth. Narrow, linear bands of shallow swales within the 
sediment plain often hold water from high-flow events, and may temporarily support sedges and rushes as 
well as willow and cottonwood seedlings (Figure 3-2). In a more stable environment, these micro-swales 
could potentially serve as sites for initializing primary succession of vegetation communities. Often algae-
choked, these disconnected channel areas provide important habitat for reptile and amphibian species, 
including the western toad (Bufo boreas).  
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Figure 3-2. Shallow swales within MSH sediment plain, looking downstream (left) 
and upstream (right) 

 

Islands of mature vegetation within the sediment plain also exist, and consist mainly of conifer-dominated 
upland forest environments. Occupying higher elevation sites in the sediment plain, a majority of these 
areas exhibit a more mature forest and shrub community than surrounding areas, and some include 
dominant cover of invasive species such as trailing blackberry (Rubus ursinus) and Scotch broom 
(Cytisus scoparius). Topographically disconnected from the sediment plain and the scouring effects of the 
NF Toutle River’s seasonal channel migration, the more developed soil and seedbanks allow retention of 
nutrients and organics which, in turn, supports vegetative growth and post-primary succession of plant 
communities. 

Most peripheral areas of the sediment plain are upland and include steep hillslope areas to the north and 
east of the sediment plain, as well as more gentle-gradient environments to the south and west of the 
sediment plain. Forested upland areas are dominated by red alder, Douglas fir (Pseudotsuga menziesii), 
big-leaf maple (Acer macrophyllum), and western hemlock (Tsuga heterophylla) in the overstory, and 
western swordfern (Polystichum munitum), blackberry species, and common introduced grass species in 
the understory, together representing a mid- to late-seral stage of forest cover. Willow and cottonwood 
populations, in addition, are often overstory dominants in riparian habitats.  

Intermediate between the flat, mostly unvegetated sediment plain and steeper upland areas, thin strips of 
wetland vegetation may exist. Often bordered by a linear hedge of red alder on the sediment plain side 
and a steep slope on the upland side, these areas display hydrologic characteristics of wetland 
environments, a dominance of vegetation common to wetlands including sedges, rushes, grasses, and 
willows, and a hydric soil substrate. Additionally, major tributary and minor seep delta environments 
exhibit a dominance of a variety of wetland and riparian vegetation communities, as discussed further in 
Section 4 of this report. 
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3.3.2  Soil 
Natural Resources Conservation Service (NRCS) defined soil units within the wetland survey area 
include 23 distinct soil units (Figure 3-3). Major soil units are summarized in Table 3-2. Within the 2,761 
acre sediment plain within the wetland survey area, 29 percent of soil is classified by NRCS as 
Riverwash, occurring on floodplains with 0 to 2 percent slope with a somewhat poorly drained drainage 
class, a depth to water table of 0 to 24 inches, and a typical profile from 0 to 60 inches of stratified gravel 
to sand. Thirty-one percent of the sediment plain is Soil Unit 35, Cowlitz very gravelly sand, 0 to 1 
percent slopes occurring on terraces and floodplains, with parent material as alluvium over mudflow 
deposits. The typical profile includes very gravelly sand from 0 to 10 inches, and extremely gravelly sand 
from 10 to 60 inches. The third most abundant soil unit within the sediment plain is Solo gravelly loamy 
sand, occurring on terraces and fans with parent material consisting of volcanic ash and pumice over 
lahar, with a typical profile of variously gravelly, loamy, and cobbly sand down to 60 inches below the 
soil surface (NRCS 2013).  

Outlying the existing sediment plain, but within the wetland survey boundary, 19 distinct NRCS Soil 
units are found. The soil in 39 percent of the 366 acre area is classified as Cowlitz very gravelly sand, and 
is most often contiguous with the same soil unit within the sediment plain. Cinebar silt loam makes up 
roughly 13 percent of this impact area outside the sediment plain, having 5 to 20 percent slopes, and 
occurring on hillslopes with parent material of volcanic ash over glaciofluvial deposits. Solo gravelly 
loamy sand is also present at 13 percent of the impact area on the periphery of the sediment plain (NRCS 
2013). 

As noted in descriptions of typical soil profiles within the sediment plain (Table 3-2), a majority of the 
sediment plain substrate consists of unconsolidated sandy material. With parent materials of alluvium 
over mudflow deposits, or volcanic ash and pumice over lahar deposits, soil genesis on the MSH 
sediment plain is in primary stages. Most outlying fringes of the sediment plain within the wetland survey 
area include soil substrates with loamy textures and wetlands situated in this zone meet wetland criteria as 
all three parameters (wetland vegetation, soil, and hydrology) are present. While wetland hydrology is 
likely present through the entirety of the sediment plain, either the lack of vegetative cover or the absence 
of hydric soil indicators in the soil preclude a wetland definition as defined by Section 404 of the CWA.  
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Figure 3-3. NRCS Soil Map Units. 
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Table 3-2. NRCS Soil Map Unit descriptions of major soil units within the wetland 
survey area (NRCS 2013) 

Setting Properties and Qualities Interpretive 
Groups 

Typical 
Profile 

172 - Riverwash 

Landform: Flood 
plains 
 

Slope: 0 to 2 percent 
Drainage class: Somewhat poorly drained 
Depth to water table: About 0 to 24 inches 
Frequency of flooding: Frequent 

Farmland 
classification:        
Not prime 
farmland 
Land capability 
(nonirrigated): 8 

0 to 60 inches: 
Stratified gravel 
to sand 

35: Cowlitz very gravelly sand 

Landform: Terraces, 
flood plains 
 
Parent material: 
Alluvium over 
mudflow deposits 

Slope: 0 to 1 percent 
Depth to restrictive feature: More than 80 
inches 
Drainage class: Somewhat excessively 
drained 
Capacity of the most limiting layer to 
transmit water (Ksat): High to very high 
(5.95 to 19.98 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: Occasional 
Frequency of ponding: None 
Available water capacity: Very low (about 
2.4 inches) 

Farmland 
classification:       
Not prime 
farmland 
Land capability 
(nonirrigated): 4s 
Hydrologic Soil 
Group: A 

0 to 10 inches: 
Very gravelly 
sand 
10 to 60 inches: 
Extremely 
gravelly sand 

200: Solo gravelly loamy sand 

Landform: Terraces, 
fans 
 
Parent material: 
Volcanic ash and 
pumice over lahar 

Slope: 0 to 8 percent 
Depth to restrictive feature: 20 to 40 inches 
to cemented horizon 
Drainage class: Moderately well drained 
Capacity of the most limiting layer to 
transmit water (Ksat): High to very high 
(5.95 to 19.98 in/hr) 
Depth to water table: About 18 to 36 
inches 
Frequency of flooding: None 
Frequency of ponding: None 
Available water capacity: Very low (about 
1.7 inches) 

Farmland 
classification:       
Not prime 
farmland 
Land capability 
(nonirrigated): 4s 

0 to 2 inches: 
Gravelly loamy 
sand 
2 to 20 inches: 
Gravelly loamy 
sand 
20 to 32 inches: 
Gravelly sand 
32 to 60 inches: 
Very cobbly 
sand, very 
gravelly sand, 
extremely 
gravelly sand 

26: Cinebar silt loam 

Landform: Hillslopes 
 
Parent material: 
Volcanic  ash over 
glaciofluvial 
deposits 

Slope: 5 to 20 percent 
Depth to restrictive feature: More than 80 
inches 
Drainage class: Well drained 
Capacity of the most limiting layer to 
transmit water (Ksat): Moderately high to 
high (0.57 to 1.98 in/hr) 
Depth to water table: More than 80 inches 
Frequency of flooding: None 
Frequency of ponding: None 
Available water capacity: Very high 
(about 16.6 inches) 

Farmland 
classification: 
Farmland of 
statewide 
importance 
Land capability 
(nonirrigated): 4e 
Hydrologic Soil 
Group: B 

0 to 10 inches: Silt 
loam 
10 to 23 inches: 
Silt loam 
23 to 60 inches: 
Silt loam 

50: Ferteg silt loam 
Landform: Hillslopes, 
terraces 

Slope: 0 to 8 percent 
Depth to restrictive feature: More than 80 

Farmland 
classification:          

0 to 6 inches: Silt 
loam 
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Setting Properties and Qualities Interpretive 
Groups 

Typical 
Profile 

 
Parent material: 
Volcanic ash over 
dense glaciofluvial 
deposits 

inches 
Drainage class: Moderately well drained 
Capacity of the most limiting layer to 
transmit water (Ksat): Moderately low to 
moderately high (0.06 to 0.20 in/hr) 
Depth to water table: About 30 to 42 
inches 
Frequency of flooding: None 
Frequency of ponding: None 
Available water capacity: High (about 
11.1 inches) 

All areas are prime 
farmland 
 
Land capability 
(nonirrigated): 2e 
 
Hydrologic Soil 
Group: C 

6 to 25 inches: Silt 
loam 
25 to 34 inches: 
Silty clay loam 
34 to 60 inches: 
Silty clay loam 

 

3.3.3  Hydrology 
The National Hydrography Dataset-defined water surface information for the wetland survey area 
includes perennial and intermittent streams and rivers. Five major perennial tributaries flow into the NF 
Toutle River and sediment plain within the wetland survey area, including Hoffstadt Creek, Deer Creek, 
Alder Creek, Pullen Creek, and Stitz Creek (Figure 3-4). Currently, the NF Toutle River flows over the 
SRS. Other surface hydrology within the study area includes intermittent and perennial streams 
contributing to NF Toutle River flow from higher elevation hillslope locations. A total of 144 square 
miles of watershed area contributes flow to the sediment plain upstream of the SRS, including all area 
from the crest of the Mount Saint Helens crater as detailed in Section 3.2 of this report. 

A majority of the MSH sediment plain is comprised of unconsolidated sandy substrate as previously 
discussed.  As a result, high flow events in the system often re-work the flow paths of the streams and 
rivers within the sediment plain, resulting in an annually or seasonally shifting mosaic of braided channel 
patterns throughout the sediment plain. Sediment-laden stream flow travels from the eroding MSH debris 
avalanche and through the sediment plain, resulting in sediment deposition and burial of the landscape. 
The subsequent retreat of high flows and repeated cycles of fluvial scour and deposition cause an unstable 
fluvial environment and encourage shifts in braided stream patterns.   
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Figure 3-4. National Hydrography Dataset-defined hydrology 
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3.3.4  National Wetlands Inventory 
The U.S. Fish and Wildlife Service (USFWS)-published National Wetlands Inventory (NWI) is designed 
to provide baseline reconnaissance-level wetland and deepwater habitat data across the U.S. Spatial 
definitions are based primarily on high altitude aerial imagery analysis, and wetlands are identified based 
on vegetation, visible hydrology and geography (Kirchner 2014). Ground-based inspection of sites may 
yield revisions in boundaries or classifications, and USFWS makes no attempt to define jurisdictional 
limits of wetlands (Kirchner 2014). 

Seven NWI wetland types including the Riverine classification occur within the wetland survey area, and 
consist of Palustrine Emergent (PEM), Palustrine Forested (PFO), Palustrine Scrub-Shrub (PSS), 
Palustrine Unconsolidated Bottom (PUB), Palustrine Unconsolidated Shore (PUS), Palustrine Aquatic 
Bed (PAB), and Riverine (R). The riverine classification includes Upper Perennial and Intermittent 
streams (R3 and R4). NWI classifications shown in Figure 3-5 are interpreted in Table 3-3 (FGDC 2013). 
Palustrine Unconsolidated Shore and Aquatic Bed types comprise less than 0.01% of total NWI wetland 
area within the wetland survey area and are not shown in Figure 3-5.  

Table 3-3. National Wetlands Inventory Classification Interpretation. 

System Definition 

P: 
Palustrine 

The Palustrine System includes all nontidal wetlands dominated by trees, shrubs, 
emergents, mosses or lichens, and all such wetlands that occur in tidal areas where 
salinity due to ocean derived salts is below 0.5 ppt. It also includes wetlands lacking 
such vegetation, but with all of the following four characteristics: (1) are less than 8 
hectares (20 acres); (2) active wave-formed or bedrock shoreline features lacking; 
(3) water depth in the deepest part of basin less than 2.5 m (8.2 ft) at low water; 
and (4) have a salinity due to ocean-derived salts of less than 0.5 ppt. 

R:  
Riverine 

The Riverine System includes all wetlands and deepwater habitats contained within 
a channel, with two exceptions: (1) wetlands dominated by trees, shrubs, persistent 
emergents, emergent mosses, or lichens; and (2) habitats with water containing 
ocean-derived salts of 0.5 ppt or greater. A channel is “an open conduit either 
naturally or artificially created which periodically or continuously contains moving 
water, or which forms a connection link between two bodies of standing water” 
(Langbein and Iseri 1960:5). 

Sub-System Definition 

3: 
Upper Perennial 

This Subsystem is characterized by a high gradient. There is no tidal influence, and 
some water flows all year, except during years of extreme drought. The substrate 
consists of rock, cobbles, or gravel with occasional patches of sand. The natural 
dissolved oxygen concentration is normally near saturation. The fauna is 
characteristic of running water, and there are few or no planktonic forms. The 
gradient is high compared with that of the Lower Perennial Subsystem, and there is 
very little floodplain development. 

4: 
Intermittent 

This Subsystem includes channels that contain flowing water only part of the year, 
but may contain isolated pools when the flow stops. 

Class Definition 

EM: 
Emergent 

In this wetland class, emergent plants—i.e., erect, rooted, herbaceous 
hydrophytes, excluding mosses and lichens—are the tallest life form with at least 
30% areal coverage. This vegetation is present for most of the growing season in 
most years. These wetlands are usually dominated by perennial plants. All Water 
Regimes are included except Subtidal and Irregularly Exposed. 
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SS: 
Scrub-Shrub 

In Scrub-Shrub Wetlands, woody plants less than 6 m (20 ft) tall are the dominant 
life form—i.e., the tallest life form with at least 30 percent areal coverage. The 
“shrub” life form actually includes true shrubs, young specimens of tree species that 
have not yet reached 6 m in height, and woody plants (including tree species) 
that are stunted because of adverse environmental conditions. All Water Regimes 
except Subtidal are included. 

FO: 
Forested 

In Forested Wetlands, trees are the dominant life form—i.e., the tallest life form with 
at least 30 percent areal coverage. Trees are defined as woody plants at least 6m 
(20 ft) in height. All Water Regimes are included except Subtidal. 

UB: 
Unconsolidated 
Bottom 

The Class Unconsolidated Bottom includes all wetlands and deepwater habitats 
with at least 25 percent cover of particles smaller than stones and a vegetative 
cover less than 30 percent. Water Regimes are restricted to Subtidal, Permanently 
Flooded, Intermittently Exposed, Semipermanently Flooded, Permanently Flooded-
Tidal Fresh, and Semipermanently Flooded-Tidal Fresh.  

US:  
Unconsolidated 
Shore 

The Class Unconsolidated Shore includes all wetland habitats having three 
characteristics: (1) unconsolidated substrates with less than 75 percent areal cover 
of stones, boulders, or bedrock; (2) less than 30 percent areal cover of vegetation 
other than pioneer plants; and (3) any  of the following Water Regimes: Irregularly 
Exposed, Regularly Flooded, Irregularly Flooded, Seasonally Flooded, Seasonally 
Flooded-Saturated, or Temporarily Flooded, Intermittently Flooded, Regularly 
Flooded-Tidal Fresh, Seasonally Flooded-Tidal Fresh, or Temporarily Flooded-Tidal 
Fresh. Intermittent or intertidal channels of the Riverine System and intertidal 
channels of the Estuarine System are classified as Streambed. 

UAB:  
Aquatic Bed 

Includes wetlands and deepwater habitats dominated by plants that grow 
principally on or below the surface of the water for most of the growing season in 
most years. 
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Figure 3-5. National Wetlands Inventory provisional 2014 data within the wetland 
survey area 
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4 Results 
4.1  Location of Wetlands in the Topographical Setting 
A total of 67.7 acres of wetlands were documented by USACE and contractors within the wetland survey 
area (Figure 4-1). Riverine environments including perennial and intermittent streams and rivers were not 
delineated as part of this effort. Wetlands are classified as Palustrine Emergent, Palustrine Forested, and 
Palustrine Scrub-Shrub wetlands, with a total of 25.8, 19.7, and 22.2 acres, respectively. The 
classification of wetlands follows Federal Geographic Data Committee Classification of Wetlands and 
Deepwater Habitats of the United States (FGDC 2013) adapted from Cowardin et al. (1979).  

Most delineated wetlands include a seasonally or semipermanently flooded hydrologic regime. They 
occur either as linear features along the periphery of the sediment plain that parallel the main river flow, 
as more rounded features where the topography has allowed more extensive seep wetlands to develop in 
stream deltas, or in areas where altered topography and hydrology has stabilized soil within the sediment 
plain. The vast majority (98 percent) of the wetland survey area is not classified as wetland, and consists 
of either upland areas or the Riverine environment which was not surveyed. While wetland hydrology is 
present throughout most of the sediment plain, hydrophytic vegetation is either completely absent or 
present at less than 5 percent cover, and/or hydric soil indicators are absent in the soil.  

The NF Toutle River valley bottom has been extensively modified, initially by the catastrophic lahar and 
mudflow following the May 18, 1980 eruption of Mount St. Helens, and secondarily by fluvial dynamics 
and the accrual of sediment and burial of the landscape upstream of the SRS. The river valley prior to the 
eruption mirrored similar drainages in the vicinity, with steep hillslopes gradually leveling in U-shaped 
valley bottoms. Following the eruption and resultant lahar which buried the valley up to an average depth 
of 150 feet (Major 2004), steep hillslopes often abruptly transition to the fairly level sediment plain (see 
Figure 3-1). Wetlands are most often found along the periphery of the sediment plain, and also occur 
along margins of large upland islands within the sediment plain as well as in association with the 
diversion berm built in 2010 as part of the grade building structures (GBS) pilot project.  

Occurring at the toe of slopes and often with a concave local relief, emergent wetlands on the north and 
east sides of the sediment plain (e.g., Hoffstadt bank site) have developed where ground- and surface-
water seeps from hillslopes intercept the sediment plain in concave surfaces. Dense stands of red alder in 
linear configurations often parallel the main stream flow, and these emergent wetland areas are mostly 
intermediate between the red alder hedge rows and steep upland hillsides (Figure 4-1: Hoffstadt bank 
detail; Figure 4-2 Hoffstadt bank photo). Additionally, emergent wetlands were found on toe of slopes 
where small alluvial fans provide the substrate for wetland vegetation and hillside seeps provide wetland 
hydrology. Forested wetland environments on the Hoffstadt bank are most often linear features where red 
alder is dominant and at least a 30 percent tree cover is detected.  
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Figure 4-1. Wetland determination results overview. 
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Figure 4-2. Wetland determination results detail.  
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Emergent and forested wetlands documented towards the south of the sediment plain (Alder bank site) 
also hold peripheral locations on the sediment plain, and often occur in stream delta environments along 
with a gradual slope transition from the sediment plain to upland areas (Figure 4-2, Alder bank photo). 
Wetlands found along the southern border (e.g. where Alder Creek confluences with the sediment plain) 
exhibit a wider spatial distribution than those found at the Hoffstadt bank site. Occurring on tributary 
floodplains, delta fans as well as toe of slopes, soil and hydrology in these wetlands can be both perennial 
stream flow and hillside seep-influenced.   

Additionally, a large complex of scrub-shrub wetlands is present on the leeward side of the diversion 
berm installed in 2012 (Figure 4-3). As a result of the berm rerouting the NF Toutle River to the north 
bank of the sediment plain around the large island (Island 1 in Figure 4-2), soil on the downstream side of 
the diversion berm is currently adequately stable to support hydrophytic vegetation and hydric soil profile 
development. A total of 14.5 acres of scrub-shrub wetlands are associated with immediate diversion berm 
effects. In addition, the western periphery of Island 1 contains 7.9 acres of emergent and 7.5 acres of 
scrub-shrub wetland area, which is largely a result of the lower energy and depositional environment on 
the lee of the island. Here, wetland hydrology and hydric soil development result primarily from direct 
stream flow inputs from Alder Creek.  

 

 

 

 

 

 

 

 

 

 

 

Finally, a 15.4 acre Palustrine Forested wetland is present immediately upstream of the SRS and is 
dominated by red alder (Figure 4-4). This forested wetland has experienced increases in water levels and 
sediment accretion resulting from the 2012 SRS spillway crest raise, however the total area has remained 
the same. Similarly, Palustrine Emergent wetlands in the Pullen Creek confluence vicinity have been 
affected by increases in sedimentation and water inundation levels resulting from the 2012 SRS spillway 
crest raise. Approximately half of the wetland area in the Pullen Creek confluence vicinity has been lost. 
Remaining wetland acreage near the Pullen Creek confluence totals 11.1 acres, a decrease from the pre-
2012 area of 22.9 acres. 

Figure 4-3. Diversion berm and associated wetland environment to the lee 
of the berm (Photo credit Colin Thorne) 
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Of the total 3,127 acres within the impact area boundary, approximately 2.2 percent (67.7 acres) was 
found to be wetland and exhibit all three wetland criteria as defined by CWA (hydrophytic vegetation, 
hydric soil, and wetland hydrology). Emergent wetland comprises 38 percent of total wetland area found, 
while 29 percent and 33 percent of wetland acreage is classified as Forested and Scrub-Shrub, 
respectively. Riverine environments within the wetland survey area, while classified as Waters of the U.S. 
and falling under USACE jurisdiction, were not defined as part of this effort due in large part to the 
braided and shifting nature of the channels throughout the sediment plain. 

4.2  Wetland Description 

4.2.1  Vegetation 
Hydrophytic vegetation determinations were made using the 2013 Wetland Plant List, effective July 11, 
2013 (Lichvar 2013). For all surveyed data points, the Dominance Test was used as the hydrophytic 
vegetation indicator. This test indicates the presence of wetland vegetation if more than 50 percent of 
dominant species across all strata are classified as Obligate (almost always occur in wetlands), Facultative 
Wetland (usually occur in wetlands but may occur in non-wetlands), or Facultative (occur in wetlands and 
non-wetlands) (Lichvar 2013). In addition to the presence of hydrophytic vegetation in all data points 
classified as being within a wetland area, the two upland data points also contained hydrophytic 
vegetation as indicated by the dominance test for hydrophytic vegetation. Here, the absence of hydric soil 
indicators in soil profiles or the absence of wetland hydrology prevented a wetland classification. 

Palustrine Emergent wetlands found to the north and east of the sediment plain (Hoffstadt bank site) 
include mostly herbaceous vegetation with some tree and sapling/shrub cover, as well as minor 
occurrences of mostly invasive woody vines. As previously mentioned, Emergent Wetland environments 
often occur as linear features between red alder hedge rows which are oriented parallel to the main stream 
flow and upland hillslopes. Red alder, as an early colonizing species on disturbed sites, serves an 
important role in increasing soil fertility within bare substrates (Miller et al. 1992) (Figure 4-5).  

 

 

 

 

Figure 4-4. Palustrine Forested wetland dominated by red alder (red stems). 
View is upstream from the SRS embankment.  
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Dominant grass species documented at Emergent Wetland data points include common velvet grass 
(Holcus lanatus) and spreading bent/redtop (Agrostis stolonifera), and the common, nonnative invasive 
reed canary grass (Phalaris arundinacea), a Facultative Wetland species that has become ubiquitous 
throughout wetland and riparian environments in much of the Pacific Northwest. Wetland sedge and rush 
species found in dominant cover in these wetland areas include soft rush (Juncus effusus) and water sedge 
(Carex aquatilis). Other herbaceous species found in dominant cover include water horsetail (Equisetum 
fluviatile), field horsetail (Equisetum arvense), common deerweed (Lotus scoparius), creeping buttercup 
(Ranunculus repens), and water parsley (Oenanthe sarmentosa). In addition, species commonly 
documented in emergent wetland areas in non-dominant cover include hard-stem bulrush (Schoenoplectus 
acutus), dagger-leaf rush (Juncus ensifolius), stalk-grain sedge (carex stipata), and curly dock (Rumex 
crispus). 

Tree, sapling/shrub, and woody vine stratums were also sampled where emergent wetlands occurred in 
the Hoffstadt Creek confluence area. Dominant species in the tree stratum include red alder, black 
cottonwood (Populus balsamifera ssp. trichocarpa), and big-leaf maple (Acer macrophyllum). Common 
non-dominant species include sitka and pacific willow (Salix sitchensis, Salix lasiandra), and Douglas fir 
(Psudotsuga menziesii). Dominant species found within the sapling/shrub stratum include red alder and 
sitka willow. Notably, the woody vine stratum in emergent wetland plots mostly included dominant cover 
of Himalayan blackberry (Rubus armeniacus) and/or cut leaf blackberry (Rubus laciniatus), both problem 
nonnative invasive woody vine species common in the Pacific Northwest. The native invasive trailing 
blackberry, also called California dewberry or Pacific blackberry (Rubus ursinus), also presented 
dominant cover in the woody vine stratum at one data point.   

Vegetation communities in Palustrine Emergent wetlands toward the south of the sediment plain in the 
Alder Creek confluence and cove areas exhibited a similar composition to ones near Hoffstadt Creek to 
the north. Red alder was found in dominant cover in the tree and sapling/shrub stratums. Two coniferous 
evergreen species, Doulas fir and western hemlock (Tsuga heterophylla) were also documented within 
these wetland areas, as well as black cottonwood in dominant cover. In contrast with the northern 
sediment plain boundary, a predominance of tall tree snags was detected in many cove areas near the 

Figure 4-5. Red alder hedge rows between sediment plain and upland 
hillslope (left), and gleyed soil with redoximorphic features in emergent 
wetland between alder row and hillslope (right). 
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Alder Creek confluence (Figure 4-6, right photo). Indicative of historically drier conditions, the presence 
of snags in these areas demonstrates the effect of rising water levels on vegetation communities 
associated with sediment accretion upstream of the SRS. 

Herbaceous vegetation in the Alder Creek junction area included most often a dominant cover of hard-
stem bulrush (S. acutus), an obligate wetland species, with soft rush (J. effusus) as the only other 
herbaceous species present in dominant cover in one of the data points. Chairmaker’s bulrush 
(Schoenoplectus americanus) and wapato (Sagittaria latifolia), both obligate wetland plants, were also 
noted as thriving in these wetland areas, even as they occurred outside vegetation sampling plots. Other 
vegetation in the herbacous stratum documented in data points but in non-dominant cover include 
American brooklime (Veronica americana), water sedge, toad rush (Juncus bufonius), slender rush 
(Juncus tenuis), and fringed willowherb (Epilobium ciliatum).  

Where trees greater than 6 meters (20 feet) tall were dominant with at least 30 percent total cover in a 
wetland area, that area was classified as a Palustrine Forested wetland environment. Most forested 
wetlands were found either on the Hoffstadt bank site to the east of the Cross-Valley Structure or directly 
upstream from the SRS (Figures 4-1 and 4-2). Forested wetlands on the Hoffstadt bank site included 
mostly a dominant cover of red alder in tree form, with Douglas-fir, big leaf maple, and bitter cherry 
(Prunus emarginata) also present. Sitka willow and red alder were present in the sapling/shrub stratum, 
and herbaceous cover often included water horsetail, spreading bent/redtop, common deerweed, soft rush, 

Figure 4-6. Typical Alder bank alcove wetland environment (top left, photo 
credit Colin Thorne), tree snags in a delta wetland (right), and the largest 
contiguous wetland on the Alder bank, dominated by hard-stem bulrush 
(bottom left). 
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and hardstem bulrush. The 15.4 acre forested wetland upstream of the SRS was dominated almost 
exclusively by red alder. 

Finally, Palustrine Scrub-Shrub wetlands occur where woody vegetation less than 6 meters (20 feet) tall 
dominates at least 30 percent of total plant cover. This vertical delineation includes true shrubs, young 
trees (saplings), and trees or shrubs that are stunted because of environmental conditions (FGDC 2013). 
The majority of scrub-shrub wetlands occur on the western periphery of Island 1, and on the lee of the 
diversion berm built between Island 1 and Island 2 (Figure 4-2). Red alder, black cottonwood, and sitka 
willow are common dominant species in the tree and sapling/shrub stratums in this wetland environment, 
and herbaceous species mirror plant composition within the herbaceous stratum in emergent wetland 
environments. 

4.2.2 Soil 
Soils within Palustrine Emergent, Forested, and Scrub-Shrub wetlands exhibited textures of silty and 
sandy loam, and loamy sand, with major inclusions of gravel and sand throughout most profiles. Muck 
was present in many soil sampling locations and especially noticeable at the surface of soils at the Alder 
Creek confluence area at the south of the sediment plain. Often, layers of mudflow material from the May 
18, 1980 MSH eruption were present in profiles, and consisted of unconsolidated sandy material (Figure 
4-7, left photo). Especially at the more extensive wetland areas near the Alder Creek confluence with the 
sediment plain, alternating layers of mucky silt or sandy loam and pure sand were found. For example, the 
soil at data point DP-3 C exhibited six distinct layers within the top 18 inches of the soil profile, with the 
following alternation (from top to bottom): mucky silt loam, fine sand, mucky silt loam, sand, mucky 
sandy loam, and sandy silt loam. In the above example, a hydrogen sulfide odor was detected at 11 inches 
below the surface and the water table was present at the soil surface. 

Soil coloration ranged from black and very dark brown to very dark gray, dark brown and dark grey, as 
well a pure gray. Soils with gray color hues are defined as gleyed soils and are the result of anaerobic and 
reducing conditions in soils, forming a hydric soil. Depleted matrices include 2 percent or more redox 
concentrations. Indicators used to affirm the presence of hydric soil throughout sampled profiles include 
Indicator A4, a non-persistent hydrogen sulfide odor, Indicators F3 and F6, depleted matrix and redox 
dark surface, and Indicators S1 and S5, sandy mucky material and sandy redox. Redoximorphic features 
found within soil profiles include concentrations located in the soil matrix and along pore linings, as well 
as covered or coated sand grains. Redox features exhibited reddish brown, yellowish red and brown, and 
dark yellowish brown colors, and were often present in high percentages (10-40 percent) throughout 
many soil profiles in wetland environments (Figure 4-7, right photo). 
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Data points which exhibited field indicators for hydric soils, granted that hydrophytic vegetation and 
wetland hydrology were also present, were considered to occur in wetland areas. Most of the substrate 
within the sediment plain consists of unconsolidated sandy material from the mudflow and subsequent 
fluvial deposits. Even if these areas exhibited indicators of wetland hydrology, either they did not meet 
the criteria for hydric soils, and/or they maintained less than 5 percent cover of hydrophytic vegetation.  

4.2.3  Hydrology 
Indicators of wetland hydrology at wetland data points most often included the primary indicators A1, 
A2, and A3, defined as the presence of surface water, a high water table (within 12 inches of the soil 
surface), and soil saturation within 12 inches of the soil surface. Where present, the water table when 
sampled fluctuated between within 12 inches of the soil surface, and the soil surface. Soil saturation was 
most often present at the surface of the soil, two data points exhibited saturation at seven and eight inches 
below the surface, and one data point (DP-4 A) displayed soil saturation at 20 inches below the surface 
(Secondary Indicator C2, a dry-season water table).   

Other primary wetland hydrology indicators documented by USACE and contractors include Indicators 
C1, a hydrogen sulfide odor, B4, an algal mat or crust, C3, oxidized rhizospheres along living roots, and 
B2, sediment deposits. The presence of a hydrogen sulfide odor at 6 of the 10 wetland data points is a 
strong expression of wetland conditions in these areas, as it is both a primary hydric soil indicator and a 
primary wetland hydrology indicator. Secondary indicators of wetland hydrology include Indicators B10, 
drainage patters, C2, a dry-season water table, and D2, geomorphic position in the landscape. Secondary 
wetland hydrology indicators were always accompanied by at least one primary indicator. 

Hillside seeps and drainages contribute a considerable influence on wetland hydrology throughout the 
surveyed wetland areas. Small fluvial deltas are often present at drainage outlets, and support hydrophytic 
vegetation and hydric soil development. Additionally, smaller hillside seeps supply a considerable water 
source especially to linear wetland environments that parallel the main stream flow. These numerous 
drainages and seeps deliver not only wetland hydrology which often sustains a saturated soil profile, but 
also deliver nutrients which might otherwise be absent due to the organics- and nutrient-poor sandy 
material which comprises a majority of the sediment plain.  

Figure 4-7. Soil profiles of two Palustrine Emergent Wetland areas. Note the MSH 
mudflow material in the bottom layer (6-12 inches) of the profile (left), and redox 
concentrations located along pore linings and in the soil matrix (right).  
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4.3 Upland  
Three surveyed data points are classified as occurring within an upland area. Two points (DP-1 A and 
DP-3 A) exhibited hydrophytic vegetation as well as wetland hydrology; however the lack of hydric soil 
indicators prevented their designation as wetland. Data point DP-3 B lacked both hydric soil and wetland 
hydrology while hydrophytic vegetation was present. 

Tree and shrub species that were present in dominant cover in upland data points include red alder, 
Douglas-fir, and vine maple (Acer circinatum). Big leaf maple, sitka willow, and thimbleberry (Rubus 
parviflorus) were also present in the tree and/or sapling/shrub stratums, although in non-dominant cover. 
Within the herb stratum, reed canary grass, spreading bent, water horsetail, western swordfern and 
creeping buttercup were present with dominant cover. Other non-dominant herbaceous species cataloged 
in these upland locations include common cattail (Typha latifolia), miners lettuce (Claytonia perfoliata), 
stinging nettle (Urtica dioica), soft rush, annual rabbit’s foot grass (Polypogon monspeliensis), toad rush, 
cudweed (Gnaphalium species), northern bracken fern (Pteridium aquilinum), and fringed willowherb.  

At the upland data points resembling wetlands with a predominance of hydrophytic vegetation and 
wetland hydrology, sandy soil with inclusions of cobble and gravel were present to a depth of at least 12 
inches, hydric soil indicators were not found (Figure 4-8). Data point DP-3 B displayed soil with sandy 
and loamy textures, without hydric soil indicators.  

Data point DP-1 A is located at the Pullen Creek confluence area, with water inundating the sampling 
area from both Pullen Creek itself, and from the NF Toutle River which is backwatered by the SRS. 
Wetland hydrology indicators include surface water and soil saturation. Data point DP-3 A showed 
evidence of a flowing channel sometime during the year as evidenced by water marks and an algal mat or 
crust. The water table was present at seven inches below the soil surface at the time of sampling. In 

Figure 4-8. Sandy islands with juncus species (left). Soil profile of 
point DP-3 A consists of unconsolidated sandy material without 
hydric soil indicators (right). 
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contrast, the upland location at sampling point DP-3 B did not exhibit any indicators of wetland 
hydrology.  

Upland environments on hillsides upslope from the sediment plain but within the wetland survey area are 
mostly within the North Pacific Maritime Mesic-Wet Douglas-fir-Western Hemlock Forest ecological 
system, common to lowland environments of western British Columbia, Canada, western Washington, 
and western Oregon (WNHP 2011). Classified as a mesic to wet forest system with a North Pacific 
maritime influence, this system generally lies within a mild climate and moist to wet hydrologic regime. 
Dominant tree species in the overstory canopy include Douglas-fir, western hemlock and/or western 
redcedar, with grand fir often a co-dominant. Big-leaf maple (Acer macrophyllum) and red alder (Alnus 
rubra) are also often co-dominants especially at lower elevations, and both deciduous species are found in 
dominant cover in forest ecosystems directly adjacent to and upslope from the sediment plain. Common 
understory species within this forest ecosystem type include sword fern (Polystichum munitum) often with 
30-40 percent groundcover in the herbaceous stratum, as well as redwood sorrel (Osalis oregano), 
salmonberry (Rubus spectabilis), and devil’s club (Oplopanax horridus). 

Uplands often directly abut the sediment plain without intermediate wetlands (Figure 4-9). The burial of 
much of the NF Toutle River valley with lahar and mudflow material from the MSH eruption resulted in 
steep hillsides transitioning to a relatively flat sediment plain within a very short distance. Much of the 
wetland ecosystems documented in this report are located within this abrupt slope transition, however 
most of the area on the periphery of the sediment plain contains only upland environments. 

 
 

Figure 4-9. Pullen Creek confluence area (left) and Hoffstadt Creek entering the 
NF Toutle River (right), with steep upland hillslopes at the edge of water. 
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5 Summary  
A total of 67.7 acres of wetlands as defined by the CWA were documented by USACE and contractors in 
the wetland survey area which includes the MSH sediment plain and outlying areas in the NF Toutle 
River valley upstream of the SRS. These wetland ecosystems are within USACE jurisdiction under the 
CWA and recent court rulings, as the wetlands are either contiguous with the NF Toutle River, a RPW, or 
adjacent to the RPW while having a significant nexus to it. All three wetland criteria (hydrophytic 
vegetation, hydric soil, and wetland hydrology) are present. Wetlands play an important role in nutrient 
cycling in this river system as the release of retained nutrients from decaying wetland plant material to 
downstream environments can be an important nutrient source, especially as the majority of the sediment 
plain is nutrient poor. 

Defined wetlands are classified by dominant vegetation, and include Palustrine Emergent, Palustrine 
Forested, and Palustrine Scrub-Shrub wetlands (25.8, 19.7, and 22.2 acres, respectively). Emergent 
wetland environments are dominated by herbaceous hydrophytic vegetation. Forested wetlands include 30 
percent or more total cover of trees greater than 20 feet tall, and at least 30 percent of total plant cover 
within Scrub-Shrub wetland communities consists of woody species less than 20 feet in height, including 
true shrubs, saplings, and/or environmentally dwarfed trees.  

Of the 3,127 acres in the wetland survey area, 67.7 acres (2.2 percent) is wetland as defined by the CWA. 
The remainder of the area includes upland and riverine environments. Through a majority of the MSH 
sediment plain within the survey area, vegetation is absent or maintained at less than 5 percent cover 
and/or the underlying substrate does not exhibit hydric soil indicators. Outlying the sediment plain, 
relatively steep forested upland environments exist. The sediment plain often abruptly transitions to steep 
hillsides, a result of the burial of the NF Toutle River valley bottom by lahar and mudflow material.  
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United States Department of the Interior 

In Reply Refer To: 
OlEWFW00-2013-CPA -0142 

Kevin Brice 

FISH AND WILDLIFE SERVICE 

Washington Fish and Wildlife Office 
510 Desmond Dr. SE, Suite 102 

Lacey, Washington 98503 

Portland District, U.S . Army Corps of Engineers 
ATTN: Civil Works (T. Kuhn, A. Gibbons) 
Post Office Box 2870 
Portland, Oregon 97208-2870 

Dear Mr. Brice: 

Subject: Mount Saint Helens Sediment Management for Flood Risk Reduction, 
Toutle and Cowlitz River Basins, Cowlitz County, Washington 
Fish and Wildlife Coordination Act- Planning Aid Letter 

AUG 2 9 2013 

Under authorities established by Public Law (PL) 85-624 (72 Stat. 563; August 12, 1958), and as 
subsequently amended by PL 89-72 (79 Stat. 213; July 9, 1965), the Fish and Wildlife 
Coordination Act (FWCA; 16 U.S.C. 661 et seq.) provides for the equal and integrated 
consideration of fish and wildlife conservation needs, and requires the U.S. Army Corps of 
Engineers (Corps) to conduct coordinated planning with Federal agencies on water resource 
development proposals. 

In response to the 1980 eruption of Mount St. Helens, Congress authorized the Corps to 
implement and maintain interim flood control measures, to assure 100-year flood protection for 
developed areas on the Cowlitz and Toutle Rivers, and to reduce sediment flow into the 
Columbia River (Supplemental Appropriations Act of 1983, PL 98-63). Under PL 98-63, the 
Corps raised levees and dredged extensively along the Cowlitz River, dredged portions of the 
Columbia River navigation channel; and took a number of related interim actions on the Toutle 
River designed to retain and remove or stabilize excess sediment, bed load, and debris . 
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Planning in response to the 1980 eruption produced a set of Corps findings, and a recommended 
long-term plan for managing excess sediment and maintaining flood protections (Mount St. 
Helens, Washington, Feasibility Report and Environmental Impact Statement, Volumes I and 2; 
December 1984). Subsequently, and on the basis of the Corps' findings and recommendations, 
the Supplemental Appropriations Act of August 15, 1985 (PL 99-88), authorized the Corps to 
construct and operate a Sediment Retention Structure (SRS) upstream of the confluence of the 
North Fork Toutle and Green Rivers. 
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In support of the Corps' initial planning effort, the U.S. Fish and Wildlife Service (Service) 
produced a FWCA Report for inclusion in the Mount St. Helens Feasibility Report and 
Environmental Impact Statement (December 1984). The Service's FWCA Report offered a 
number of recommendations, addressing selection of a preferred site for the SRS, selection of 
preferred sites for dredging and management of dredge spoils, recommended measures for the 
avoidance and mitigation of impacts to fish and wildlife resources, and provided suggestions for 
related studies, monitoring, and adaptive management (FWCA Report- The Impacts on Fish and 
Wildlife of Proposed Sediment Control Actions for the Toutle, Cowlitz, and Columbia River 
Systems; December 1984 ). 

With the Water Resources Development Act of 2000, Congress directed the Corps to maintain 
authorized flood damage reduction benefits for four communities along the Cowlitz River, 
through the end of the project planning period (year 2035): (1) the community of Castle Rock 
and levee (River Mile (RM) 16.10 to 17.55)), (2) the community of Lexington and levee (RM 
6.95 to 9.60), (3) the community of Kelso and levee (RM 2.6 to 6.8), and (4) the community of 
Longview and levee (RM 3.1 to 5.5). 

Since 2011 or earlier, the Corps, local non-Federal sponsors, tribal government, State and 
Federal resource agencies, and other interested stakeholders have been re-assessing, scoping, and 
refining the elements of a preferred long-term strategy to address flood risks through 2035. Last 
year, during 2012, the Corps completed an Environmental Assessment, made a related Finding of 
No Significant Impact, and proceeded with an additional interim measure, the construction of a 
10-foot raise of the SRS spillway to provide additional temporary sediment storage capacity. 

Until recently, planning efforts have included two over-arching elements: the Mount St. Helens 
Sediment Management Project, and the Mount St. Helens Ecosystem Restoration Project. 
However, during the fall of 2012, the Corps provided notice to stakeholders that planning in 
support of the Mount St. Helens Ecosystem Restoration Project would be postponed, in part 
because the local sponsor(s) does not, at the present time, have adequate staff time and resources 
to commit to the effort. 

Pursuant to our authorities and shared responsibilities under the FWCA, the Service has prepared 
the enclosed Planning Aid Letter (PAL) for the Corps' use and consideration. The PAL briefly 
summarizes the Corps' preliminary set of alternatives for the Mount St. Helens Sediment 
Management Project, and describes their relationship to the larger, surrounding water resource 
development context. The PAL serves several purposes, but always with the goals of better 
understanding the baseline environmental conditions, the foreseeable effects of the action, and 
available opportunities for avoiding, minimizing, and mitigating impacts to fish and wildlife 
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resources. The PAL identifies important fish and wildlife resources in the action area, briefly 
characterizes the existing ("without project") conditions, identifies data gaps and information 
needs, and provides recommendations for additional studies, field investigations, and/or 
analyses. First and foremost, we intend the PAL to serve as an outline of the important fish and 
wildlife issues, and outstanding questions, requiring further consultation and coordinated 
planning as the Corps completes procedural requirements under the National Environmental 
Policy Act, enters into the subsequent public comment period, and makes a final decision. 
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The Service appreciates the consultation and coordinated planning that has occurred to date in 
support of this Corps action. We look forward to continuing that close cooperation in the months 
ahead. If you have questions, concerns, or a request related to the content of this PAL, or would 
like to otherwise discuss this shared planning effort, please call or write either Ryan McReynolds 
(360-753-6047; ryan_mcreynolds@fws.gov) or Martha Jensen (360-753-9000; 
martha_ljensen@ fws.gov ). 

t"~n S. Berg, Manager 

Enclosure 

cc: 
Corps, Portland, OR (T. Kuhn) 
Corps, Portland, OR (A. Gibbons) 
Corps, Portland, OR (T. Teed) 
Corps, Portland, OR (P. Sclafani) 
WDFW, Vancouver, WA (D. Howe) 
WDFW, Vancouver, WA (W. Dammers) 
WDFW, Vancouver, WA (D. Hauswald) 
NMFS, Lacey, WA (J. Fisher) 
NMFS, Lacey, W A (T. Hausmann) 
Cowlitz Indian Tribe, Longview, WA (T. Aalvik) 
Cowlitz Indian Tribe, Longview, WA (S . Wills) 

Washington Fish and Wildlife Office 

Lower Columbia Fish Recovery Board, Longview, WA (J. Breckle) 
Cowlitz County, Kelso, WA (K. Stone) 



Mount Saint Helens Sediment Management for Flood Risk Reduction 
Toutle and Cowlitz River Basins, Cowlitz County, Washington 

Fish and Wildlife Coordination Act - Planning Aid Letter 

Prepared for the U.S. Army Corps of Engineers 
Portland District, Portland, Oregon 

29 August 2013 

Prepared by the U.S. Fish and Wildlife Service 
Washington Fish and Wildlife Office 

Lacey, Washington 

Introduction - Earlier Planning and Response Milestones (1980 to 2012) 

In response to the 1980 eruption of Mount St. Helens, Congress authorized the U.S. Army Corps 
of Engineers (Corps)- Portland District to implement and maintain interim flood control 
measures, to assure 100-year flood protection for developed areas along the Cowlitz and Toutle 
Rivers, and to reduce sediment flow into the Columbia River (Supplemental Appropriations Act 
of 1983, Public Law 98-63). Under Public Law (PL) 98-63, the Corps raised levees and dredged 
extensively along the Cowlitz River, between river mile (RM) 13.5 and 20.0, dredged portions of 
the Columbia River navigation channel, and took a number of related interim actions on the 
Toutle River designed to retain and remove or stabilize excess sediment, bed load, and debris 
(including dredging at the LT-1 sediment stabilization basin). 

Planning in response to the 1980 eruption produced a set of Corps findings, and a recommended 
long-term plan for managing excess sediment and maintaining flood protections (Mount St. 
Helens, Washington, Feasibility Report and Environmental Impact Statement, Volumes I and 2; 
December 1984 ). Subsequently, and on the basis of the Corps' findings and recommendations, 
the Supplemental Appropriations Act of August 15, 1985 (PL 99-88), authorized the Corps to 
construct and operate a Sediment Retention Structure (SRS) upstream of the confluence of the 
North Fork Toutle and Green Rivers. The preferred plan also included continued dredging at the 
LT-1 and LT-3 sediment stabilization basins or sites on the lower Toutle River, localized 
reinforcement of existing, downstream levees and revetments, and limited, occasional dredging 
along portions of the Cowlitz River (including the mouth or point of entry to the Columbia River 
navigation channel). 



With the Water Resources Development Act of 2000, Congress directed the Corps to maintain 
authorized flood damage reduction benefits for four communities along the Cowlitz River, 
through the end of the project planning period (year 2035): (1) the community of Castle Rock 
and levee (RM 16.10 to 17.55), (2) the community of Lexington and levee (RM 6.95 to 9.60), (3) 
the community of Kelso and levee (RM 2.6 to 6.8), and (4) the community of Longview and 
levee (RM 3.1 to 5.5). 

Since 2011 or earlier, the Corps, local non-Federal sponsors, tribal government, State and 
Federal resource agencies, and other interested stakeholders have been re-assessing, scoping, and 
refining the elements of a preferred long-term strategy to address flood risks through 2035 . Last 
year, during 2012, the Corps completed an Environmental Assessment, made a related Finding of 
No Significant Impact, and proceeded with an additional interim measure, the construction of a 
10-foot raise of the SRS spillway to provide additional temporary sediment storage capacity. 

Until recently, planning efforts have included two over-arching elements: the Mount St. Helens 
Sediment Management Project, and the Mount St. Helens Ecosystem Restoration Project. 
However, during the fall of 2012, the Corps provided notice to stakeholders that planning in 
support of the Mount St. Helens Ecosystem Restoration Project would be postponed, in part 
because the local sponsor(s) does not, at the present time, have adequate staff time and resources 
to commit to the effort. 

Planning Under the Fish and Wildlife Coordination Act 

Under authorities established by Public Law 85-624 (72 Stat. 563; August 12, 1958), and as 
subsequently amended by Public Law 89-72 (79 Stat. 213; July 9, 1965), the Fish and Wildlife 
Coordination Act (FWCA; 16 U.S.C. 661 et seq.) provides for the equal and integrated 
consideration of fish and wildlife conservation needs, and requires coordinated planning with 
other features of Federal water resource development proposals. This planning requirement 
extends to actions that would modify or supplement plans for previously authorized projects. 

In support of the Corps' initial planning effort, the U.S. Fish and Wildlife Service (Service) 
produced a FWCA Report for inclusion in the Mount St. Helens Feasibility Report and 
Environmental Impact Statement (December 1984). The Service's FWCA Report offered a 
number of recommendations, addressing selection of a preferred site for the SRS, selection of 
preferred sites for dredging and management of dredge spoils, recommended measures for the 
avoidance and mitigation of impacts to fish and wildlife resources, and provided suggestions for 
related studies, monitoring, and adaptive management (FWCA Report- The Impacts on Fish and 
Wildlife of Proposed Sediment Control Actions for the Toutle, Cowlitz, and Columbia River 
Systems; December 1984 ). 

More recently, and pursuant to our authorities and shared responsibilities under the FWCA, the 
Corps, Service, and Washington State Department of Fish and Wildlife (WDFW) have been 
meeting since 2012 with a larger group of interested stakeholders, including the National Marine 
Fisheries Service (NMFS), the Cowlitz Indian Tribe, Lower Columbia Fish Recovery Board 
(LCFRB), and Cowlitz County, to discuss resource issues related to these projects. 
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Non-Federal Sponsorship 

The Mount St. Helens Feasibility Report and Environmental Impact Statement (December 1984) 
and PL 99-88 identify the State of Washington and Cowlitz County diking districts as the non
Federal sponsors for the current Mount St. Helens Sediment Management Project, or planning 
element. The WDFW is designated as the non-Federal sponsor for the current Mount St. Helens 
Ecosystem Restoration Project, or planning element, although this planning element has been 
postponed by the Corps until further notice. 

The State of Washington, WDFW, and Cowlitz County diking districts have accepted roles 
under the National Environmental Policy Act as cooperating agencies. The NMFS, Cowlitz 
Indian Tribe, LCFRB, and Service are participating in the planning effort, but have not accepted 
the roles of cooperating agency. 

Purpose and Need 

The Mount St. Helens Feasibility Report and Environmental Impact Statement (December 1984), 
PL 99-88, and Water Resources Development Act of 2000 establish the following project 
purpose and need: 

Provide 100-year flood protection for developed areas along the Cowlitz and Toutle 
Rivers; avoid and mitigate impacts to the Columbia River navigation channel; and, 
maintain authorized flood damage reduction benefits for the communities of Castle Rock, 
Lexington, Kelso, and Longview through the end of the project planning period (year 
2035). 

According to materials posted at the Corps' website, the stated purpose and need for the Mount 
St. Helens Sediment Management Project, or planning element, remains narrowly defined as 
follows (http://www.nwp.usace.army.mil/Missions/Currentprojects/MountStHelensEIS.aspx): 

The purpose of the Mount St. Helens SRS and associated features is to maintain flood 
risk protection at specified levels for the cities of Castle Rock, Lexington, Kelso, and 
Longview, Washington. 

According to materials posted at the Corps' website, the stated purpose and need for the Mount 
St. Helens Ecosystem Restoration Project, or planning element, is defined as follows 
(http://www.nwp.usace.army.mil/Portals/24/docs/planning!RP _Mt-Saint-Helens_eco.pdf): 

[To] Prepare a Feasibility Study Report ... formulating and recommending an ecosystem 
restoration project in the Toutle River watershed ... [with a] focus on developing actions 
to restore access [and] upstream tributary habitat for ESA-listed salmonids, and restore 
elk habitat. 

This planning element has been postponed by the Corps until further notice. 
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Preliminary Alternatives for the Mount St. Helens Sediment Management Project 

Based on available information, we understand that the Corps' preliminary set of alternatives for 
the Mount St. Helens Sediment Management Project include: (1) a full raising of the SRS 
structure and spillway, elevating all portions of the SRS an additional height of up to 50 feet; (2) 
an adaptive management strategy, including one or two additional, incremental 10-foot raises of 
the SRS spillway, and a continuation of the existing, emergency dredging program for the 
Cowlitz River; and, (3) a dredge-only program or response, likely requiring annual dredging of 
the lower 20 miles of the Cowlitz River. 

Issues for Resolution Under the Fish and Wildlife Coordination Act 

The Service's December 1984 FWCA Report made a number of recommendations, following six 
general themes. The Corps offered responses in their Mount St. Helens Feasibility Report and 
Environmental Impact Statement (December 1984; Exhibit 1), organized here around the same 
six general themes: 

1. Theme 1 - Selection of the Green River site for the SRS. 

Service Recommendation- "The Green River site [should] be given preference for 
construction of a dam [or SRS]" (Page 3, Item 1). The Green River site is located on the 
North Fork Toutle River, upstream of the confluence with a major tributary, the Green 
River (approximate RM 13.2)(Figure 1). 

Corps Response- "We agree that the Green River site is preferable ... A single retention 
structure at the Green River site is the preferred plan" (Page 2) . 

2. Theme 2- Mitigation for impacts to fish and wildlife. 

Service Recommendation - "Loss of important fish and wildlife habitat due to project 
impacts [should] be mitigated by development and/or improvement of other areas" (Page 
5, Item 13), and "[Maintaining] Fish and wildlife [resources should] be made an 
authorized purpose of the project to ensure that action is taken to plan and implement 
appropriate mitigation measures" (Page 3, Item 2). 

Corps Response- "We propose to provide fish passage facilities as part of the SRS . . . 
We do not propose to acquire any lands or easements for specific fish and wildlife 
mitigation purposes .. . We do not believe [that] including fish and wildlife as a project 
purpose is appropriate ... [Dredge] disposal sites ... [are or will be] provided by local 
sponsors [and] if any justified mitigation for the use of these sites is warranted, we 
believe that this should be coordinated with these local sponsors" (Pages i, 1, 5, and 6). 
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3. Theme 3- Management of lands located upstream of the SRS. 

Service Recommendation- "The property behind the Green River structure [or upstream 
of the SRS] [should] be managed for fish and wildlife and recreational uses thereof' 
(Page 5, Item 14). 

Corps Response- "We do propose to manage lands acquired for the reservoir [and SRS] 
to provide wildlife habitat ... We believe that this is a reasonable use for the area behind 
the SRS" (Pages i and 5). 

4. Theme 4- Long-term monitoring. 

Service Recommendation- "The Corps of Engineers [should] provide funds .. . to 
monitor construction impacts and the effectiveness and adequacy of mitigation programs 
for fish and wildlife . .. [including] studies of . .. fish population recovery ... habitat 
recovery ... fish passage success ... [and] wildlife responses" (Page 4, Item 6). 

Corps Response - "The evaluations and studies you have recommended are too general 
... [and] are not directly related to this project ... certain studies ... [including 
investigations of] success of fish passage measures are warranted" (Pages 3 and 4). 
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5. Theme 5 -Adaptive management. 

Service Recommendation- "The Corps of Engineers [should] modify mitigation 
measures if results of monitoring studies find such changes to be warranted" (Page 4, 
Item 7). 

Corps Response - "The primary mitigation proposed as part of the feasibility report is the 
construction of fish bypass facilities as part of the SRS ... If it is determined that these 
facilities are inadequate, studies would be initiated to develop and, if justified, to 
construct new improved fish passage facilities or other mitigation measures" (Page 4). 

6. Theme 6- Selection and management of dredge disposal sites. 

Service Recommendation- "Existing habitats of high value to wildlife [should] not be 
used as disposal sites for dredge spoils", and "Areas of lower value to wildlife such as 
diked pasture and/or old dredge spoil disposal sites [should] be used for dredge spoil 
disposal" (Page 5, Items 9 and 10). 

Corps Response - "Disposal sites that have been and will be used are provided by local 
sponsors ... Since the Corps of Engineers does not manage these ... disposal sites, it is 
not possible to comply with some of the items you have recommended ... The eventual 
use of the disposal site[s] would be dependent upon the land owner" (Page 5). 

What follows below is our summary of current and long-standing issues that the Service believes 
will require further resolution under FWCA planning. On several of these issues the Corps has 
already received comment from the WDFW, NMFS, Cowlitz Indian Tribe, LCFRB, and other 
stakeholders. On some points there is wide agreement, while on others there is less consensus. 
With this Planning Aid Letter (PAL) we hope to encourage further engagement between the 
parties on these important issues. 

Selection of the Green River Site for the SRS 

On the basis of the Corps' findings and recommendations, PL 99-88 authorized the Corps to 
construct and operate a SRS upstream of the confluence of the North Fork Toutle and Green 
Rivers (approximate RM 13.2). The Corps constructed the SRS embankment dam, outlet works, 
and spillway on the North Fork Toutle River between 1987 and 1989. The constructed spillway 
consisted of an approximately 2,200-foot long, ungated, unlined, rough-bed rock channel with a 
7 percent slope. The SRS was designed to accommodate a conservatively estimated maximum 
flood and associated mudflow event, leading to large SRS spillway dimensions (approximately 
400 feet wide x 60 feet tall)(Figure 2). 
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Figure 2. The SRS, sediment plain and attending features. 

Since 1998, when the uppermost outlet works were buried by impounded sediments and closed, 
all flows have been conveyed through the spillway, establishing a "run of the river" condition. A 
subsequent decline in sediment capture efficiency and storage capacity prompted the Corps to 
raise the existing SRS spillway height by 10 feet during 2012. This interim measure included 
construction of a low-flow channel and plunge pool for the maintenance of fish-passable 
conditions in a downstream direction. 

Comment/Recommendation: The Service offered its support for the Corps' selection of the 
Green River SRS site back in 1984. This siting decision was the best available alternative that 
met the Corps' purpose and need. If constructed at the other possible sites under consideration, 
the SRS would have had greater potential adverse effects to native and anadromous fish of the 
Toutle River basin. 

Mitigation for Impacts to Fish and Wildlife 

With our December 1984 FWCA Report the Service recommended that maintaining and 
recovering fish and wildlife resources should be made an authorized purpose of the project, to 
ensure that action is taken to plan and implement appropriate mitigation. The Corps objected to, 
and did not follow, this recommendation. 
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With our December 1984 FWCA Report the Service recommended specific mitigation, 
including the following: 

• Maintain functional, up- and downstream fish passage conditions for migrating juvenile 
and adult salmonids at all barriers erected to trap sediments. 

• Construct and operate a functional trap and haul facility for upstream, adult anadromous 
fish passage at the SRS. 

• When feasible, maintain a single, defined stream channel through impounded sediments 
located upstream of the SRS, to improve fish passage and prevent stranding. 

• Mitigate for losses of instream and riparian habitat at recommended sites located on the 
Green and South Fork Toutle Rivers, and Devils, Thirteen, Disappointment, Trouble, 
Goat, and Dollar Creeks. 

• Contour and replant the LT -1 and L T-3 sediment stabilization basins (or sites) on the 
lower Toutle River, with a goal of establishing functional wildlife habitat. 

• Select and prioritize dredge disposal sites with consideration for existing habitat values 
and functions. Provide concurrent mitigation to compensate for habitat values lost or 
impaired at selected dredge disposal sites. Contour and replant dredge disposal sites to 
restore impaired habitat functions. 

As mitigation for the SRS, the Corps constructed a trap and haul fish collection facility on the 
North Fork Toutle River, located approximately 1.3 miles downstream of the SRS. The facility 
collects returning wild adults and transports them above the SRS, and recycles hatchery adults 
back into the sport fisheries below the SRS. The facility is operated and maintained by the 
WDFW. Adult steelhead trout (Oncorhynchus mykiss) and coho salmon (0. kisutch) are 
collected by diverting a portion of the river above the facility into a fish ladder. Fish are 
attracted by this flow into the ladder, move up into a collection pond, are then moved into 
transport tanks on trucks, and taken to upstream release sites in tributaries to the North Fork 
Toutle River. 

Comment/Recommendation: Available information indicates that the trap and haul fish 
collection facility operated on the North Fork Toutle River does not provide effective upstream, 
adult anadromous fish passage under all conditions. Initial failures of design and/or 
construction may be to blame, but attempts to adaptively manage or functionally alter the facility 
have met with limited success. The Corps should identify the causes for these failures, and work 
with the WDFW and other interested stakeholders to scope and identify a remedy. Operation of 
the SRS without fully functional upstream fish passage would represent a fundamental breach of 
the Corps' primary mitigation responsibility. 
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At present, it appears there are limited data with which to assess the efficiency of the current 
trap and haul facility and operations. As a means to better understand and adaptively manage 
current operations, we recommend that the Corps and WDFW take steps to better quantify the 
numbers of fish arriving at the facility, and to assess the capture rate and trap efficiency. 
Comment/Recommendation: The Cowlitz Indian Tribe, WDFW, and other interested 
stakeholders have expressed an interest in establishing opportunities for volitional, upstream fish 
passage over and across the SRS. The Service shares this interest. We hope and expect that the 
Corps will select a long-term sediment management alternative that does not preclude the 
establishment of effective, volitional, upstream fish passage over and across the SRS. 

It is our understanding that two of the three long-term sediment management alternatives now 
under consideration, i.e., the full SRS raise or additional, incremental SRS spillway raises, will 
directly affect upstream fish passage conditions and the feasibility of accommodating future 
volitional passage over and across the SRS. The full SRS raise would likely require the 
construction of a new fish ladder across the SRS spillway. A constructed fish ladder would 
present a number of important and difficult engineering, operational, and maintenance issues. 
The Corps should take a cautious approach to engineering any such structure, and should fully 
vet the design criteria, features, and expected performance with all interested stakeholders. 

Operation of the SRS without fully functional upstream fish passage would represent a 
fundamental breach of the Corps' primary mitigation responsibility. The Service favors 
selection of a long-term sediment management alternative that would provide for volitional 
upstream fish passage over and across the SRS. However, until the Corps has taken the 
necessary steps to establish effective volitional upstream fish passage, and until expected 
performance has been validated with monitoring or by other means, we support continued 
operation of the current trap and haul facility. 

In responding to the December 1984 FWCA Report recommendations, the Corps stated its intent 
to investigate the feasibility of maintaining a single, defined stream channel through impounded 
sediments located upstream of the SRS. Available information clearly indicates that it is 
inherently difficult to both maintain these functional conditions and consistently achieve 
sediment capture efficiency and storage objectives. 

Available, anecdotal information suggests that adult fish released at or near the spillway crest 
have not consistently reached spawning grounds located in the North Fork Toutle River's 
tributaries, suggesting poorly functioning passage conditions on and across the sediment plain. 
There is less information regarding downstream fish passage conditions on and across the 
sediment plain, though some stakeholders continue to voice concerns regarding shallow channel 
depths, high stream temperatures, lack of structural complexity, and the presence of dead end 
channels that pose a risk of stranding. As part of the 2012 SRS spillway raise, the Corps 
constructed a low-flow channel and plunge pool to maintain fish-passable conditions across the 
SRS in the downstream direction. 

The Corps has begun to investigate a possible future role for stabilizing and habitat enhancing 
structures constructed on the sediment plain. The Corps constructed a pilot project during 2010 
consisting of three grade-building structures or features: a diversion berm, a log jam island-
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forming structure, and a channel spanning wooden weir. Pools have formed behind the diversion 
berm and wooden weir, and the log jam island-forming structure appears to have protected and 
allowed the establishment of additional vegetation. The Corps has reported that they intend to 
continue monitoring the performance of these structures. 

Some stakeholder comments for the 2012 SRS spillway raise have argued that this interim action 
will fill a portion of the defined stream channel through impounded sediments. They have 
argued that by increasing the size, depth, and physical extent of the upstream sediment plain, the 
SRS spillway raise will likely cause further instability and braiding, and prolong conditions 
already not conducive to safe fish passage across the sediment plain. 

Comment/Recommendation: Based on the available information, there is no apparent, simple 
solution to the problem of maintaining functional fish passage conditions on and across the 
sediment plain. However, the system has demonstrated a capacity to adjust and recover natural 
functions over time. When evaluating the three long-term sediment management alternatives, the 
Corps should carefully consider and address temporal losses of function, and what they mean for 
the recovery and long-term conservation of the North Fork Toutle River's anadromousfish 
populations. The Corps should further consider and scope a possible future role for stabilizing 
and habitat enhancing structures constructed on the sediment plain. 

Additional recommendations provided in the December 1984 FWCA Report addressed 
mitigation for losses of instream and riparian habitat at recommended sites, management of the 
LT-1 and LT-3 sediment stabilization basins (Figurel), and mitigation for impacts at selected 
dredge disposal sites. In responding to these recommendations, the Corps acknowledged their 
merit, but also emphasized a primary role for the local sponsors who provide and/or manage 
these sites. Very little related information is available to the Service, except that we know the 
local sponsor(s) had long-term development plans for some of the dredge disposal sites. 

Comment/Recommendation: The Corps should compile and provide a description of how the 
LT-1 and LT-3 sediment stabilization basins were used, and subsequently managed, in 
conjunction with controlling sediments from the North Fork Toutle River. The Corps should 
compile and provide a description of how dredge disposal sites were identified and prioritized, 
selected for implementation, and subsequently managed. At present, there is little available 
information addressing the implementation of these FWCA recommendations. 

One of the three long-term sediment management alternatives now under consideration, i.e., a 
dredge-only program or response requiring annual dredging of the lower 20 miles of the Cowlitz 
River, will require that the Corps and non-Federal sponsors again identify and prioritize sites 
for the disposal of dredge spoils. The Corps reports that they have already begun related field 
reconnaissance, and has requested that the Service provide any available information regarding 
potential habitat and/or presence of the streaked horned lark (Eremophila alpestris strigata; 
proposed threatened) at candidate dredge disposal sites. 

We recommend that the Corps include potential impacts to fish and wildlife habitat as a relevant 
and important criteria for the selection and prioritization of candidate dredge disposal sites. We 
hope and expect that the Corps will prioritize those sites which are already disturbed, and/or 
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those sites which have been used previously for this purpose. The Corps should work in 
cooperation with the non-Federal sponsor( s) to ensure that any sites selected in support of the 
action avoid and minimize impacts to fish and wildlife habitat. Furthermore, we recommend that 
the Corps actively engage with the non-Federal sponsor(s) on the issues of long-term 
management, planning and implementation. The Corps should take steps to ensure that dredge 
disposal sites are managed with the implementation of a plan that re-establishes and maintains 
functioning fish and wildlife habitats, especially habitats for species of concern. 

There is little available information on historic habitat and occurrence of streaked horned larks 
along the lower Cowlitz River. However, there are sites along the lower river that provide 
suitable habitat, and these sites are in close proximity to locations where the species is known to 
occur. Please be advised, the Service is currently working with the Center for Natural Lands 
Management and the Corps' Portland District on a cooperative planning effort related to 
dredging of the navigation channel and maintenance of streaked horned lark habitats along the 
lower Columbia River. Staff with the Center for Natural Lands Management have provided 
anecdotal information suggesting that streaked horned larks may be present at one or more sites 
near the mouth of the Cowlitz River (or confluence with the Columbia River). Also, please be 
advised, the Service is actively working with partners and species experts to develop technical 
guidance directed at field identification of suitable and potentially occupied streaked horned lark 
habitats. 

The Service has previously recommended that the Corps make maintaining and recovering fish 
and wildlife resources an authorized purpose of the project. Instead, the Corps' purpose and 
need remains narrowly defined as" ... maintain flood risk protection at specified levels". 

Comment/Recommendation: With the recent Corps decision that there is no longer a local 
sponsor available in the short-term to support the Mount St. Helens Ecosystem Restoration 
Project or planning element, it is not clear to the Service how the Corps plans to fully address 
foreseeable impacts to fish and wildlife resources. Because the Corps' purpose and need 
remains very narrowly defined, and because the Corps continues to cite the limits of their 
jurisdiction and of the enabling legislation (i.e., Public Laws) or Congressional authorizations, 
the Service is concerned that legitimate, long-standing fish and wildlife concerns will not receive 
equal and integrated consideration. 

The Service expects that more will be accomplished from a stakeholder involvement perspective, 
and in the way of developing consensus around a preferred alternative, if the Corps 
acknowledges, rather than discounts in an arbitrary way or puts-off, responsibility for matters 
directly involved with their actions. If the Corps desires to achieve the widest possible support 
for their pending decisions, they must fairly and objectively consider, and furthermore act to 
meaningfully address long-standing fish and wildlife concerns. 

Where mitigation for impacts to fish and wildlife are concerned, today there are a number of 
important, changed conditions not previously addressed by our FWCA planning. First and 
foremost, the reality that these waters and landscapes now support species listed under the 
Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.)(ESA). 

11 



The Cowlitz River basin supports both winter and summer run Lower Columbia River (LCR) 
steelhead (threatened), early and late run LCR coho (threatened), LCR spring and fall Chinook 
(0. tshawytscha; threatened), and Columbia River chum (0. keta; threatened). The Cowlitz 
River basin also supports the largest known spawning population of the Southern DPS Pacific 
eulachon (Thaleichthys pacificus; threatened) in the Columbia basin, many of which utilize the 
mainstem Toutle River system. 

The action area includes designated critical habitat for LCR steelhead, located in the Cowlitz 
River, lower mainstem Toutle River, and the North Fork Toutle River both below and above the 
SRS (including tributaries such as Alder and Hoffstadt Creeks)(70 FR 52630; September 2, 
2005). The action area includes proposed critical habitat for LCR coho, located in the Cowlitz 
River, lower mainstem Toutle River, and the North Fork Toutle River both below and above the 
SRS (including Hoffstadt Creek)(78 FR 2726; January 14, 2013). The action area includes 
designated critical habitat for LCR Chinook and Columbia River chum, located in the Cowlitz 
River, lower mainstem Toutle River, and the North Fork Toutle River (70 FR 52630; September 
2, 2005). And, the action area includes designated critical habitat for Pacific eulochon, located 
in the Cowlitz and lower mainstem Toutle Rivers (76 FR 65324; October 20, 2011). 

On October 11, 2012, the Service proposed to list the streaked horned lark as threatened 
throughout its range in Washington and Oregon (77 FR 61937). The streaked horned lark is a 
small, ground-dwelling songbird. The subspecies is endemic to the Pacific Northwest, and is 
known to occur in Cowlitz County, Washington, and other neighboring counties in the States of 
Washington and Oregon. The subspecies forages on the ground, in low vegetation or on bare 
ground, and conceals its nest in shallow depressions at the base of grasses or short forbs. 
Historically, nesting habitats supporting the streaked horned lark included dune habitats along 
the coast of Washington, western Washington and Oregon prairies, and sandy beaches and spits 
along the Columbia and Willamette Rivers. 

Today, the streaked horned lark nests in a broad range of habitat types, including dredge 
deposition or disposal sites along the lower Columbia River. Recent studies conducted on the 
islands of the lower Columbia River have shown that fresh dredge material stabilizes and 
develops sparse vegetation suitable for nesting approximately two to three years after deposition, 
and can be expected to remain suitable for several years before vegetation becomes too dense. 
Deposition of dredge material can be both a tool for habitat creation and a threat, as deposition of 
dredge material at the wrong time of year (e.g., during the nesting season) can destroy nests and 
young, and/or degrade suitable habitat (77 FR 61937; October 11, 2012). 

The Service has proposed to designate critical habitat for the streaked horned lark, including 18 
subunits on the Washington coast and on islands in the lower Columbia River (77 FR 61937; 
October 11, 2012). There is no proposed critical habitat for the subspecies along the lower 
Cowlitz River. 

Comment/Recommendation: With the listing of LCR steelhead, coho, spring and fall Chinook, 
Columbia River chum, and Southern DPS Pacific eulachon, and in fulfillment of their 
responsibilities under Section 7(a)(2) of the ESA, the Corps must ensure that the actions they 
undertake, fund, permit, or authorize will not jeopardize the continued existence of any listed 
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species, or destroy or adversely modify designated critical habitat. Furthermore, Section 7( a)( 1) 
requires Federal agencies to use their authorities to further the conservation of listed species. It 
is the policy of Congress that all Federal departments and agencies shall utilize their authorities 
in furtherance of the purposes of the ESA, shall seek to conserve listed species, and to resolve 
water resource issues in concert with conservation of species (ESA Section 2; Findings, 
Purposes, and Policy). Writing for the majority decision of the U.S. Supreme Court in Tennessee 
Valley Authority v. Hill, 437 U.S. 153 (1978), Chief Justice Warren Burger wrote, "It is clear 
from the Act's legislative history that Congress intended to halt and reverse the trend toward 
species extinction. [The language of the Act] .. . reveals a conscious congressional design to 
give endangered species priority over the 'primary missions' of federal agencies". The Service 
believes this is further cause for making the recovery of fish and wildlife resources an authorized 
purpose of the project. 

When considering the available long-term sediment management alternatives, the Corps should 
carefully consider and address potential direct and indirect effects to listed species and critical 
habitat. To this end, the necessity for a formal ESA consultation addressing the potential effects 
of the action, to listed salmonids and critical habitat, and Pacific eulochon and critical habitat, 
has been communicated by the NMFS to the Corps. 

Management of Lands Located Upstream of the SRS 

The Corps and WDFW have actively managed lands upstream of the SRS for fish and wildlife 
resources and related recreational uses. Established in 1990, the Mount Saint Helens Unit of the 
State-administered Mount Saint Helens Wildlife Area protects elk (Cervus canadensis) winter 
range on the North Fork Toutle River mudflow that resulted from the 1980 eruption. Most of the 
unit's 2,744 acres were acquired through a land exchange with the Weyerhaeuser Company. The 
State actively manages for the improvement of elk winter forage through weed and erosion 
control, replanting, and other similar measures. The unit supports a winter feeding program and 
recreational hunting by special permit. Lands upstream of the SRS also support waterfowl 
concentrations and other migratory birds. 

Comment/Recommendation: Whereas there have been, and are now, some concerns regarding 
management of the lands located upstream of the SRS, the Service does broadly agree with the 
management objectives established for these lands. The Service believes that the Corps and 
WDFW have made a good faith effort to protect and enhance these lands, and to make them 
available for the public's enjoyment. 

Long-Term Monitoring and Adaptive Management 

With our December 1984 FWCA Report the Service offered specific recommendations, 
including: 

• Monitor construction impacts and the effectiveness and adequacy of mitigation programs 
for fish and wildlife, including studies of fish population recovery, habitat recovery, fish 
passage success, and wildlife response. And, 
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• Modify mitigation measures if results of monitoring studies find such changes to be 
warranted. 

In response, the Corps objected to evaluations and studies they found "too general," but did 
agree that monitoring, evaluation, and adaptive management for effective fish passage was 
warranted. "If it is determined that [the trap and haul] facilities are inadequate, studies would be 
initiated to develop and, if justified, to construct new improved fish passage facilities or other 
mitigation measures" (Mount St. Helens Feasibility Report and Environmental Impact Statement, 
December 1984; Exhibit 1, Page 4). 

Comment/Recommendation: The Service is aware that the Corps, WDFW, the Cowlitz Indian 
Tribe, and other parties have and continue to conduct relevant studies and investigations of 
current and evolving environmental conditions. The Service is also aware that some of these 
studies and investigations are still incomplete, and that many relevant data have yet to be 
analyzed, summarized, and made available to all parties. The Service encourages the widest 
possible sharing of these relevant data, studies, and investigations. 

The WDFW and Cowlitz Indian Tribe have each collected relevant data describing patterns of 
use and productivity for the Pacific eulochon. This information is not otherwise available to the 
Corps. We recommend that these parties make these data available as soon as possible. 

The Cowlitz Indian Tribe has collected extensive data describing channel and riparian 
conditions, habitat conditions and suitability, and patterns of fish use and productivity upstream 
of the SRS. We recommend that the Cowlitz Indian Tribe make these data available to the Corps 
and resource agencies as soon as possible, especially if the information could influence project 
designs, alternatives, or mitigation. Without these data, the Corps' description of current 
conditions will rely on a much more limited, on-going reconnaissance study. 

Comment/Recommendation: At present, it appears there are limited data with which to assess 
efficiency of the current trap and haul facility and operations. As a means to better understand 
and adaptively manage current operations, we recommend that the Corps and WDFW take steps 
to better quantify the numbers of fish arriving at the facility, and to assess the capture rate and 
trap efficiency. 

The information that is available indicates that the trap and haul fish collection facility operated 
on the North Fork Toutle River does not provide effective upstream, adult anadromous fish 
passage under all conditions. Initial attempts to functionally alter or adaptively manage the 
facility have met with limited success. The Corps should identify the causes for these failures, 
and work with the WDFW and other interested stakeholders to develop and implement a remedy. 

Operation of the SRS without fully functional upstream fish passage would represent a 
fundamental breach of the Corps' primary mitigation responsibility. As stated earlier, the 
Service favors selection of a long-term sediment management alternative that would provide for 
volitional upstream fish passage over and across the SRS. However, until the Corps has taken 
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the necessary steps to establish effective volitional upstream fish passage, and until expected 
performance has been validated with monitoring or by other means, the current trap and haul 
operations should be continued. 

Pursuant to our authorities and shared responsibilities under the FWCA, the Service has prepared 
this PAL for the Corps' use and consideration. The PAL briefly summarizes the Corps' 
preliminary set of alternatives for the Mount St. Helens Sediment Management Project, and 
describes their relationship to the larger, surrounding water resource development context. The 
PAL serves several purposes, but always with the goals of better understanding the baseline 
environmental conditions, the foreseeable effects of the action, and available opportunities for 
avoiding, minimizing, and mitigating for unavoidable impacts to fish and wildlife resources. 

Thank you for the opportunity to engage early in the planning process for the Mount St. Helens 
Sediment Management Project. The Service appreciates the consultation and coordinated 
planning that has occurred to date. We look forward to additional close cooperation over the 
months ahead. If you have any questions about this PAL, would like to discuss our comments or 
recommendations, and/or meet in-person, please call or write either Ryan McReynolds (360-753-
6047; ryan_mcreynolds@fws.gov) or Martha Jensen (360-753-9000; 
martha_l_jensen @fws.gov). 

~~ 
F fttr<en S. Berg, Manager 

cc: 
Corps, Portland, OR (T. Kuhn) 
Corps, Portland, OR (A. Gibbons) 
Corps, Portland, OR (T. Teed) 
Corps, Portland, OR (P. Sclafani) 
WDFW, Vancouver, WA (D. Howe) 
WDFW, Vancouver, WA (W. Dammers) 
WDFW, Vancouver, WA (D. Hauswald) 
NMFS, Lacey, WA (J . Fisher) 
NMFS, Lacey, W A (T. Hausmann) 
Cowlitz Indian Tribe, Longview, WA (T. Aalvik) 
Cowlitz Indian Tribe, Longview, WA (S. Wills) 

Washington Fish and Wildlife Office 

Lower Columbia Fish Recovery Board, Longview, WA (J. Breckle) 
Cowlitz County, Kelso, WA (K. Stone) 
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