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1 INTRODUCTION 

Under the Council on Environmental Quality regulations, 40 CFR § 1501.5, 
implementing the National Environmental Policy Act (NEPA) of 1969 (as amended), the 
purpose of an Environmental Assessment (EA) is to “provide sufficient evidence and 
analysis for determining whether to prepare an environmental impact statement (EIS) or 
a finding of no significant impact (FONSI)” on actions authorized, funded, or carried out 
by the federal government, and to assist agency officials to make decisions that are 
based on understanding of “environmental consequences, and take actions that protect, 
restore, and enhance the environment.” This EA evaluates environmental effects of 
proposed repairs by the U.S. Army Corps of Engineers, Seattle District (Corps), in the 
summer of 2021 to the Lynden Levee. In accordance with Section 404 of the Clean 
Water Act (CWA), this integrated document also evaluates whether it is in the public 
interest to undertake the federal action. 

This document also integrates a review of factors underlying a determination of whether 
executing the project would be in the public interest, pursuant to CWA Section 404 and 
rules and regulations published as 33 CFR Part 335, “Operation and Maintenance of 
Army Corps of Engineers Civil Works Projects Involving the Discharge of Dredged or Fill 
Material into Waters of the U.S. or Ocean Waters”; 33 CFR Part 336, “Factors to be 
Considered in Evaluation of Army Corps of Engineers Dredging Projects Involving the 
Discharge of Dredged Material into Waters of the U.S. and Ocean Waters”; 33 CFR Part 
337, “Practice and Procedure”; and 33 CFR Part 338, “Other Corps Activities Involving 
the Discharge of Dredged Material or Fill into Waters of the U.S. 

1.1 BACKGROUND 

1.1.1 Project Design 

The Lynden Levee is located on the right bank of the Nooksack River near the City of 
Lynden, Whatcom County, Washington. It is a non-federal levee system constructed by 
local interests and protects public infrastructure, residential, commercial, and 
agricultural properties from recurring flooding from the Nooksack River. It is owned and 
operated by Whatcom County. The levee forms one segment of a three-segment 
system, which also includes Bertrand Creek Left Bank and River Road Levees. The 
Lynden Levee ties into Hannegan Road at its upstream end and River Road Levee near 
Guide Meridian Road at its downstream end. The levee is approximately 13,800 linear 
feet (LF) long and is 3 to 6 feet high on the landward side. The levee crown is 
approximately 10 to 12 feet wide. The riverward slope and toe is armored with Class IV 
riprap. Based on onsite conditions, best professional judgment by engineers, and 
available historical and technical data, the Lynden Levee at the repair site had adequate 
scour protection as originally designed and constructed by the local entity that 
resembles an armored launchable toe. In its undamaged state, the levee provides flood 
risk reduction up to the 10 percent (10-year return period) annual chance of exceedance 
(ACE) event. 
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1.1.2 Disaster Incidents 

In November 2017, high flows occurred along the Nooksack River with a peak flow of 
39,900 cubic feet per second (cfs) at the Everson U.S. Geological Survey gage 
12211200, corresponding to an ACE of 40 percent (2.5-year return period). For more 
information regarding the flood event and the hydraulic considerations for the project, 
see Appendix A. 

Flooding scoured the levee’s riverward slope and toe at two locations, Site 1 and Site 2 
(Figure 1), resulting in loss of riprap and embankment material from within the levee 
prism. In some areas the damage extended up the riverward slope to the levee crest. 
Shortly after the damage occurred, Corps inspections found material missing up to 30 
feet deep into the levee prism. The Corps estimates that the levee at Site 1 lost 
approximately 8,333 cubic yards (CY) and 6,111 CY at Site 2. Vegetation such as trees, 
shrubs, and sod were also washed away from the riverward slope took with them levee 
material. At Site 1, flooding also damaged two segmented concrete culverts, overtopped 
the levee, and scoured the levee crest and landward slope. The two culverts (24- and 
48-inch-diameter), which transport runoff from the City of Lynden through the Lynden 
Levee, exhibit evidence of sedimentation, joint separation, and/or settlement. 

In the damaged condition, the level of protection (LOP) provided by the Lynden Levee is 
diminished from 10 percent (10-year return period) to 100 percent (1-year return period) 
ACE event to residential and agricultural properties, and associated utilities and 
infrastructure. 

1.2 AUTHORITY 

Repairs to the Lynden Levee are authorized by Public Law (PL) 84-99 (33 U.S.C. 
Section 701n). The Corps’ rehabilitation and restoration work under this authority is 
limited to flood control works damaged or destroyed by floods. The statute authorizes 
rehabilitation to the condition and LOP exhibited by the flood control work prior to the 
damaging event. 

Whatcom County is the local non-federal sponsor for the proposed levee repair project. 

1.3 PROJECT LOCATION AND DESCRIPTION 

The Lynden Levee is located on the right bank of the Nooksack River near the City of 
Lynden, Whatcom County, Washington. Repairs would occur at two sites between the 
Lynden wastewater treatment plant (WWTP) and Guide Meridian Road (State Route 
539; Figure 1). Two culverts are located at Site 1. The culverts are not gated and allow 
flood water to pass to the protected side of  the levee, contributing to flooding roads and 
blocking access to the Lynden WWTP. Total repair length at Site 1 is 457 LF and total 
repair length at Site 2 is 275 LF, totaling 732 LF of repairs. The total project footprint, 
including staging areas, is approximately 1.5 acres. Photos of the damaged levee are in 
Appendix B. 
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Figure 1. Project Location. 
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1.4 PURPOSE AND NEED 

The purpose of the project is to restore the LOP exhibited by the Lynden Levee in its 
pre-damaged condition to reduce risk to lives and property damage that may arise due 
to future flooding. The repair is needed because the Lynden Levee was damaged by 
flooding related to the disaster incidents as described in Section 1.1.2 and no longer 
provides the designed LOP against flooding. If the Lynden Levee were to fail, there 
would be an increased risk to life safety, improved property, and public infrastructure. 
The repairs would be constructed in the summer of 2021 by the Corps, in partnership 
with Whatcom County. 

2 PROPOSED PERMANENT REPAIR ACTION AND 
ALTERNATIVES 

A preliminary evaluation has been conducted on the alternatives for fulfilling the 
purpose of restoring the LOP. Viable alternatives must restore reliable flood protection 
to the LOP prior to the damaging event, must be environmentally acceptable, and 
should address the identified flood risk by being capable of being constructed prior to 
the next flood season. The preferred alternative must be the least cost alternative that 
restores the LOP while fulfilling all legal, technical, and environmental requirements. 

2.1 ALTERNATIVE 1: NO ACTION ALTERNATIVE 

Under the No Action Alternative, the levee would remain in the current damaged state. 
This alternative would not meet the project purpose because the levee would likely be 
further damaged in future flood events and could fail, which would endanger lives and 
property. During any flood event threatening the integrity of the levee system, the Corps 
or other Federal and non-Federal agencies may act under emergency authorities to 
preserve the levee system and, to the extent possible, maintain protection of life and 
property landward of the levee. However, responding to damages during a flood event, 
would be temporary, less certain of success, potentially more expensive, and could be 
less protective of environmental and cultural resources. If flood fighting efforts don’t take 
place in time or are unsuccessful, there is an increased risk of levee failure. Should 
failure occur, floodwaters would enter into the protected area. Flooding could have 
detrimental effects including transporting debris, sediment, and/or pollutants into the 
community and surrounding areas, as well as transporting the polluted mix back into the 
river. Depending on the scope of the flood, this could cause substantial impacts. 

The No Action Alternative is not recommended because it does not meet the project 
purpose and need. While the No Action Alternative is not recommended, it is carried 
forward for further evaluation to serve as a base condition for evaluation of other 
alternatives. 
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2.2 ALTERNATIVE 2: NONSTRUCTURAL ALTERNATIVE 

This alternative consists of floodplain management strategies that involve changes in 
land use offered by other federal and state programs. Such strategies would include 
zoning, easements, flood warning, floodplain evacuation, and flood insurance. 
Nonstructural strategies involve acquisition, relocation, elevation, and flood proofing 
existing structures. The costs and timeframe for implementing this alternative are high 
when compared to structural alternatives, and the additional time it would take to 
implement this alternative would increase the amount of time that the purpose and need 
was not fulfilled, increasing flood risk to the area protected by the levee for some 
increment of time. Furthermore, the participation of the non-federal sponsor would be 
required to implement a nonstructural alternative, and Whatcom County has not agreed 
to meet its various obligations in executing a nonstructural alternative. Therefore, this 
alternative will be eliminated from detailed consideration. 

2.3 ALTERNATIVE 3: LEVEE SETBACK ALTERNATIVE 

The Levee Setback Alternative would shift the alignment of the levee landward of the 
riverbank. Typically, the setback levee would be a newly constructed earth embankment 
structure and the existing levee located on the riverbank would be abandoned. In this 
instance, a setback levee may be more costly than other alternatives due to more 
extensive embankment material and real estate requirements. Such an approach could 
also encroach on existing structures, privately-owned land, and public infrastructure. 
The costs and timeframe for implementing this alternative are high when compared to 
structural alternatives since this alternative would need to maintain flood protection for 
important infrastructure like the Lynden WWTP. In addition, the time it would take to 
implement this alternative would increase the amount of time that the purpose and need 
was not fulfilled, increasing flood risk to the area protected by the levee for some 
increment of time. This alternative would require participation of the non-federal sponsor 
to implement, and Whatcom County has not agreed to meet its various obligations in 
executing a setback alternative. Therefore, this alternative will be eliminated from 
detailed consideration. 

2.4 ALTERNATIVE 4: REPAIR IN-KIND ALTERNATIVE (PREFERRED ALTERNATIVE) 

This alternative would repair the levee at each damaged site. Levee embankment 
materials and riverward armor would be restored at Site 1 and Site 2. In addition, 
repairs to Site 1 would replace two segmented concrete culverts with a flap gate culvert 
and would repair the levee crown and landward slope to pre-flood conditions. Minor 
deviations in the structure's configuration would be integrated due to changes in 
materials, construction techniques, and safety standards that are necessary to make the 
repair. Minor deviations include an increase in riprap size at both repair sites, and 
changes in the levee alignment and armored area at Site 1 to accommodate the new 
culvert and to reduce scour and erosion potential within the project reach. The 
deviations would not shift the levee into the river. The levee’s riverward toe would 
remain within the pre-damaged footprint, while the landward toe would be shifted 
approximately 25 feet inland from the current location at the downstream end at Site 1 
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to accommodate the culvert. Additionally, there would be a slight increase in rock size 
(approximately 7 inches wider in diameter) above what is currently present. The 
proposed rock size and launchable toe design is based on hydraulic analysis using the 
HEC-RAS model and Corps design guidance (Engineer Manual EM 1110-2-1601). The 
hydraulic analysis that was completed provided an estimated river velocity. This 
expected velocity was used to select the appropriate riprap size for scour protection. 
Based on scour calculations, the volume and class size needed was determined to be 
Class IV riprap. These changes are necessary to meet sound engineering principles 
consisting of the application of updated technology and construction techniques and 
reflect Corps design requirements in the interest of levee safety when conducting 
repairs under PL 84-99. 

Total construction length would be approximately 732 LF, including any necessary 
transitions, at the two sites (Figure 1). All repairs would occur within or landward of the 
pre-damage footprint of the levee. 

The current recommended repair is described further below. Design plans for repairs to 
Site 1 and 2 under this alternative are in Appendix C. 

2.4.1 Project Sequencing 

The proposed levee repairs would occur in the summer of 2021, and plantings in late 
winter 2022. The Corps would start construction in June and complete the repair in early 
September 2021 at the latest. All in-water work would occur in the fish window (June 15 
to August 31). Mitigation shrub and tree plantings would be completed in late February 
and early March by Whatcom County. See Appendix D for the mitigation plan. 

Project construction would begin by gaining access to the sites, marking site limits using 
stakes and flagging, and preparing the existing levee prism for work. At both sites, 
storage and staging would occur at the project location and landward of the levee in an 
adjacent field. Staging activities consist of temporarily stockpiling excavated 
embankment fill, excess rock, supplies, equipment, and vehicles. A dump truck would 
move and deliver materials to the repair sites. A bulldozer and excavator, or similar 
equipment, would place and compact the construction materials. 

At Site 1, Whatcom County has proposed a concurrent project to re-grade the area 
landward of the Lynden Levee to combine the drainage areas currently served by the 
two culverts away from a small WWTP lagoon. This is not a component of the Corps’ 
project or major Federal action under NEPA, but is described for contextual purposes, 
only. The new culvert would align with the grading proposed by the local sponsor. The 
Corps developed the following preliminary project sequencing approach to complete 
repairs to the Lynden Levee while accommodating Whatcom County’s distinct but 
concurrent project. 

1. The Corps would remove the two culverts at Site 1 and install a 48-inch culvert 
with a side-hinged flap gate. The embankment would be reconstructed, and the 
drainage channel backfilled with excavation spoils above the culvert outlet. All 
grading around the new culvert would be completed, but riprap armor would not 
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be placed at this stage. To maintain drainage during this stage, the Corps would 
direct incoming water to a sump and would pump water around the work area to 
the river. 

2. The Corps would construct the Site 2 repairs. While Site 2 work is ongoing, 
Whatcom County would re-grade the drainage area upland of Site 1 to direct 
drainage to the new culvert. 

3. The Corps would return to Site 1 to complete repairs along the riverbank 
downstream of the culvert and to place riprap armor along the culvert and side 
channel. Priority would be given to complete the launchable toe and any other in-
water work during the in-water work window (June 15 to August 31). 

2.4.2 Site 1 Culvert Replacement and Work Site Isolation 

At Site 1, the two obsolete concrete culverts would be removed. These culverts under 
normal conditions receive runoff from the city of Lynden and drain into the Nooksack 
River (see Section 3.3). During flood events over 16,000 cfs, the Nooksack River flows 
through the culverts landward of the levee. The Corps would replace these culverts with 
a single 48-inch culvert. Work to replace the culverts would occur during the in-water 
work window when average precipitation is at its lowest and when the channel is 
transporting less than 10 gallons per minute (gpm, equals to 0.022 cfs). This flow would 
enter the 48-inch diameter culvert (easternmost) as the 24-inch diameter culvert 
(westernmost) is expected to be dry. No water from the Nooksack River would be 
entering the work area because the outlet is perched above the Nooksack River. 

A temporary bypass pipe would carry incoming flows around the culvert work site so it is 
isolated, and work can occur in the dry. A temporary sump would be excavated 
upstream of the work area to collect incoming water. A net would be installed upstream 
of the sump to prevent fish from entering the worksite and a fish rescue would occur 
before the pump starts operating to remove any fish from the worksite. The bypass pipe 
would lead to the riverward side of the repair site and drain into the river. A temporary 
cofferdam may be needed to help block water from entering the work site and direct it 
into the bypass. A cofferdam would not be needed at the downstream end of the work 
area since the drainage channel is perched above the Nooksack River. Corps biologists 
would inspect the fish exclusion net daily and determine if additional fish rescues are 
necessary. Following the work (within 3 to 4 weeks), Whatcom County would regrade 
the drainage area upland of the culvert at Site 1 to direct drainage to the new culvert 
inlet. Once the new culvert is installed, the sump would be backfilled, and the bypass 
pipe system and fish exclusion net removed. 

The new culvert outlet would have a flap gate to prevent the Nooksack River from 
flowing into the landward side of the levee during floods. This would alleviate flooding at 
the Lynden WWTP Road. Section 2.4.4 provides additional information on the operation 
of the culvert and flap gate. 
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2.4.3 Levee Repair 

Typical levee repairs begin with preparing the site, access routes, and levee prism for 
construction. The site limits would be clearly marked using stakes and flagging. Access 
routes would be prepared using crushed surfacing base course (CSBC) along the levee 
crest. The Corps may also place CSBC to improve existing access routes, particularly at 
Site 2, and at the staging areas. Staging would occur near the project location on the 
landward side of the levee in a grassy field (Site 1) and an agricultural field (Site 2), as 
depicted in the plan set (Appendix C). These sites would be restored in-kind at the end 
of construction. 

Rock used in the repair at each site consists of riprap and quarry spalls. Rock would 
consist of hard, sound, and durable material free from seams, cracks, and other defects 
tending to lead to premature weathering. For this project, the Corps would use a 12-
inch-thick layer of 4- to 8-inch quarry spalls as bedding between the granular 
embankment fill and riprap. A 3-foot-thick blanket and a launchable toe of Class IV 
riprap would be placed over the quarry spall layer. Class I and Class IV riprap would be 
used in the repair at Site 1. Existing riprap would be salvaged and incorporated into the 
repairs at both sites. The repair would smoothly transition into the adjacent upstream 
and downstream slopes at each site. 

A dump truck would deliver and move materials at each repair site. A bulldozer and 
excavator, or similar equipment, would place and compact the construction materials. 
Armor and toe rock would be placed individually, and spall material would be placed by 
individual bucket load; no material would be end-dumped or placed in an uncontrolled 
manner on the riverward slope. Areas on the levee crown and along access routes that 
are disturbed by construction activities would be topped with up to 6 inches of gravel to 
repair any rutting or damage, or restored with sod, per the designs. All exposed or 
disturbed soils would be hydroseeded. 

Site 1 Levee Repair 

Site 1 work includes repairs to the culvert and the levee. The culverts would be replaced 
as described above, and the levee deconstructed and repaired. The levee’s riverward 
toe would remain within the pre-damage footprint, while the landward toe would shift 
approximately 25 feet inland from the current location at the downstream end. 

The levee embankment would be reconstructed with a 1-foot overbuild to compensate 
for future settlement. A 12-inch layer of quarry spalls would be placed over the 
embankment and covered with a 3-foot-thick layer of Class IV riprap at 2 Horizontal and 
1 Vertical (1H:1V). A launchable toe would be constructed at 1.5H:1V slope using Class 
IV riprap. Class IV riprap would be placed at the outlet of the new culvert and along the 
outlet channel to prevent erosion. On the landward side of the levee, Class I riprap 
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would be placed around the inlet of the culvert and along the levee backslope where it is 
steeper (2.4H:1V) to prevent erosion, such as rill1 development, from overtopping flows. 

Site 2 Levee Repair 

Repairs at Site 2 would be similar to those at Site 1. A launchable toe would be 
constructed at 1.5H:1V using Class IV riprap. The damaged slope would be re-armored 
at 2H:1V with a 3-foot-thick blanket of Class IV riprap backed by a 12-inch layer of 
quarry spalls. 

2.4.4 Culvert Operation 

The new culvert at Site 1 would have a flap gate that would operate to reduce flooding 
to the Lynden WWTP and roadway. It is designed to withstand maximum expected 
flows. The gate would be installed on the riverward side of the culvert and is vertically 
hinged, slightly over-center axis. The flap gate is intended to limit the risk of interior 
flooding from high water events so long as the levee is not overtopped either  at the 
project site or upstream reaches. The Corps would install a staff gage at the culvert and 
complete an initial calibration of the gage to match the gage height at the low point of 
the WWTP access road (i.e., water surface elevation 54 feet). 

A closure trigger mechanism would allow the flap gate to close under its own weight as 
flood waters rise in the Nooksack River channel. The trigger mechanism and the vertical 
setting of the hinge alignment would be automatic but manually adjustable for Whatcom 
County to change the setting if needed. The ability to manually override operation of the 
gate is desired, but typical gate closing and opening operations are automatically 
triggered by the river levels. 

The U.S. Geological Survey Everson gage would be the primary source of information 
for flap gate operation adjustment and operator calibration, although the gate’s 
triggering mechanism would be directly responsive to the Nooksack River channel water 
surface elevation at the gate itself. When flow at the Everson gage reaches 20,000 cfs, 
staff would be alerted that the flap gate may automatically activate as the river rises. If 
flow is forecasted to rise above 23,000 cfs, the adjustment on the flap gate closure 
triggering mechanism should ensure closure of the gate until flows recede. At lower 
flows when the flap gate is not in operation, the culvert would remain open, maximizing 
the amount of time off-channel refuge is available for fish. When flows in the Nooksack 
River drop below 5,000 cfs, there is no direct connection to the culvert from the river 
due to the outlet’s perched location. 

See Appendix A for a more detailed description of the hydraulic analysis and function of 
the new culvert. The culvert would be operated and maintained by Whatcom County 
after the repair is completed. Whatcom County plans to use hydrologic analysis to 
calibrate the gate in the future. This analysis would tie local data to river gage data as a 

 

1 Defined as “a shallow channel cut by water flowing over rock or soil.” 
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tool to inform operators of river forecasts and when the gate is anticipated to close or 
open. Whatcom County would work with resource agencies such as the Washington 
Department of Fish and Wildlife (WDFW), National Marine Fisheries Service (NMFS), 
Nooksack Tribe, and the city of Lynden on flap gate operation when it revises the O&M 
manual, after repairs are completed. 

2.4.5 Mitigation 

Mitigation is proposed to compensate for project impacts to riparian vegetation and 
water quality at the two repair sites (Appendix D). Repairs to the Lynden Levee would 
require removal of vegetation within the construction footprint. At Site 1, the Corps 
estimates eight Pacific willows (Salix lasiandra) and 12 red alder (Alnus rubra) trees 
between 30 to 50 feet tall, with an understory of red elderberry (Sambucus racemose), 
snowberry (Symphoricarpos albus), and salmonberry (Rubus spectabilis) would be 
removed. Site 2 is similarly vegetated, although it has fewer understory shrubs. Site 2 
has 11 red alders and three willow trees approximately 20 to 30 feet tall on the 
riverward slope that would be removed. Mitigation includes vegetation plantings (willow 
bundles, shrubs, and trees) and woody debris to offset habitat and water quality impacts 
from the repair. 

The Corps would incorporate willow bundles into the riverward side of the levee. Willow 
bundles consist of 10 live willow stakes of Sitka willow (Salix sitchensis) in a lens of 
topsoil two feet high by about three feet long. The planting bundles would be spaced 10 
feet apart for continued levee inspection and would be placed just above the launchable 
toe and close to the ordinary high-water mark (OHWM). The Corps would also place 
woody debris along the riverward toe of the repaired levee. Woody debris would come 
from materials generated at each repair site and from  pieces Whatcom County has 
accumulated (Appendix D). This woody debris would be placed to provide aquatic 
benefits (e.g., shoreline complexity, shade, and cover). Smaller woody material, such as 
slash, would be intertwined with the large logs and root wads. The riprap would be 
covered by the woody material as much as possible. 

Following levee repairs, in late February and early March, Whatcom County would plant 
136 native trees and 75 native shrubs at two locations (Appendix D). In the NOP, the 
Corps initially proposed replacing trees at a 3:1 ratio with three years of monitoring. 
After a meeting with the Washington State Department of Ecology (Ecology) and 
WDFW on April 30, 2021, Whatcom County committed to increasing the tree 
replacement ratio to 4:1 with 5 years of monitoring which is outlined in the mitigation 
plan (Appendix D).  All dead tree and shrub plantings within the first year shall be 
replaced in kind. Plantings shall have a minimum 80 percent survival rate for years 1 
through 5. Willow bundles will be monitored by the Corps for three years. All failed 
bundles will be replaced if less than 80 percent survive in the first year. The Corps will 
continue to monitor the willow bundles for an additional two years during levee 
inspections. 

The overcompensation in numbers of planted trees versus lost trees is intended to 
compensate for the temporal lag until full maturity, as well as the loss of sod cover on 
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portions of the riverward armored slope. Tree plantings would consist of coniferous 
trees rather than deciduous trees because native conifers provide more effective long-
term shade over the river, long-lasting floodplain refugia, and would eventually provide 
long lasting large wood in the channel when the mature trees are taken by the river. The 
proposed mitigation would offset impacts to riparian habitat (e.g., canopy structure, 
large woody debris, cover, high flow velocity breaks) and water quality (e.g., thermal 
buffers, shade). 

2.5 CONSERVATION, BEST MANAGEMENT PRACTICES, AND MITIGATION 

Mitigation for effects of proposed actions is evaluated as part of the NEPA process. 
Mitigation can take any of the following forms: 
 

• Avoiding effects altogether by not taking a certain action or parts of an action.  

• Minimizing effects by limiting the degree or magnitude of the action and its 
implementation.  

• Rectifying effects by repairing, rehabilitating, or restoring the affected 
environment.  

• Reducing or eliminating effects over time by preservation and maintenance 
actions during the life of the action.  

• Compensating for effects by replacing or providing substitute resources or 
environments.  

The project is planned and designed to avoid and minimize project impacts to the 
maximum extent feasible. All access would be over existing roads and trails, and all 
staging would be in previously developed or disturbed uplands. All in-water activity 
would be timed to use construction timing windows established to protect fish (June 15 
through August 31). Conservation Measures and Best Management Practices (BMPs) 
listed below include measures to protect the Nooksack River from sediment and 
turbidity originating from the site. It also includes measures to reduce impacts to aquatic 
life. 

2.5.1 Conservation Measures 

The Corps has developed a list of conservation measures and incorporated these into 
the levee repair to reduce environmental impacts of the repair. For this project the 
measures the following: 

 

• Hydroseed with a native seed mix and mulch would be placed on disturbed areas 
not armored with rock. 

• Repairs would start at the upstream end and continue downstream. This would 
allow the repaired levee to act as a localized flow deflector and help manage 
flows in the work area, reducing turbidity. 

• Willow bundles, and tree and shrub plantings are incorporated into the repair. 
Monitoring and adaptive management, including replacement and maintenance, 
would be conducted by the Corps and Whatcom County. The Corps and 
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Whatcom County will coordinate on adaptive management replacement 
strategies if plantings totally fail to meet performance standards (Appendix D). 
Replacement strategies may include planting different species, changing the 
planting location, or adding pest control or exclusion devices. The Corps would 
report the success of the mitigation plantings to the resource agencies 
coordinated with for the repair. 

• Rock would be placed individually or in small bucket loads, with no uncontrolled 
dumping of rocks in-water or along the levee slope. Large rock would be placed 
and manipulated using the thumb attachment. Small rock that is impracticable to 
manipulate with the thumb attachment, such as quarry spalls, would be 
transferred from the bucket to the levee slope in a pouring motion. 

• In-water work would be limited to the in-water work window (June 15 to August 
31) to limit impacts to aquatic species, particularly salmon. 

 
The Corps would inspect the repair sites after the repair is completed. If conservation 
measures and repairs are different from those described here, or what is depicted in the 
plans, they would be recorded and reported. The Corps would assess if changes are 
needed, such as change in type or location of plantings, and would coordinate with 
resource agencies such as the Ecology, U.S. Fish and Wildlife Service (USFWS), or 
NMFS. 

2.5.2 Best Management Practices 

BMPs would be employed to minimize project impacts. Some are integrated into the 
repair, while others are guides to operation and care of equipment. Note, some of these 
have been mentioned above. 

• In-water work would be limited to the in-water work window (June 15 to August 
31) and minimized to the extent possible. 

• A silt curtain would be installed for work in the Nooksack River to control turbidity 
generated along the shoreline. If the curtain is damaged and cannot be repaired 
or replaced, the Corps would slow down in-water work to minimize turbidity 
generation. 

• Water quality monitoring for turbidity would be performed as outlined in the Water 
Quality Monitoring Plan (Appendix E). If a potential exceedance is detected at the 
early warning sample locations, onsite personnel would evaluate construction 
activities and take measures to minimize turbidity generation. Examples include 
slowing down a specific in-water activity, changing the amount of material that is 
moved below the waterline, and inspecting the silt curtain. 

• In-water excavation would be completed slowly to minimize turbidity generation. 
Care would be taken to reduce discharge from saturated material excavated 
below the waterline from entering back into the river. A bench with a concave 
surface would be created on the levee slope during deconstruction of the 
damaged levee. Wet material would be placed in the bench, so water drains 
downward through the levee and not directly back into the river. This material will 
be reused onsite (e.g., levee embankment and willow bundles). Material not used 
for reuse would be transported offsite for disposal at an approved, permitted 
location. 
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• Vegetation removal would be limited to the repair sites. 

• Noxious weeds would be disposed of separately from other organic materials at 
an approved off-site location. 

• Equipment used near and in water would be cleaned prior to construction. 

• Drive trains would not work in the water. Only the excavator bucket with thumb 
attachment would extend into the water.  

• Fueling would occur on the landward side of the levee, and biodegradable 
hydraulic fluids would be used as appropriately in any portion of the equipment 
that would work in the water. 

• Construction equipment shall be regularly checked for drips or leaks, and fixed. 

• At least one fuel spill kit with absorbent pads would be onsite at all times. 

• Material placed into the water would be placed individually or in small bucket 
loads. No end dumping of rock into the water would occur. 

• Rock placement would occur only within the project footprint. 

• Rock placement and underwater excavation would occur from the upstream end 
of the project to the downstream end. Rock is placed shortly after excavation so it 
would act as a localized flow deflector and help manage flows in the installation 
areas. 

• After construction is complete, the sites would be reseeded using a native grass 
seed mix including a mulch base. 

• At least one biologist would be onsite during construction. Corps or Service 
biologists may visit construction site. All visits would be coordinated with the 
Project Manager and Construction Manager. 

• Fish would be excluded from the work sites in the Nooksack River by a silt 
curtain and from Site 1 by a net upstream of the sump. The Corps would 
coordinate with NMFS, USFWS, WDFW, and Whatcom County to complete fish 
rescues in the excluded areas in accordance to the fish rescue plan (Appendix 
F). 

• Woody debris generated during construction and/or provided by Whatcom 
County would be placed along the riverward toe of the repaired levee. The onsite 
biologist would direct the orientation of the woody debris to provide aquatic 
benefits (e.g., shoreline complexity, shade, cover). Smaller woody materials like 
slash would be intertwined with larger logs and rootwads. As much of the riprap 
would be covered by the woody material as possible. 

• All trash and unauthorized fill (including concrete blocks or pieces, bricks, 
asphalt, metal, treated wood, glass, floating debris, and paper) generated during 
the repair would be removed from the project and staging areas after work is 
complete. 

• A pre-construction meeting would be conducted to look at existing conditions and 
any possible fine-tuning that should be done for BMPs or environmental 
requirements. The pre-construction meetings would include outside resources 
agencies like USFWS or NMFS. 
 

In addition, a Fueling and Spill Recovery Plan would be developed prior to construction 
that would include specific BMPs to prevent and react to any spills  should an incident 
occur. A Stormwater Pollution and Prevention Plan would be developed to identify 
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potential sources and reduce pollutants in stormwater discharges from the construction 
site. 

3 ENVIRONMENTAL RESOURCES OF CONCERN AND 
EFFECTS 

3.1 LAND USE AND RECREATION 

Most of the non-Federal land in unincorporated Whatcom County is dedicated to 
forestry and agricultural uses. The next largest category of land use is residential. Much 
smaller areas of the county are dedicated to industrial, commercial, and other uses 
(Whatcom County 2021). The Federal government manages approximately 875,100 
acres of land in Whatcom County (Washington State Recreation and Conservation 
Office 2021). 

Land use in the vicinity of the Lynden Levee is a mix of transportation, residential, 
commercial, and agricultural. Landward of Site 1 is the city of Lynden and the Lynden 
WWTP. The city of Lynden includes residential areas, businesses, and public 
infrastructure. Landward of Site 2 are agricultural fields. 

The Lynden Levee is not designed to be a recreational structure although pedestrians 
use it as an unofficial walking path. While Whatcom County has a considerable amount 
of Federal and state recreational land, limited accessibility and distance to these lands 
is a challenge for many residents. The majority of recreational use by county residents 
occurs in local and county parks, and recreational facilities (Whatcom County 2016). 
Patterson Park is located landward of Site 1 and the WWTP. the park contains paths, 
grassy areas, and a disc golf course (City of Lynden 2020). Water resource-oriented 
activities, such as boating and fishing, are also major recreational activities in the area. 
A number of sites in the area are used to access the Nooksack River. A gravel bar 
opposite from Site 1 is a popular fishing location and approximately half a mile upstream 
from this site is boat access. Approximately 1 mile downstream of Site 2 off State Route 
(SR) 539 is a public access site, locally known as De Groot, which has parking area and 
concrete boat launch. 

3.1.1 No Action Alternative 

The No Action Alternative is not expected to cause any changes to land use and 
recreation. There would be a higher risk for flood damage to land use under this 
alternative. Emergency flood fight efforts would likely be needed to protect lives and 
property during a flood event threatening the levee. Flood fighting efforts are expected 
to be sufficient to maintain the existing land use and recreational uses within the 
floodplain landward of the levee. If flood fighting efforts don’t take place in time or are 
unsuccessful, there is an increased risk of levee failure. Should failure occur, 
floodwaters would enter into the protected area. Flooding could have detrimental effects 
that could alter land use and prevent recreational activities. The No Action Alternative is 
not expected to cause significant adverse impacts to land use and recreation. 
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3.1.2 Repair In-Kind Alternative 

The Repair In-Kind Alternative may disrupt surrounding properties during repairs while 
equipment and personnel access the construction area via land easements. After 
completion of the project, land uses would be protected from the potential damages 
resulting from floods up to the LOP provided by the levee (10 percent ACE). There 
would be no change in land use after repairs are completed. During construction, the 
quality of recreational activities in the area may be reduced due to noise or from 
disruption of traffic from construction equipment. To ensure public safety during 
construction, access to the project site would be prohibited, temporarily interrupting 
pedestrian use. Use of Patterson Park and of river access points are not expected to be 
affected by the Corps’ repair. The Repair In-Kind Alternative would not have significant 
adverse impacts to land use and recreation. 

3.2 GEOLOGY AND SOILS 

The Nooksack River drains westward from the Cascade Mountains in the northern 
Puget Sound region. The topography of the Nooksack River basin varies greatly due to 
its mountainous origins. Elevations range from sea level to over 10,000 feet at Mt. 
Baker. Elevation at the repair sites are approximately 50 feet above sea level and 
geologic conditions in the vicinity are generally quaternary alluvium, outwash sand and 
gravel (Figure 2; Easterbrook 1976). Riverine processes have deposited well-sorted 
layers of sand, gravel, silt, and clay on terraces adjacent to the Nooksack River. In 
addition to mineral deposits, peat and organic silt are present in bogs or former 
channels in the floodplain, including Site 1. 

 

 

Figure 2. Portion of the Geological Map of Whatcom County, Washington (Easterbrook 
1976). Quaternary alluvium (Qal), outwash sand and gravel (Qso), and peat (Qp). 
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Geotechnical investigations at Site 1 show that the levee embankment, consisting of 
silty sand with gravel, overlies silty sand and sandy silt to a depth of about 12 to 13 feet 
below the levee crest. At this depth, a 9- to 11-foot-thick layer of very soft peat was 
encountered. The peat is underlain by sand and lean clay to the bottom of the borings, 
which extended 30 to 32 feet below the levee crest. Site 2 soils are mapped as 
quaternary alluvium (Figure 2). Well logs from the vicinity of Site 2 were reviewed and 
indicated materials consisting of sand, silty sand, sandy silt, and clay, with some gravels 
intermixed. According to the Natural Resource Conservation Service, soils at both sites 
are primarily classified as Briscot silt loam, with areas of Pangborn muck located 
landward of the levee at Site 1 (NRCS 2019). Briscot silt loam is poorly drained, has a 
moderately high to high capacity to transmit water, and is formed in floodplains on 
alluvium. 

3.2.1 No Action Alternative 

The No Action Alternative would allow continued erosion of the damaged levee and a 
higher risk from flooding to persist. This alternative could lead to emergency flood fight 
measures during a flood event. A flood fight response during an event could require 
more rock placement and the use of larger rock as compared with the Repair In-Kind 
Alternative, depending on the specific events at the time of the emergency. In the event 
of a levee breach during a flood event, the river channel could migrate, changing the 
hydrology and underlying soils at the breach and throughout the affected reach of river. 
However, such an event is expected to be avoided through implementation of 
emergency flood fighting measures. If flood fighting efforts don’t take place in time or 
are unsuccessful, there is an increased risk of levee failure. Should failure occur, such 
as a breach, a large volume of floodwater would enter the protected area landward of 
the levee and erode soils and alter change surface conditions. Sediment contamination 
could also occur, especially if flooding damages the Lynden WWTP releases untreated 
wastewater. The No Action Alternative is not expected to cause significant adverse 
impacts to geology and soils. 

3.2.2 Repair In-Kind Alternative 

The Repair In-Kind Alternative would minimize riverbank erosion at the damaged sites 
by restoring the levee embankment and armor that was lost by the flood event. There 
would be localized impacts to soils within the project footprint from the removal and 
replacement of materials, such as levee embankment and riprap. However, this impact 
is necessary to complete repairs. At Site 1, the levee is on compressible materials 
including peat and lean clay. Existing culverts show evidence of settlement (e.g., sags 
and separated joints). Excavation and reconstruction of the levee embankment and 
replacement of the existing culverts are expected to cause settlement. Peat tends to 
creep over time (secondary compression), resulting in ongoing settlement over the life 
of the levee. Design of the Repair In-Kind Alternative took settlement into consideration. 
To accommodate the estimated settlement, the new culvert would be installed above 
the design elevation and a camber would be built into the culvert to reduce the sag that 
is expected to develop over time. There is no evidence of compressible foundation soils 
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at Site 2. The Repair In-Kind Alternative is not expected to cause significant adverse 
impacts to geology and soils. 

3.3 WATER RESOURCES AND WATER QUALITY 

The Nooksack River has three main tributaries: the North Fork, the Middle Fork, and the 
South Fork. The North Fork receives glacial runoff and sediment from the north side of 
Mt. Baker and mountains along the northern United States border with Canada. The 
Middle Fork drains the western flank of Mt. Baker, and the South Fork drains the lower-
elevation terrain between Mt. Baker and the Skagit River (Anderson et al. 2019). 

The Nooksack River is heavily confined by levees, restricting the river’s access to the 
floodplain except in extreme events. The Lynden Levee is on the right bank of the lower 
Nooksack River, in a downstream reach of an outside bend. River energy is parallel to 
the levee except during large floods when the river energies are directed into the levee, 
and during low-flow periods when gravel bars direct flow into the bank. 

Two small culverts penetrate the levee at Site 1. These culverts collect runoff and 
stormwater from the city of Lynden. Most of the drainage basin flows into the 48-inch 
(easternmost) culvert, while the 24-inch (westernmost) culvert shows little evidence of 
running water. The drainage channel for these culverts is perched above the OHWM of 
the Nooksack River. The invert of the existing 24- and 48-inch diameter culverts are at 
an elevation of approximately 48.5 and 45 feet, respectively. Due to silt accumulation in 
the 48-inch culvert, water flow is blocked and its effective invert elevation is 
approximately 47 feet. 

Different Nooksack flows result in a variety of drainage patterns at Site 1. Figure 3 
shows the extent of the drainage basin at Site 1 and describes normal, non-flood 
conditions. Figure 4 shows drainage patterns during flood events. During floods, the 
following events occur: 

 

• Below approximately 5,000 cfs: The Nooksack River is below the perched outlet 
of the culverts’ drainage basin (Figure 3). 

• At approximately 5,000 cfs: The Nooksack River WSE rises and fish in the river 
can access the perched channel but not the culverts. 

• At approximately 7,000 to 8,000 cfs: The Nooksack River water surface elevation 
meets the culvert inverts. Fish can start accessing the landward side of the levee. 

• 16,000 cfs: Floodwater from the Nooksack River starts flowing through the 
culverts and to the protected (landward) side of the levee. Based on calibrated 
model and observed data, the culvert invert is approximately 6 feet below the 
water surface elevation at this point. 

• 16,000–17,000 cfs: The western basin boundary experiences overflow. 
Floodwaters start moving west towards Fish Trap Creek and the Duffner ditch 
(Figure 4). 

• 20,000–22,000 cfs: WWTP road overtops. The smaller flow represents the most 
conservative estimate based on no upstream storage. The larger flow represents 
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a flow where the WWTP road would overtop regardless of the type of flooding 
event (flashy or long term). 

• 20,000–25,000 cfs: Levee and Hannegan Road overtopped (Figure 4). The 
smaller flow represents the most conservative estimate based on no upstream 
storage. The larger flow represents a flow where Hannegan Road would overtop 
regardless of the type of flooding event (flashy or long term). 

 

Figure 3. Culvert basin. Under normal conditions, runoff from the city of Lynden drains 
through the culverts at Site 1 into the Nooksack River. Access to the WWTP is via a 
road over the WWTP culvert, which overtops during some flood events, blocking 
access. 



Lynden Levee and Culvert Repair  Environmental Assessment 

June 2021  27 

 

Figure 4. General flow conditions during a rising flood event at Site 1. Overtopping flows 
from Kaam Creek east of Hannegan Road flow west of the Site 1 repair site. Kaam 
Creek is also known as Stickney Slough. 

 

The Nooksack River has high levels of ambient turbidity during the high temperatures of 
mid-summer when glacier melt releases suspended sediments. Ecology lists the 
Nooksack River adjacent to the damaged sites on the 303(d) list for dissolved oxygen 
(Ecology 2020a). Approximately eight miles downstream of the damaged sites, the 
Nooksack River is on the 303(d) list for temperature. Ecology also lists the North Fork 
Nooksack River as Category 2 for temperature excursions over the criteria (16°C; 
60.8°F). Waters listed as Category 2 have some evidence of a water quality problem, 
but not enough to show persistent impairment. Ecology lists the Middle Fork as 
Category 5 for excursions over 7-day mean of daily maximum values (Ecology 2020b). 

3.3.1 No Action Alternative 

The No Action Alternative would allow continued erosion of the damaged levee and a 
higher risk from flooding to persist. The damaged levee could sustain more damage 
causing increased erosion, turbidity, and sedimentation. A flood fight response may be 
necessary depending on the severity of the flood event and require fill placement during 
high water. This may be a minor concern during a flood event. If flood fighting efforts are 
successful, no significant adverse impact to water resources and water quality is 
expected. If flood fighting efforts don’t take place in time or are unsuccessful, there is an 
increased risk of levee failure. Should failure occur, floodwaters would transport debris, 
sediment, and/or pollutants into the community and surrounding areas. Floodwaters 
would transport the polluted mix back into the river with the potential for substantial 

North 

Western Boundary 

WWTP Road 

Culverts 

Flow (high stages) 

Flow  

Hannegan Road 

Nooksack River 

Kaam Creek 



Lynden Levee and Culvert Repair  Environmental Assessment 

June 2021  28 

impacts to water quality and sediment contamination. For example, water quality could 
be negatively affected if flooding damages the Lynden WWTP and causes release of 
untreated wastewater. 

3.3.2 Repair In-Kind Alternative 

The Repair In-Kind Alternative would minimize riverbank erosion at the damaged sites 
by restoring levee embankment and armor that was lost by flooding. Replacing the 
existing two drainage culverts with a single flap gate culvert at Site 1 would not 
significantly change drainage through the levee. Closing of the flap gate would alleviate 
flooding at the Lynden WWTP Road, preserving access to the facility for a longer period 
of time during flood events. There would be no change to the overall river hydrology at 
the two locations. See Appendix A for a more detailed description of the hydraulic 
analysis and function of the new culvert. 

The riverward invert elevation of the existing culverts is approximately 45 feet, has 
approximately two feet of silt accumulation, bringing the bottom invert to approximately 
47 feet. In discussions with the County it was decided that an invert of 47 feet was the 
elevation that could sustain and maintain culvert capacity. Flow conditions through the 
new flap gate culvert would resemble the following: 

 

• Below approximately 5,000 cfs in the Nooksack River, the culvert and off-channel 
area are perched above the main Nooksack (inaccessible by fish). 

• At approximately 5,000 cfs, the Nooksack River rises and fish in the river can 
access the perched channel, but not the culvert. 

• At approximately 7,000 cfs in the Nooksack River, water from the river meets the 
riverward invert of the proposed culvert. 

• At approximately 8,000 cfs in the Nooksack River, the water levels in the river are 
high enough that fish can access the landward are through the proposed culvert. 

• At approximately 16,000 cfs in the Nooksack River, water from the river starts 
flowing through the culvert to the landward side. Based on calibrated model and 
observed data, the culvert invert is approximately 6 feet below the water surface 
elevation at this point. 

• At approximately 20,000 cfs in the Nooksack River, the flap gate on the proposed 
culvert may close on the rising limb of the flood. The WWTP road is overtopped. 

• At approximately 23,000 cfs in the Nooksack River, the flap gate on the proposed 
culvert would close on the rising limb. At high flows such as these, the controlling 
water surface and source of overland flow is upstream of the levee at Hannegan 
Road from Kaam Creek (Figure 4). 

Repair work would involve minimal, short-term water quality impacts from construction. 
Elevated turbidity levels may result from bank excavation and placement of rock in the 
water. However, BMPs would be utilized to minimize discharge of pollutants or excess 
sediments into the river. The repairs would be performed by equipment operating from 
the land, and it is expected that only a portion of equipment would enter the river, 
specificallythe end of the excavator bucket to complete repairs to the levee 
embankment, slope, and toe. The excavator would be similar to a 300 series, with a 
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minimum of reach of 30 feet and weighing at least 70,000 pounds. Construction would 
cause localized and temporary increases to turbidity resulting from the removal and 
replacement of materials, such as rip rap and embankment material. Only clean 
material would be used. Silt curtains would be used for work in the Nooksack River to 
control turbidity. At Site 1, turbidity would be further controlled from working in the dry 
using a cofferdam to install the new culvert. All in-water work would be limited to the in-
water work window and minimized to the greatest extent possible. Water quality 
monitoring for turbidity would be performed (Appendix E). In the event that significant 
sediment enters the river and high levels of turbidity occur, work would be halted until 
the situation can be assessed and corrected. Therefore, it is anticipated that any 
project-related increases in turbidity would be highly localized and temporary. 

Repairs would remove vegetation from the shoreline, which would increase water 
temperatures. The proposed mitigation would compensate for this impact (Appendix D). 
Plantings would provide shade and create a thermal buffer as they become established. 
Overhanging vegetation would provide shade and reduce local water temperatures. 
However, until vegetation grows large enough to provide shade, reflected light and heat 
off bare rock would increase local water temperatures. The amount the rock that warms 
the water is expected to be minor, and difficult to measure relative to the overall volume 
of water in the Nooksack River. 

The Repair In-Kind Alternative is not expected to cause significant adverse impacts to 
water resources and water quality. 

3.4 VEGETATION AND WETLANDS 

The project area is in the Fraser Lowlands, a subcategory within the Puget Lowland 
ecoregion. The Fraser Lowland ecoregion is characterized by undulating terrain, a mild, 
wet climate, and productive pastureland (Pater et al. 1998). Historically, the Nooksack 
River covered a large floodplain with extensive riparian forest habitat. When settlers 
arrived, they harvested and cleared the riparian forest and drained large areas of 
swampy lowlands for farming. Today, the lower Nooksack River watershed is 
characterized by fragmented patches of mixed deciduous and conifer forest scattered 
among long agricultural reaches. The agricultural reaches are ditched and dominated by 
pasture grasses and blackberry vines, which provides minimal shading to stream or 
river waters. Human impacts to the floodplain include intensive agriculture and dairy 
operations, forestry, rural residential developments, recreation, WWTPs, and other 
human developments. 

Land at and around each of the damaged sites is heavily developed and altered by 
human activity. Vegetation at Site 1 consists of a deciduous forested riparian area and 
frequently mowed fields. Vegetation within the damaged reach include pacific willow, 
red alder, elderberry, snowberry, salmonberry, tall fescue (Schedonorus arundinaceus), 
common dandelion (Taraxacum officinale), and red clover (Trifolium pretense). The 
drainage channel that passes through Site 1 is flat bottomed and unvegetated. Site 2 is 
similarly vegetated, but landward of the site are agricultural fields. While wetlands are 
located landward of Site 1, no wetlands are present at either damaged footprint (HDR 
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2019). In general, the vegetation, soils, and hydrology are consistent with those found in 
a riparian floodplain but are not representative of wetlands. 

3.4.1 No Action Alternative 

The No Action Alternative would not result in vegetation clearing or work in wetlands. 
However, the No Action Alternative would allow continued erosion of the damaged 
levee and a higher risk from flooding to persist. Continued erosion could compromise 
vegetation on the riverward side of the levee, although this would be a natural process. 
Scour holes may develop and remove additional levee material that could require future 
repairs or a flood response during a flood event. Under these circumstances, a flood 
fight would likely be conducted. Construction during a flood event is difficult and is 
completed as quickly as possible; therefore, vegetation would be removed or buried as 
needed to accomplish the levee repair under difficult construction conditions, regardless 
of the type of vegetation. Levees typically are not revegetated following flood fight 
actions. If flood fighting efforts don’t take place in time or are unsuccessful, there is an 
increased risk of levee failure. Should failure occur, such as a breach, floodwater would 
enter the protected area landward of the levee could damage or wash away vegetation. 
Woody debris taken in by the river would provide habitat benefits to aquatic life. 
Otherwise, if no flood fight is necessary, the No Action Alternative is not expected to 
cause significant adverse impacts to fish and wildlife. 

3.4.2 Repair In-Kind Alternative 

The Repair In-Kind Alternative would clear vegetation, including trees, in the 
construction footprint. Clearing at Site 1 would remove eight Pacific willows and 12 red 
alder trees between 30 to 50 feet tall, as well as an understory of red elderberry, 
snowberry and salmonberry. Clearing at Site 2 would be similar with three willow trees 
and 11 red alders approximately 20 to 30 feet tall on the riverward slope. 

Riparian vegetation is important for a variety of habitat and environmental conditions 
such as large woody debris (LWD), shade, cover, food, shoreline complexity, and 
nutrient input. Mitigation plantings are included in the proposed repair to compensate for 
vegetation loss from repairs. Plantings consist of native willows, conifer trees, and 
shrubs. Willow bundles would be incorporated into the levee repair at each site every 10 
feet (approximately 72 bundles). After levee repairs are completed, Whatcom County 
will plant 10 coniferous trees and 75 shrubs in the designated planting area at Site 1 
and 126 coniferous trees upstream of Site 2 (Appendix D). These plantings would 
compensate for impacts to riparian vegetation and provide habitat (e.g., canopy 
structure, large woody debris, cover, high flow velocity breaks) and water quality 
benefits (e.g., thermal buffers, shade). Coniferous plantings would allow for long-term 
succession and beneficial LWD recruitment. Native conifers provide more effective long-
term shade over the river, long-lasting floodplain refugia, and would eventually provide 
long lasting large wood in the channel when the mature trees are taken by the river. In 
addition, conifers would replace a combination of canopy structure, vertical habitat, and 
perch habitat found in existing trees slated for removal. 
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As the levee revegetates, the affected habitat and environmental conditions would 
return. However, functions provided by the willow bundles, such as shade, could be 
limited by maintenance trimming and clearing to protect levee integrity and allow 
inspection through the County’s maintenance regiment. The County’s maintenance 
routine would not affect the conifer tree and shrub plantings. The Repair In-Kind 
Alternative is not expected to cause significant adverse impacts to vegetation and 
wetlands. 

3.5 FISH AND WILDLIFE 

Salmonid fish species known to occur in the Nooksack River and its tributaries include 
steelhead and rainbow trout (Oncorhynchus mykiss), Chinook (O. tshawytscha), 
sockeye (O. nerka), coastal cutthroat trout (O. clarki), pink salmon (O. gorbuscha), coho 
(O. kisutch), chum (O. keta), and bull trout (Salvelinus malma; WDFW 2020). Other 
species found in the region’s rivers include, but are not limited to, the three-spined 
stickleback (Gasterosteus aculeatus), lampreys (Petromyzontidae), whitefish 
(Prosopium sp.), and dace (Rhinichthys sp.). The Nooksack River adjacent to the repair 
is also designated as essential fish habitat (EFH) for Chinook, coho, and pink salmon 
(NMFS 2019; PFMC 1999). The habitat impacts discussed below would also affect EFH 
for these species. 

The areas surrounding the project site along the Nooksack River is frequented by a 
variety of wildlife species. These include but are not limited to raccoon (Procyon lotor), 
foxes (Vulpes spp.), coyote (Canis latrans), skunks (Mephitis spp.), Douglas squirrel 
(Tamiasciurus douglasi), mice (Peromyscus spp.), voles (Microtus spp.), little brown 
myotis (Myotis lucifugus), mink (Carnivora mustelidae), elk (Cervus elaphus), and 
Columbia black-tailed deer (Odocoileus hemionus). Due to the rural location of the 
project site, medium to small mammals are expected to utilize the levee and fringe 
riparian habitat. Larger species such as elk and bear (Ursus americanus) are unlikely to 
utilize the project area. 

Washington Birder (2020) lists 369 bird species in Whatcom County. More locally, 
birders visiting the nearest eBird hotspots to the two damaged sites, Hannegan Road  
and Lynden-Flynn & River Road, recorded 135 and 119 species, respectively (eBird 
2020). A variety of songbirds, raptors, and waterfowl including purple martin (Progne 
subis), chestnut-backed chickadee (Parus rufescens), bald eagles (Haliaeetus 
leucocephalus), northern goshawk (Accipiter gentilis), great blue heron (Ardea 
Herodias), and wood duck (Aix sponsa) are found in the area. Query of the WDFW 
Priority Habitat and Species (PHS) mapper indicates that no bald eagle nests are 
currently recorded as being near the levee rehabilitation site and none have been 
observed. 

The drainage channel at Site 1 is perched above the Nooksack River’s OHWM and is 
only accessible by fish in the Nooksack River at specific water levels. When water levels 
are high enough in the Nooksack River (above approximately 5,000 cfs), fish, primarily 
juvenile fish including coho salmon, can access the drainage channel and use it as 
refuge habitat from high flows (J. Ingram, WDFW, personal communication, November 
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15, 2019). Off-channel refuge habitat landward of the levee is only accessible through 
the culverts when flows approximately 8,000 cfs, and from overtopping flows during 
rising flood events. The culverts become a drain to the system during the receding 
flood. Fish stranding is possible when water floods the adjacent field to the west and 
continues flowing towards Fish Trap Creek and the Duffner ditch through the Bertrand 
Levee (J. Ingram, WDFW, personal communication, November 15, 2019). When 
flooding recedes, water drains back out through the culverts or continues west, leaving 
some low areas landward of the undrained. Any fish that remain in these areas are 
exposed to receding water and high summer temperatures, as well as predation from 
birds and wildlife. Fish may also remain in the landward drainage or follow flows out of 
the culverts or back to the Nooksack River through Fish Trap Creek and the Duffner 
ditch if there is enough flow and culvert conditions (e.g., debris or joint separation) 
allow. 

3.5.1 No Action Alternative 

The No Action Alternative would not directly disturb fish and wildlife in the area. 
However, the No Action Alternative would allow continued erosion of the damaged 
levee and a higher risk from flooding to persist. Erosion from flooding may remove 
additional levee material that may wash away riparian vegetation and could eventually 
compromise the levee. This could lead to emergency flood fight measures during a 
flood event to protect lives and property. Construction during a flood event is difficult 
and is completed as quickly as possible; therefore, habitat would be disturbed as 
needed to accomplish the levee repair under difficult construction conditions, regardless 
of its type or quality. This would have negative impacts to fish and wildlife. The exact 
effect to fish and wildlife associated with emergency flood actions is difficult to quantify 
or predict but does have the potential to be significant if the flood event warrants repairs 
at damaged sites. If flood fighting efforts don’t take place in time or are unsuccessful, 
there is an increased risk of levee failure. Should failure occur, floodwaters would 
transport debris, sediment, vegetation, and/or pollutants into the community and 
surrounding areas. Floodwaters would transport the polluted mix back into the river with 
the potential for substantial impacts to fish and wildlife. For example, water quality could 
be negatively affected if flooding damages the Lynden WWTP and causes release of 
untreated wastewater. Additionally, while fish stranding already occurs, a breach could 
increase the amount of water that enters the protected area landward of the levee, 
increasing the area in which stranding could occur. Otherwise, if no flood fight is 
necessary, the No Action Alternative is not expected to cause significant adverse 
impacts to fish and wildlife. 

3.5.2 Repair In-Kind Alternative 

Use of the site by fish and wildlife would be temporarily affected under this alternative. 
There would be long- and short-term construction related impacts during the repairs. 
Long-term impacts result from vegetation removal and shoreline simplification. Short-
term impacts result from construction activities that are temporary and localized, such 
as vibration, sound, and turbidity. These impacts could impact how fish and wildlife 
utilize the area, such as deterring wildlife from approaching and utilizing the area. 
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Vegetation 

Mature riparian vegetation provides important functions for aquatic species. In 
particular, large conifers are key characteristics of a mature riparian forest because they 
provide functional LWD and shade (Capuana 2013). A deciduous dominated forest, 
which is the primary tree type found in the project area, does not provide LWD of the 
size that is needed to function in most Pacific Northwest streams and decays more 
rapidly than coniferous species (Naiman and Latterell 2005, Naiman et al. 2005). 
Repairs at each site would reduce riparian vegetation. At Site 1, repair activities would 
remove eight large willows and 12 red alder trees. At Site 2, three willow trees and 11 
red alder would be removed. While this vegetation is not equal to a mature riparian 
habitat, it provides similar, but reduced, function. Removing this vegetation would 
negatively impact fish and wildlife habitat such as shoreline complexity, shade, cover, 
food, LWD, and nutrient input. Revegetation to match current site conditions is 
anticipated to take 5 to 15 years. 

To mitigate for this impact and accelerate vegetation establishment, topsoil would be 
placed over unarmored areas and hydroseeded, willow bundles would be installed into 
the levee, shrub and tree plantings installed at two sites, and woody debris placed along 
the toe of the repaired levees (Appendix D). The mitigation would compensate for the 
lost canopy and understory structure, vertical habitat, and perch habitat found in existing 
vegetation slated for removal. Eventually, the coniferous trees would provide more 
effective long-term shade over the river, long-lasting floodplain refugia, and would 
eventually provide long lasting large wood in the channel when the mature trees are 
taken by into the river. The willow bundles and woody debris would provide shoreline 
shade and cover, including velocity breaks during high flow events. 

Water Temperature 

Rising river temperatures are an issue for salmonids in the Puget Sound. Therefore, 
preserving and increasing shade within the flood channel is important. The repairs 
would remove vegetation from the shoreline, which would increase water temperatures. 
Warmer water temperatures can increase physiological rearing costs and lower growth 
rates if warmer streams do not produce sufficient food resources to offset heightened 
metabolic demands. Additionally, summer temperatures may approach or exceed 
incipient lethal levels for salmon and trout (Crozier and Zabel 2006, Crozier et al. 2008), 
and higher temperatures would likely favor non-salmonid species that are better 
adapted to warmer water, including potential predators and competitors (Reeves et al. 
1987). The proposed repair includes plantings to compensate for this impact (Appendix 
D). However, bare rock would receive sunlight and increase local water temperatures 
until vegetation regrows. The amount that rock warms the water is expected to be 
minor, and difficult to measure relative to the overall volume of water in the Nooksack 
River. 
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Vibration and Sound 

Vibration and sound generated during repairs could impact fish and wildlife near the 
repair. Data are lacking for species of interest in the region, primarily aquatic species 
such as Chinook, but one study showed Atlantic salmon are sensitive to sounds 
transmitted through substrate in a river environment (Hawkins and Johnstone 1978). 
Studies directly measuring underwater sound from underwater rock placement and 
removal are lacking (Kongsberg Maritime Limited 2015). In one study, Nedwell and 
Edwards (2004) measured sound generation from a vessel placing rock through a 
steel/HDPE pipe in an open-water marine environment. The study measured sound 
levels up to 120 decibels (dB), but most of the sound is attributed to the vessel. Another 
study recorded sound between 124 and 148 dB from a backhoe dredge 60 meters away 
(Reine et al. 2012). This study estimated a maximum intensity of 179 dB from 1 meter 
away. This backhoe dredge is significantly larger and more powerful than excavators 
that would be used to conduct work under the proposed action, so the sound created by 
a backhoe is expected to be more intense than that created from the proposed action. 
Work above the waterline could create sound that propagates through the ground into 
the water, albeit at a lower level than the source (Reinhall and Dahl 2011; Hawkins and 
Johnstone 1978). 

The limited data available suggests sound potentially created by the proposed action 
would not exceed these thresholds and therefore not cause fish injury. Popper et al. 
(2014) and Reine et al. (2012) both indicate there is no direct evidence for fish mortality 
or mortal injury from continuous sound such as that resulting from the proposed action. 
The NMFS threshold for fish harassment is 150 dB (Hastings 2002; NMFS et al. 2008). 
It is possible this harassment threshold could be exceeded by the proposed in-water 
excavation work based on Reine et al. (2012) discussed above. If this were to occur, it 
would result in fish moving away from the immediate project site. This behavior is likely 
to occur regardless, simply due to the ground and water disturbance associated with 
removing and placing rock along the levee. It is possible a temporary migration barrier 
could be formed during short periods when this work is occurring. 

The main source of vibration and sound generated by the repairs would come from the 
removal and placement of riprap below the waterline. These activities would occur 
within the in-water work window (June 15 to August 31). Vibration and noise generated 
by the repair could trigger a behavioral response; however, the Corps does not 
anticipate noise levels sufficient to injure aquatic species, especially those of greater 
interest such as Chinook or coho salmon.  

Fish moving past the in-water work locations could be temporarily delayed due to 
construction generated noise. If construction does interfere with fish movement beyond 
the repairs (i.e., upstream or downstream the source of disturbance), breaks in the work 
during the day or overnight would allow fish to continue past, minimizing any effect. The 
degree to which aquatic species use the specific project locations for spawning is 
unknown. The area affected would be limited to the portion of the channel adjacent to 
the levee and the proposed actions would likely have no long-term effect on the 
movement or spawning of fish species. 
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Levee Armor 

The Repair In-Kind Alternative has a minor deviation in rock size. For engineering and 
safety standards this alternative would use Class IV riprap approximately 7 inches wider 
in diameter than what was previously used. However, rock size has not been shown to 
have significant effects on fish species. In fact, in some cases larger rock size has been 
shown to be better (Lister et al. 1995; Schmetterling et al. 2001; Zale and Rider 2003). 
This deviation in rock size is not expected to adversely impact aquatic species and their 
habitat. Furthermore, the larger rock size is expected to increase the durability of the 
levee, avoiding or reducing the need for future repairs. 

Fish and wildlife may be injured or killed if they do not leave the immediate area of a 
construction activity, such as rock placement or removal. However, construction 
activities are expected to cause a startle response, causing fish and wildlife to leave the 
project area. For example, salmonids in the mainstem are larger and able to swim away 
from sources of disturbance or would not be present during the construction period. 
Even if no injury occurs, rock placement and removal could disturb and displace an 
individual in the action area. Furthermore, the project sites would be isolated from fish. 
Silt curtains for work in the Nooksack River would exclude fish form the work site. A net 
would be placed upstream of the sump to exclude fish from the work site in the drainage 
basin at Site 1. The Corps would complete fish rescue activities after the silt curtains 
and block net are installed to remove fish from the excluded areas before works start. 

Turbidity 

In-water work can cause elevated turbidity levels. Fish, including salmonids exhibit 
physiological and behavioral responses to suspended sediments (Newcombe and 
MacDonald 1991). Physiological effects of increased turbidity can include gill trauma 
(Servizi and Martens 1987; Noggle 1978; Redding and Schreck 1987), and affect 
osmoregulation, blood chemistry (Sigler, 1988), growth, and reproduction. Behavioral 
responses include feeding disruption from olfactory and visual impairment (Sigler 1988); 
gill flaring; and curtailment of territorial defense (LaSalle 1988). Conversely, some 
protection against predation may be afforded salmonids in areas of suspended 
sediment (Gregory 1988). 

The Corps anticipates that turbidity generated by construction activities would be 
negligible. The Nooksack River is a glacially fed river system, so salmonids are exposed 
to naturally elevated suspended sediment levels (Gregory and Northcote 1993). 
Turbidity would be monitored (Appendix E) during in-water work to ensure it remains 
below standards thereby minimizing its effects on aquatic biota. Additionally, silt curtains 
would be installed for work in the Nooksack River at Site 1 and Site 2 to prevent 
turbidity from leaving the work site. 

Culvert Operation 

The drainage basin at Site 1 does not contain spawning habitat. The value of the 
drainage basin to fish and wildlife stems from it being accessible for off-channel refuge 
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during flood events. Existing and proposed flow characteristics and flap gate operations 
are described in Section 3.3. The flap gate will remain open when flows in the Nooksack 
River are below 20,000 cfs. At 20,000 cfs the flap gate should close, which would 
prevent fish from accessing the floodplain landward of the levee through the culvert. 
Hydraulic modelling and analysis found closing the gate at this point maximizes the 
amount of time fish have access to off-channel refuge through the culverts, while 
minimizing flooding landward of the leveeso access to the Lynden WWTP is maximized. 
Analysis by Whatcom County found that if the proposed flap gate was present during a 
flood in 2020 it would have been closed for 1.3 days. If there was a flap gate during a 
100-yr flood, it would have been closed for 2.7 days. 

While a closed flap gate would prevent fish from accessing the off-channel area 
landward of the levee, it does not prevent fish from accessing it at different locations. 
Flows begin overtopping Kaam Creek not long after they begin overtopping the Lynden 
WWTP road. At this point, the floodplain is inundated and flows begin overtopping the 
Lynden Levee not long after that. Therefore, fish can access the floodplain across 
multiple locations, and not just through a 48-inch culvert. Overall, the flap gate has a 
negligible effect on the system except at the WWTP road where it delays flows 
overtopping the WWTP road by an estimated 1 to 3 hours. 

In the aggregate, the effects on fish and wildlife from the Repair In-Kind alternative 
would be less than significant. 

3.6 THREATENED AND ENDANGERED SPECIES 

There are nine listed species protected under the Endangered Species Act (ESA) of 
1973, as amended; potentially occurring in the project vicinity (Table 1). In accordance 
with Section 7(a)(2) of the ESA, Federally funded, constructed, permitted, or licensed 
projects must take into consideration impacts to Federally listed and proposed 
threatened or endangered species. To satisfy the requirements of the ESA, the Corps 
prepared a Biological Assessment (BA) to determine the effects of the proposed project 
on species possibly affected by the proposed action. The relevant threatened and 
endangered species under the jurisdiction of USFWS are marbled murrelet 
(Brachyramphus marmoratus), streaked horned lark (Eremophila alpestris strigata), 
yellow-billed cuckoo (Coccyzus americanus), and bull trout. The gray wolf (Canis lupus) 
was included in the BA but has since been delisted by the USFWS and won’t be 
discussed further in this document (USFWS 2020). The relevant threatened and 
endangered species under the jurisdiction of NMFS are Chinook salmon, steelhead, 
southern resident killer whale (SRKW; Orcinus orca). 

Under the ESA, the action area is defined as all areas to be affected directly or indirectly 
by the Federal action and not merely the immediate area involved in the action (50 CFR 
402.02). The action area for the Lynden Levee and Culvert Repair includes terrestrial 
areas 1,300 feet from each of the two construction sites to encompass all areas that 
would experience temporary elevated in-air noise levels generated by heavy equipment. 
This distance was derived using average maximum noise levels from common 
construction equipment including excavators and dump trucks, and the WSDOT (2015) 
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standard noise attenuation model. The action area also includes one half mile upstream 
and one mile downstream within the Nooksack River. This area includes sufficient river 
area to encompass all possible effects to ESA-listed species and extends to the point 
where any far field effects would be lost. The project area is defined as the area where 
work will be completed. This includes construction, staging, and access to/from the 
construction site. 

 

Table 1. ESA-listed species potentially occurring in the project area. 

Species 
(common name 
and scientific 

name) 

Distinct Population 
Segment (DPS) or 

Evolutionary 
Significant Unit (ESU) 

Federal Listing 
Critical 

Habitat in 
Project Area 

Potential 
Occurrence 

(Likely, Unlikely, 
or Absent) 

Fish 

Chinook salmon 
(O. tshawytscha) 

Puget Sound ESU 

Threatened 
 

Critical Habitat 
Designated 

Yes Likely 

Steelhead (O. 
tshawytscha) 

Puget Sound ESU 

Threatened 
 

Critical Habitat 
Designated 

Yes Likely 

Bull trout (S. 
confluentus) 

Coastal/Puget Sound 
DPS 

Threatened 
 

Critical Habitat 
Designated 

Yes Likely 

Mammals 

Southern Resident 
Killer Whale (O. 

orca) 
Southern Resident DPS 

Endangered 
 

Critical Habitat 
Designated 

Includes all 
waters in 

Puget Sound 
deeper than 

20 feet 

Absent 

Birds 

Marbled Murrelet 
(B. marmoratus) N/A 

Threatened 
 

Critical Habitat 
Designated 

Designated, 
not in Action 

Area 
Unlikely 

Streaked Horned 
Lark (E. alpestris 

strigata) 
N/A 

Threatened 
 

Critical Habitat 
Designated 

Designated, 
not in Action 

Area 

Unlikely 

Yellow-billed 
cuckoo (C. 
aericanus) 

N/A 

Threatened 
 

Critical Habitat 
Proposed 

Proposed, not 
in Action Area 

Unlikely 
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Streaked horned lark and yellow-billed cuckoo are unlikely to occur in the action area 
and thus would not be affected by the proposed action. Streaked horned lark preferred 
habitat is short-grass prairie. Their current range in Washington is limited to the south 
Puget Sound, coast, and lower Columbia River islands (Anderson and Pearson 2015). 
The WDFW PHS database does not record the presence of streaked horned lark in or 
near the action area, and no suitable habitat for this species occurs in the project action 
area or vicinity (WDFW 2020). There are no records of western yellow-billed cuckoo 
near the repair sites (USFWS 2014; BirdWeb 2020; WDFW 2020). The riparian forest 
habitat at the project site is limited to a narrow strip of deciduous trees along the 
riverward side of the levee. The surrounding area includes agricultural fields and 
roadways that do not support yellow-billed cuckoo. No critical habitat for these two 
species is designated in the action area. Thus, these species and their critical habitat 
would not be affected by the proposed action and are not discussed further in this 
document. 

Chinook are most often found in large streams or rivers, and many stocks spawn far 
inland. Chinook salmon are considered main channel spawners, although they do use 
smaller channels and streams with sufficient flow. Due to their large size, Chinook 
salmon are able to spawn in larger substrate than most other salmon species (Anchor 
Environmental, L.L.C. 2003). There are two runs of Chinook salmon in the Nooksack 
River Basin, a spring run and a fall run. Chinook salmon juveniles are expected to be 
present during the in-water work window (June 15 to August 31). The proposed repair 
sites are downstream of the spring Chinook spawning area. Fall Chinook potentially 
spawn throughout the lower mainstem, and in the North and South Fork. During the in-
water work window, adult Chinook migrants would be passing the damaged sites, and 
some would be holding. Mainstem spawners could be laying eggs late during the in-
water work window. Rearing juvenile Chinook can be assumed to be present year-round 
in the river with fry, parr, and yearling fish. During the work window, parr are the only 
likely juvenile type present. Juveniles of all Nooksack Chinook spawning types could be 
present, but the Mainstem/North Fork Chinook populations are likely to be the dominant 
stock present. Chinook smolts could be migrating through the project site during the 
beginning of the work window. 

Steelhead are likely present in the river during the in-water work window. There are two 
distinct migratory runs of steelhead in the Puget Sound DPS, a summer run and winter 
run migration. Summer steelhead would be migrating or holding in Nooksack River. 
Summer steelhead spawn in the South Fork, well upstream of the repair sites (WDFW 
and WWTIT 1994). Of the two migratory run lifestyles, only winter steelhead from the 
Mainstem/North Fork Nooksack population spawn in the river reach containing the 
damaged sites, so eggs and alevins may also be present. Juvenile steelhead from all 
stocks rear year-round in the Nooksack River. Multiple age classes including fry, 
yearling, and two-year fish may be present. The Mainstem/North Fork winter steelhead 
population is likely the most common. 

Bull trout have more specific habitat requirements than most other salmonids, in that 
they require colder water (46 ºF or below) for spawning and egg incubation (Rieman 
and McIntyre 1993) compared to other salmonids. Bull trout express resident and 
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migratory life history strategies (Rieman and McIntyre 1993). Resident forms complete 
their entire life cycle in the tributary, or nearby streams, in which they spawn and rear. 
Migratory bull trout spawn in tributary streams, where juvenile fish rear before migrating 
to either a lake (adfluvial form; Downs et al. 2006), river (fluvial form; Fraley and 
Shepard 1989), or to saltwater in certain coastal areas (anadromous; Brenkman and 
Corbett 2005). Adult and subadult bull trout likely use the lower Nooksack River to 
forage, overwinter and migrate from November to July. Anadromous fish exit the lower 
Nooksack river into the Puget Sound in late winter and return to the river from late May 
to early July (Goetz et al. 2007 and Goetz 2016). These fish leave the lower river 
returning to their natal streams from May to July before water temperatures reach 64°F. 
Subadults and adults may use the Nooksack River near the damaged sites during the 
in-water work window as a migration corridor, although it is likely they spend little time in 
the action area since it lacks good quality pools and in-stream features. The Nooksack 
River in the action area does not provide appropriate habitat for bull trout spawning or 
rearing. During the in-water work window, river temperatures can exceed 64°F, which 
may limit bull trout presence (Ecology 2020c). 

SRKWs are large mammals requiring abundant food sources throughout the year and 
travel significant distances to locate sufficient prey to support their numbers (NMFS 
2006). SRKWs movement coincides with migratory salmon returning from the Pacific 
Ocean and therefore spend large amounts of time in the Puget Sound, Strait of Juan de 
Fuca, and Southern Georgia Strait (NMFS 2006). Little is known about the winter 
movements and range of the SRKW (NMFS 2005). SRKWs show a strong preference 
for Chinook salmon, primarily Fraser River Chinook salmon, with chum salmon as the 
second most preferred (NMFS 2008; Ford and Ellis 2005). The survival of these whales 
positively correlates with Chinook salmon abundance (Ford et al. 2010). SRKW may 
occasionally include Nooksack River Chinook salmon in their diet. 

The marbled murrelet is a small seabird that spends most of its time on the ocean but 
flies inland to nest in old growth forests. Most marbled murrelets in Washington are 
found in the Puget Sound and Strait of Juan de Fuca region. Their nests are on large 
branches or deformities, typically 33 feet off the ground, in old growth trees (USFWS 
2012). Most nests are in conifers over 150 years old with a diameter at breast height 
greater than 55 inches. Marbled murrelets are not documented to occur in the action 
area, nor is suitable habitat that supports consistent, long-term breeding, rearing, and 
foraging. Given the project location between Puget Sound and inland nesting areas to 
the east, marbled murrelets may fly over the levee while travelling between their marine 
foraging areas and inland nesting sites. 

3.6.1 No Action Alternative 

The No Action Alternative would have the same impacts as that described under 
Section 3.5.1. Implementation of this alternative is not expected to cause significant 
adverse impacts to ESA-listed species and their critical habitat. 
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3.6.2 Repair In-Kind Alternative 

Impacts to ESA-listed species under the Repair In-Kind Alternative would largely 
resemble those outlined in Section 3.5.2. Potential negative physical and environmental 
effects are primarily construction related and expected to be minimal due to the short 
construction period, conservation measures and BMPs, and proposed timing of in-water 
work. The proposed mitigation would compensate for impacts to habitat and water 
quality affecting ESA-listed species. 

There is a reasonable expectation that more steelhead are present in the project area 
than Chinook or bull trout since steelhead stay in freshwater longer. Most sub-adult and 
adult bull trout would have migrated past the repair sites to upstream habitat or 
spawning areas during the in-water work window. At Site 1, the drainage channel is 
perched above the river except during high flow events. Chinook, steelhead, and bull 
trout in the Nooksack River would not have access to the drainage channel during the 
in-water work period (June 15 to August 31). The area landward of Site 1 is not suitable 
habitat for these three species and is expected to be dry or very shallow (less than 10 
gpm) during construction. There is no spawning habitat and the basin’s suitability for 
rearing, foraging, and overwintering is questionable due to fluctuating water levels and 
low water quality from runoff. If these fish are present, they accessed the drainage basin 
landward of the levee during a flood event, either through the culverts or from 
overtopping flows. 

SRKW would not be directly affected by repairs since they are not found in the 
Nooksack River. Project effects to SRKW prey base, such as Chinook and chum 
salmon (NMFS 2006), could have an indirect impact. Construction related impacts to 
these prey species would be temporary. Once the project is completed, the damaged 
culverts would be replaced with minor changes to off-channel refuge during flood events 
above 20,000 cfs. However, because the percentage of Nooksack River Chinook and 
chum that make up the SRKW diet is likely small, the Corps expects little to no 
discernable far-reaching effect to their food base. 

Given the project location between the Puget Sound and inland nesting areas to the 
east, there is the potential that marbled murrelets could fly over the action area while 
transiting between inland and marine areas. The additional noise and disturbance 
generated by repairs is not expected to affect marbled murrelets flying over the area. 

Table 2 lists the effect determinations for each ESA-listed species potentially occurring 
in the action area. These determinations were based upon the following reasons: 
 

• Repairs would occur in summer during the in-water work window (June 15 to 
August 31) when flows are generally at their lowest and temperatures at their 
highest. 

• Conservation measures and BMPs avoid and minimize project impacts to the 
maximum extent feasible. 

• Riparian, riverine, and floodplain conditions have been heavily altered by human 
development. 
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• Mitigation would compensate for impacts to vegetation and water quality. 

• Chinook, steelhead, and bull trout may be present in the Nooksack River during 
repairs. These species have the potential to be directly or indirectly impacted by 
in-water work. None of these species have been observed in the drainage basin 
landward of the levee, but these and other salmon seek off-channel refuge during 
flood events. 

• The existing culverts are broken and a barrier to fish seeking off-channel refuge 
during high flow events. 

• The flap gate design maximizes the amount of time fish have access to off-
channel refuge through the culverts, while minimizing flooding landward of the 
levee. 

• Off-channel habitat landward of the levee would improve with Whatcom County’s 
channel realignment. 

• SRKWs would not be directly affected but may be indirectly affected by impacts 
to prey species. 

• Marbled murrelets would not be affected by the proposed project. 

In the aggregate, the effects on listed species of the proposed would be less than 
significant. 

 

Table 2. Effect determinations for the Lynden Levee and Culvert Repair. 

Species Species Effects Determination 

Critical Habitat Effects 

Determination 

Puget Sound Chinook May Affect, Likely to Adversely Affect May Affect, Likely to Adversely Affect 

Puget Sound Steelhead May Affect, Likely to Adversely Affect May Affect, Likely to Adversely Affect 

Coastal/Puget Sound Bull 
Trout 

May Affect, Not Likely to Adversely 
Affect 

May Affect, Likely to Adversely Affect 

Southern Resident Killer 
Whale 

May Affect, Not Likely to Adversely 
Affect 

May Affect, Not Likely to Adversely 
Affect 

Marbled Murrelet 
May Affect, Not Likely to Adversely 

Affect 
No Effect 

 

3.7 AIR QUALITY AND NOISE 

The Environmental Protection Agency’s (EPA) Clean Air Act sets National Ambient Air 
Quality Standards (NAAQS) for several criteria pollutants including ozone, lead, carbon 
monoxide, nitrogen oxides, sulfur dioxide, and particle pollutants with diameters less 
than 10 microns. Areas that persistently exceed the standards are designated as 
nonattainment areas. Once a nonattainment area has attained and maintained NAAQS, 
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they may be redesignated as “maintenance areas”. According to Ecology (2021), all of 
Washington State meets national air quality standards. The EPA has not designated 
any nonattainment areas in Washington and there are currently no designated 
maintenance areas in Whatcom County. Typical noises in the area consist of those 
generated by agricultural machinery, trucks, automobiles, aircraft, and other internal 
combustion engines. 

3.7.1 No Action Alternative 

The No-Action Alternative would not directly increase emissions or ambient noise. 
Emergency actions may be required to protect lives and property in the event of a flood. 
Flood fighting activities are likely have similar air emissions and noise effects as the 
Repair In-Kind Alternative. Effects to air quality and noise would be temporary and 
within the range of intensity of noise produced by on-going activities in the area. The No 
Action Alternative is not expected to cause significant adverse impacts to air quality and 
noise. 

3.7.2 Repair In-Kind Alternative 

Vehicles and heavy equipment used in construction would temporarily and locally 
generate increased gasoline and diesel exhaust fumes. The small area of construction 
and the short duration of the activities would limit the impact to air quality. The activity 
would constitute routine repair of an existing facility, generating an increase in direct 
emissions of a criteria pollutant or its precursors that would be de minimis, and would 
therefore be exempt by 40 CFR Section 93.153(c)(2)(iv) from the conformity 
determination requirements. Emissions generated by the construction activity are 
expected to be minor, short-term, and well below the de minimis threshold. Repairs 
would not affect how Washington State carries out, maintains, and enforces NAAQS. 
Unquantifiable but insignificant exacerbation of effects of CO2 emissions on global 
climate change would be anticipated. Equipment operation during construction activities 
would cause a localized increase in ambient noise levels. Equipment would only 
operate during daylight hours (7 AM to 7 PM) to limit noise impacts on surrounding 
properties. Wildlife in the area are likely habituated to human activity and noise. There 
would be no long-term increase in noise generation under this alternative. The Repair 
In-Kind Alternative is not expected to cause significant adverse impacts to air quality 
and noise. 

3.8 HISTORIC PROPERTIES AND CULTURAL RESOURCES 

Research suggests that the Lynden Levee was likely constructed by individual 
landowners and eventually the individual sections were conjoined by the mid-1930s.The 
Corps staff archaeologist has conducted a records search and literature review of the 
Washington Information System Architectural and Archaeological Records Database 
(WISAARD). There are no properties listed in the National Register of Historic Places 
(NRHP) or the Washington State Historic Site Register in the project vicinity. No cultural 
resources have been previously recorded within the area of potential effect (APE).  
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Lynden Levee is likely more than 50 years old making the structure eligible for review 
under the National Historic Preservation Act (NHPA). A pedestrian survey was 
conducted by two staff archaeologists at the Corps on March 8, 2021. They walked 
parallel transects across the APE and made the determination that the undertaking 
would have no adverse effect. The Corps did not evaluate the entire levee system as it 
was considered out of scope with the limited nature of the repair. As the levee is being 
repaired in-kind, the Corps has determined that this work would have no adverse effect 
on the levee system, assuming the system is eligible for the NRHP.  

Based on Lynden Levee’s eligibility potential, the Corps submitted a Historic Property 
Inventory Form (HPIF) via WISAARD. The following is a review of the criteria as it 
applies to Lynden Levee. The Lynden Levee system has the potential to be eligible 
under criterion A as it is associated with broad patterns of history that occurred in the 
state of Washington during the 1930s. Specifically the Lynden Levee system may have 
had an impact on the broad patterns of historic settlement in the region. Under Criterion 
B, the levee would not be considered eligible for inclusion on the NRHP, since it has no 
connection to any person of national or local significance. Under Criterion C, the levee 
would not be considered eligible for inclusion on the NRHP as the construction of the 
levee is typical for features of this type across the state, and it does not embody the 
distinctive characteristics of a type, period, or method of construction, or represent the 
work of a master, or possess high artistic values, or represent a significant and 
distinguishable entity whose components may lack individual distinction. Under Criterion 
D, the levee does not have the potential to provide any new information on historic or 
prehistoric habitation in the area. 

This evaluation focused on just two small sections of a much larger feature. Based on 
those sections, the Corps made the determination that the levee is potentially eligible for 
the NRHP. 

3.8.1 No Action Alternative 

Under the No-Action Alternative, the degree of adverse effects that could impact any 
historic properties and cultural resources would be the same as the existing condition. 
The Lynden Levee would remain in its current damaged state. Emergency actions may 
be required to protect lives and property in the event of a flood. Flood damages or 
emergency repairs to the Lynden levee could have an adverse effect to specific repair 
locations of the Lynden Levee system that is potentially eligible for inclusion on the 
NRHP. If flood fighting efforts don’t take place in time or are unsuccessful, there is an 
increased risk of levee failure. Should failure occur, floodwaters would enter into the 
protected area and may impact additional historic properties and cultural resources. The 
Repair In-Kind Alternative is not expected to cause significant adverse impacts to 
historic properties and cultural resources. 

3.8.2 Repair In-Kind Alternative 

Lynden Levee is likely more than 50 years old making the structure eligible for review 
under the NHPA. This evaluation focused on just two small sections of a much larger 
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feature. Based on those sections, the Corps made the determination that the levee is 
potentially eligible for the NRHP. 

The Corps coordinated with the Department of Archaeology and Historic Preservation 
(DAHP; Washington’s State Historic Preservation Office), Lummi Nation, Nooksack 
Tribe, Samish Indian Nation, Suquamish Tribe, Swinomish Indian Tribal Community, 
and Tulalip Tribes. Consultation with DAHP, a pedestrian survey, and the completion of 
the HPIF determined that the proposed undertaking would not have an adverse effect 
on the Lynden Levee. See Section 7.9 for consultation details. The Repair In-Kind 
Alternative is not expected to have significant adverse impacts to historic properties and 
cultural resources. 

3.9 UTILITIES AND INFRASTRUCTURE 

The levee provides protection for over 20 residences, several farms, county and farm 
roads, and associated public infrastructure. The major public infrastructure present in 
the protected area is the Lynden WWTP. This facility is behind the Lynden Levee and 
treats wastewater from the community in and around the city of Lynden. There are no 
utilities present at the damaged sites. 

3.9.1 No Action Alternative 

The No Action Alternative would allow continued erosion of the damaged levee and a 
higher risk from flooding to persist that could result in damage to local area traffic, 
utilities, and infrastructure, such as the Lynden WWTP. This may lead to emergency 
flood fight measures during a flood event. Damages to the WWTP could cause a loss of 
critical public services for an extended period of time. However, such an event is 
expected to be avoided through implementation of emergency flood fighting measures. 
If flood fighting efforts don’t take place in time or are unsuccessful, there is an increased 
risk of levee failure. Should failure occur, floodwaters would enter into the protected 
area. Flooding could have detrimental effects that could damage utilities and 
infrastructure. Utilities such as water and electricity could be interrupted or damaged. 
Depending on the severity of the flood, operations at the Lynden WWTP could be 
limited or significantly damaged. Flooding of public roads could limit access and create 
lengthy detours and exasperate responses to fix or maintain other utilities or 
infrastructure. The No Action Alternative could cause significant adverse impacts to 
utilities and infrastructure. 

3.9.2 Repair In-Kind Alternative 

The Repair In-Kind Alternative would protect utilities and infrastructure from potential 
damages resulting from flooding up to the pre-damaged LOP. Vehicles and equipment 
associated with repair activities may disrupt local traffic due to merging, turning, and 
traveling together. Flaggers and signs would be used, as needed, to direct traffic safely 
around the construction site. Reuse of materials would reduce the number of truck trips 
to and from the repair sites. Repairs would not disrupt utilities, including operation of the 
Lynden WWTP. The Repair In-Kind Alternative would not have significant adverse 
impacts to utilities and infrastructure. 
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4 UNAVOIDABLE ADVERSE EFFECTS OF THE PREFERRED 
ALTERNATIVE 

Unavoidable adverse effects associated with the preferred alternative at each site would 
be: (1) temporary and localized increases in noise, activity, and emissions which may 
affect fish and wildlife in the area; (2) temporary and localized disruption of local traffic 
by construction activity and vehicles; (3) irretrievable commitment of fuels and other 
materials for repairs; (4) temporary and localized increase in turbidity levels during in-
water construction which may affect aquatic organisms in the area; and (5) removal of 
vegetation from within the proposed construction areas in the riparian zone. The 
vegetation removal has the longest duration of impact due to the length of time needed 
for vegetation to regrow to a similar size. Vegetation loss and fill into Waters of the U.S. 
would be mitigated by the proposed mitigation plantings and woody debris placement. 

5 COMPENSATORY MITIGATION 

As mitigation for loss of vegetation on the riverward slope due to construction activities, 
as well as fill in the Waters of the U.S., the Corps and Whatcom County would 
incorporate willow bundles into the levee repair, plant 136 coniferous trees, 75 shrubs, 
and place woody debris along the levee toe (Appendix D). The willow bundles, trees, 
and shrubs will provide shade and other beneficial habitat functions to aquatic and 
terrestrial species. Woody debris will also provide riverine and shoreline complexity as 
well as velocity breaks during high flow events until it is washed away. When woody 
debris is washed away, it will continue to provide benefits as it moves down the 
watershed. 

The Corps will coordinate with Whatcom County, the non-Federal sponsor, to ensure 
that the agreed-on planting survival standards are met. The Corps will inform the 
sponsor that these plantings are part of the repair mitigation and should only be trimmed 
to the minimal amount necessary to retain adequate visual fields for inspection. Trees 
and shrubs planted as part of this project will not be trimmed, as they are outside of the 
maintenance area of the levee. The Corps will maintain and monitor the willow bundles 
for one-year after construction to ensure 80 percent survival. If less than 80 percent 
survival is recorded after one year, the Corps will replace all the dead plants (via 
mechanical installation or hand installation) and the willows will be monitored for two 
additional growing seasons. Whatcom County has committed to maintaining and 
monitoring the tree and shrub plantings for 5 years as outlined in the mitigation plan 
(Appendix D). 
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6 COORDINATION 

The following agencies and entities have been involved with the environmental 
coordination of the proposed project: 
 

• USFWS 

• NMFS 

• Nooksack Indian Tribe 

• Suquamish Tribe 

• Swinomish Indian Tribal Community 

• Tulalip Tribes 

• Lummi Nation 

• Samish Indian Nation 

• WDFW 

• Ecology 

• Washington State Historic Preservation Officer 

• Whatcom County 

The Corps issued a Notice of Preparation (NOP) and Public Notice (PN) for the 
proposed Lynden Levee and Culvert Repair project (PMP-21-02) on April 1, 2021 for a 
30-day public review and comment period. Comments were received from WDFW 
(Appendix G). 

7 ENVIRONMENTAL COMPLIANCE 

This EA is being prepared pursuant to Sec. 102(C) of the NEPA, and includes 
compliance with other laws, regulations and Executive Orders (EO) as discussed below 
(Table 3). 

 

Table 3. Summary of Project Compliance with Environmental Laws, Policies, and 
Regulations 

Law/Policy/Regulation – Federal Acts Compliance Action 

American Indian Religious Freedom Act Satisfied – No effect. 

Bald and Gold Eagle Protection Act Satisfied – Determination of no harm. 

Clean Air Act (PL 91-404) Satisfied – Once construction completed, 
project will not be a source of pollutants. 

Clean Water Act – Federal Water 
Pollution Control Act (§ 401 and 404) 

Satisfied. Ecology issued a 401 certificate 
on May 28, 2021(#19995). 
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Law/Policy/Regulation – Federal Acts Compliance Action 

The 136 coniferous trees, 75 shrubs, and 
approximately 72 willow bundles, would 
mitigate for impacts to water quality. 

Coastal Zone Management Act Concurrence may be presumed. 
Consultation initiated on April 1, 2021. No 
response from Ecology within 60 days. 

Endangered Species Act (Section 7) Proposed work is during in-water work 
window of June 15 to August 31. 
Consultation was initiated with the 
USFWS and NMFS on December 23, 
2020 and March 8, 2021, respectively.  
The Corps intends to proceed with 
construction prior to completion of 
consultation with the Services pursuant to 
the “emergency circumstances” provision 
of the ESA regulations, and to complete 
ESA consultation after the fact. The 
applicable regulation is set out at 50 CFR 
Section 402.05 (a) and (b). 

Magnuson-Stevens Fishery Conservation 
and Management Act 

Ongoing – Project includes measures to 
avoid, minimize, or otherwise offset 
potential adverse effects to designated 
EFH resulting from the proposed action. 
EFH consultation initiated on March 8, 
2021 is ongoing. The Corps intends to 
proceed with construction prior to 
completion of consultation with NMFS 
pursuant to the “emergency Federal 
actions” provision of the EFH regulations, 
and to complete EFH consultation after 
the fact. The applicable regulation is set 
out at 50 CFR Section 600.920(a). 

Migratory Bird Treaty Act Satisfied. No permit application for “take” 
of migratory birds is required 

National Environmental Policy Act Based on the analysis in this EA, the 
proposed project does not constitute a 
major federal action significantly affecting 
the quality of the human environment, 
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Law/Policy/Regulation – Federal Acts Compliance Action 

and therefore does not require 
preparation of an EIS. 

National Historic Preservation Act Consultation initiated December 31, 
2020. No significant concerns identified. 
DAHP concurred on April 7, 2021. 

Native American Graves Protection and 
Repatriation Act 

Consultation initiated January 2021. No 
significant concerns identified. 

Executive Order 11990 Protection of 
Wetlands 

No effect. No impacts to jurisdictional 
wetlands anticipated. 

EO 11988 Floodplain Management No effect. No additional damage to or 
building within the floodplain will occur 

ER 12989 Environmental Justice in 
Minority Populations 

Satisfied. Coordination with local Tribe 
initiated and ongoing throughout project. 
Project not a permanent facility requiring 
a siting study. 

EO 13007 Native American Sacred Sites Consultation initiated January 2021. No 
significant concerns identified. 

7.1 AMERICAN INDIAN RELIGIOUS FREEDOM ACT 

The American Indian Religious Freedom Act of 1978 (42 U.S.C. 1996) establishes 
protection and preservation of Native Americans' rights of freedom of belief, expression, 
and exercise of traditional religions. Courts have interpreted this Act to mean that public 
officials must consider Native Americans' interests before undertaking actions that might 
impact their religious practices, including impact on sacred sites. 

No alternative is expected to have any effect upon Native Americans' rights of freedom 
of belief, expression, and exercise of traditional religions. There are no known cultural 
resources, or any sacred sites, at the project location. Nor were there any identified by 
the Nooksack Indian Tribe, Suquamish Tribe, Swinomish Indian Tribal Community, 
Tulalip Tribes, Lummi Nation, or the Samish Indian Nation. 

7.2 BALD AND GOLDEN EAGLE PROTECTION ACT 

The Bald and Golden Eagle Protection Act (16 U.S.C. 668-668d) prohibits the taking, 
possession or commerce of bald and golden eagles, except under certain 
circumstances. Amendments in 1972 added to penalties for violations of the act or 
related regulations. No eagle nests were observed within the immediate project vicinity. 
Repairs are not expected to harm bald or golden eagles. 
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7.3 CLEAN AIR ACT OF 1972 

The Clean Air Act as amended (42 U.S.C. § 7401, et seq.) prohibits Federal agencies 
from approving any action that does not conform to an approved state or Federal 
implementation plan. The operation of vehicles and equipment during construction 
would result in increased emissions and a slight increase in fugitive dust. These effects 
would be localized and temporary. Whatcom County is in an attainment / unclassified 
area of Washington (Ecology 2021). The proposed activity constitutes routine repair of 
an existing facility generating an increase in direct emissions of a criteria pollutant or its 
precursors. Emissions generated by the construction activity are expected to be minor, 
short-term, and well below the de minimis threshold and is therefore exempted by 40 
CFR Section 93.153(c)(2)(iv) from the conformity determination requirements. 

7.4 CLEAN WATER ACT – FEDERAL WATER POLLUTION CONTROL ACT 

The Federal Water Pollution Control Act (33 U.S.C. 1251 et seq.) is more commonly 
referred to as the Clean Water Act (CWA). This act is the primary legislative vehicle for 
Federal water pollution control programs and the basic structure for regulating 
discharges of pollutants into waters of the United States. The CWA was established to 
“restore and maintain the chemical, physical, and biological integrity of the nation’s 
waters.” The CWA sets goals to eliminate discharges of pollutants into navigable 
waters, protect fish and wildlife, and prohibit the discharge of toxic pollutants in 
quantities that could adversely affect the environment. 

The Corps does not issue Section 404 permits to itself for its own civil works activities 
but must comply with the substantive requirements of Section 404 and 401 under the 
CWA. The Corps has determined that the proposed project substantively conforms to 
the provisions of Nationwide Permit (NWP) 3, Maintenance, which requires an individual 
Water Quality Certification (WQC) under Section 401 of the CWA. The Corps sought 
this WQC from Ecology and completed submission of its substantiation that the project 
is expected to comply with the State’s Water Quality Standards with the promulgation of 
the Section 404 PN on 1 April 1, 2021. Ecology approved the mitigation and water 
quality monitoring plans on May 10, 2021 and May 11, 2021, respectively. A CWA water 
quality certificate (WQC; #19995) was issued by Ecology on May 28, 2021 and is 
provided in Appendix E. 

Section 402 of the CWA is triggered when a construction site would have greater than 1 
acre of ground disturbance. The project footprint is approximately 1.5 acres. A 
Stormwater Pollution Prevention Plan has been prepared. Under the National Pollutant 
Discharge Elimination System (NPDES) Program, operators of construction projects 
that result in land disturbances equal to or greater than one acre are required to obtain 
coverage under an NPDES permit for stormwater discharges associated with 
construction activity. EPA may waive the otherwise applicable permit requirements for 
stormwater discharges from construction activities that disturb less than five acres if the 
construction activity will take place during a period when the rainfall erosivity factor is 
less than five. The Corps coordinated with the EPA and determined the proposed 
project’s rainfall erosivity factor is less than 5. Low Erosivity Waiver Certification was 



Lynden Levee and Culvert Repair  Environmental Assessment 

June 2021  50 

prepared by the Corps and submitted to the EPA on June 1, 2021 through the NPDES 
eReporting Tool or “CGP-Net”. 

7.5 COASTAL ZONE MANAGEMENT ACT 

The Coastal Zone Management Act (CZMA) of 1972 as amended (16 U.S.C. § 1451-
1464) requires Federal agencies to conduct activities in a manner that is consistent to 
the maximum extent practicable with the enforceable policies of the approved State 
Coastal Zone Management Program. In evaluating compliance with CZMA, the Corps 
determined that the proposed work was consistent to the maximum extent practicable 
with the enforceable policies of the approved Washington Coastal Management 
Program. 

The Corps sent a CZMA Consistency Determination to Ecology with public notice 
issued April 1, 2021 requesting state concurrence with the CZMA Consistency 
Determination for the proposed repair from Ecology per CZMA Section 307 (c) and 15 
CFR 923.33 (a) & (b). State concurrence may be presumed if no response is received 
after 60 days which would be May 31, 2021. To date the Corps has not received 
comment or concurrence from Ecology. Since more than 60 days has elapsed, state 
concurrence may be presumed.  

7.6 ENDANGERED SPECIES ACT 

In accordance with Section 7(a)(2) of the ESA of 1973, as amended, federally funded, 
constructed, permitted, or licensed projects must take into consideration impacts to 
federally listed or proposed threatened or endangered species and designated critical 
habitat. The Nooksack River contains designated critical habitat for Puget Sound 
Chinook, Puget Sound Steelhead, and Coastal-Puget Sound bull trout. These species 
occur within the project area and the river and shoreline is designated as critical habitat. 

The Corps has analyzed potential effects to ESA-listed species and prepared a BA that 
was submitted to the USFWS on December 23, 2020, and to NMFS on March 8, 2021. 
For Puget Sound Chinook, Puget Sound steelhead, and Coastal/Puget Sound bull trout, 
the Corps has reached an agency determination that the project may affect and is likely 
to adversely affect these species and their critical habitat. For SRKW, the project may 
affect, but is not likely to adversely affect this species and its critical habitat. The project 
may affect, but is not likely to adversely affect, marbled murrelet and will have no effect 
to marbled murrelet critical habitat. 

The time constraints under which this project is implemented will not allow completion of 
full consultation with the Services before signing of the FONSI. Though consultation is 
not complete, the Corps has reached an agency determination of species/habitat effect, 
based on the best factual and technical information available at the time of decision, 
and following preliminary coordination with the Services. The Corps notified the 
Services in September 2019 of the damaged levee and the intent to conduct repairs in 
order to restore the pre-existing level of flood protection, and has since kept 
representatives of the Services regularly apprised of the progress of project planning. 
The Corps notified the Services on May 19, 2021 that if consultation has not been 



Lynden Levee and Culvert Repair  Environmental Assessment 

June 2021  51 

completed in time to meet the construction schedule, due to the urgent nature of 
completing the emergency action prior to the oncoming flood season and due to time 
constraints under which this project is implemented, the Corps intends to proceed with 
construction prior to completion of the consultation with the Services pursuant to the 
“emergency circumstances” provisions of the ESA regulations to complete ESA 
consultation after the fact, and/or expedited consultation provisions. The applicable 
regulation is set out at 50 CFR Section 402.05 (a) and (b): 

(a) Where emergency circumstances mandate the need to consult in an 
expedited manner, consultation may be conducted informally through alternative 
procedures that the Director determines to be consistent with the requirements of 
sections 7(a)-(d) of the Act  This provision applies to situations involving acts of 
God, disasters, causalities, national defense or security emergencies, etc. 

(b) Formal consultation shall be initiated as soon as practicable after the 
emergency is under control. The Federal agency shall submit information on the 
nature of the emergency action(s), the justification for expedited consultation, 
and the impacts to endangered or threatened species and their habitats. The 
Service will evaluate such information and issue a biological opinion including the 
information and recommendations given during emergency consultation. 

The Corps will commit to fully funding and performing all Reasonable and Prudent 
Alternatives necessary to avoid the likelihood of jeopardy to listed species or destruction 
or adverse modification of designated critical habitat, as well as Reasonable and 
Prudent Measures (RPMs) necessary and appropriate to minimize the impact of 
Incidental Take that are described if documents concluding consultation are received 
from USFWS and NMFS. 

This EA will be reevaluated after consultation is complete.  If necessary, the EA will be 
supplemented with necessary and applicable corresponding modifications to the scope 
and/or nature of the project, the procedures and practices used to implement the 
project, and/or the type and extent of compensatory mitigation associated with the 
project, and the associated FONSI will be reassessed. 

7.7 MAGNUSON-STEVENS FISHERY CONSERVATION AND MANAGEMENT ACT 

The Magnuson-Stevens Fishery Conservation and Management Act (MSA), (16 U.S.C. 
1801 et. seq.) requires Federal agencies to consult with NMFS on activities that may 
adversely affect EFH. The objective of an EFH assessment is to determine whether or 
not the proposed action(s) "may adversely affect" designated EFH for relevant 
commercial, Federally managed fisheries species within the proposed action area. 

According to the Pacific Fishery Management Council, the Nooksack River adjacent to 
the repair is identified as EFH for Chinook, coho, and odd-year pink salmon (NMFS 
2019; PFMC 1999). Effects of the proposed work on EFH are identical to those 
discussed in Sections 3.5 and 3.6. Potential adverse effects to EFH have been reduced 
or eliminated by careful alternative analysis, design stipulations, use of conservation 
measures and BMPs. The Corps of Engineers concludes that proposed repair may 



Lynden Levee and Culvert Repair  Environmental Assessment 

June 2021  52 

adversely affect EFH for Federally managed fisheries in Washington waters. This 
determination is based on the scope and duration of the construction and the nature of 
project impacts and was provided to NMFS in the submission of the BA. Consultation 
under this act will be completed concurrent with ESA consultation. 

7.8 MIGRATORY BIRD TREATY ACT OF 1918 AND EXECUTIVE ORDER 13186, 
RESPONSIBILITIES OF FEDERAL AGENCIES TO PROTECT MIGRATORY BIRDS 

The Migratory Bird Treaty Act (16 U.S.C. § 703-712) as amended protects over 800 bird 
species and their habitat, and commits that the U.S. will take measures to protect 
identified ecosystems of special importance to migratory birds against pollution, 
detrimental alterations, and other environmental degradations. EO 13186 directs 
Federal agencies to evaluate the effects of their actions on migratory birds, with 
emphasis on species of concern, and inform the USFWS of potential negative effects to 
migratory birds. The USFWS does not issue permits for this kind of project (M. Green, 
USFWS, personal communication, April 2008). Birds inhabit the riparian area along the 
Nooksack River yearlong and work will overlap with part of the nesting season (April 1 
through September 1). Working in the nesting season is necessary and unavoidable if 
the Corps is to remain inside the in-water work window (June 15 to August 31). No 
permit application for “take” of migratory birds is required. 

7.9 NATIONAL ENVIRONMENTAL POLICY ACT 

The NEPA (42 U.S.C. § 4321 et seq.) commits Federal agencies to considering, 
documenting, and publicly disclosing the environmental effects of their actions. It 
requires that an EIS be included in every recommendation or report on proposals for 
legislation and other major Federal actions significantly affecting the quality of the 
human environment. The EIS must provide detailed information regarding the proposed 
action and alternatives, the environmental effects of the alternatives, appropriate 
mitigation measures, and any adverse environmental effects that cannot be avoided if 
the proposal is implemented. Agencies are required to demonstrate that decision 
makers have considered these factors prior to undertaking actions. Major federal 
actions determined not to have a significant adverse effect on the quality of the human 
environment may be evaluated through an EA. 

This EA evaluates the environmental effects of two federal actions presenting two 
events requiring NEPA compliance: signing of the Cooperation Agreement (CA) on April 
15, 2021 and the proposed 2021 levee repair. The Corps’ obligation under NEPA must 
be satisfied to the fullest extent possible prior to implementation of the Federal action. 
The execution of the 2021 repair is prospectively reviewed in this document. Through a 
combination of considerations requiring that project timelines be expedited – including 
Corps project priority determinations, changes to the project, complexity of design, and 
funding timelines –it was not possible for the Corps to complete all NEPA procedures 
prior to initiating the Federal action, which is the execution of the CA. The following 
discussion assesses how the Corps has nevertheless complied with NEPA’s 
requirement. 
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7.9.1 NEPA / Cooperation Agreement 

As a result of a combination of considerations requiring that project timelines be 
expedited – including Corps project priority determinations, changes to the project, 
complexity of design, and funding timelines –it was not possible for the Corps to 
complete all NEPA procedures prior to initiating the first Federal action, which was the 
execution of the CA. The damaging flood events occurred in November 2017. The 
Project Information Report (PIR) was approved by the Corps Northwestern Division in 
March 2018 and funding to proceed to design and execution was received also in March 
2018. The Corps entered a rigorous design process that required a culvert replacement 
at Site 1 that would achieve the complex twin objectives of providing fish passage but 
also maintaining flood protection. The Corps moved forward with an Architect-
Engineering (AE) contract to develop both the design and the environmental compliance 
documents. This design effort could not commence, and the AE contract could not be 
awarded until the Corps first collected and developed critical hydraulic, conceptual 
design, and topographic information and thus was able to provide sufficient data to the 
contractor to develop this complex culvert design. The data collected by the Corps for 
integration into the contracted design effort necessarily also included the projected 
consequences of a conceptual design that Whatcom County had under development for 
their associated upland regrading project that would impact the flow conditions to be 
addressed by the replacement culvert; development of the levee repair/culvert 
replacement work could not proceed until Whatcom County’s conceptual design was 
complete. This intricate, intertwined, and complicated development effort necessitated 
substantial time and effort for coordination and analysis. Once this data was compiled 
and the conceptual design was ready a contract was awarded October 2019 and the 
contracted design product was delivered to the Corps in May 2020. It was only upon 
completion of this design that the parameters of the project’s structural configuration 
and construction methodology were known with sufficient specificity and degree of 
confidence to complete the evaluation of the environmental consequences of repair 
project execution, utilizing the draft documents that had been developed under the AE 
contract. In light of the dates on which funding was authorized and a design that formed 
the basis of environmental analysis was completed, the Corps evaluated the impacts of 
this design and advanced its environmental compliance to the fullest extent possible. 

The winter seasons of 2017 through 2020 produced widespread damage to levees 
throughout the Pacific Northwest and northern Rockies. A total of 54 repair requests 
were received and evaluated, culminating in 27 proposed projects. The Corps evaluated 
the number of projects in relation to available labor capacity and determined that it had 
insufficient labor to complete the required analyses and documents for all projects in 
compressed periods of time. The Corps concluded that the best alternative was to 
initiate an AE contract to prepare the documents for a number of the levee rehabilitation 
projects, including the Lynden Levee. 

In addition to the Lynden Levee, during the period of time following availability of the 
design and construction information commencing in May 2020, the Corps was working 
on design and coordination for 12 other levee repairs across western and eastern 
Washington, as well as Montana, necessitated by flood damages. Each of these 
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projects was slated at that time for construction in summer and fall of 2021. See Table 4 
for delineation of the levee repair projects that were under environmental compliance 
evaluation during the period May 2020 through April 2021. The aggregate effort 
associated with the simultaneous environmental compliance review of that number of 
repair projects strained the available Corps’ staff resources, as well as the resources of 
the coordinating agencies, slowing progress on evaluation and coordination of each 
individual project including the proposed Lynden levee repair. As a result of the 
overload condition on the Corps and coordinating agency resources, a number of the 
projects in Table 4 had to be deferred to a future repair in-water work window after 
environmental compliance work had been initiated and had progressed, despite the 
urgent nature of each in light of the risk to human life and property posed in a damaged 
state. The Lynden levee was selected to proceed in 2021 in light of the particular risk 
posed to the community and its infrastructure due to the damaged state, and the 
urgency of coordinating construction efforts with those of the non-Federal sponsor 
which together will provide some amelioration of adverse environmental conditions 
presented by the existing culverts and the floodplain area immediately adjacent to the 
Federal project site. 

 

Table 4. Levee projects in design and environmental review at the same time as Lynden 
Levee repair. 

Levee Name 
Federal or Non-
Federal Levee 

Tukwila Levee federal 

St. Regis Levee non-federal 

Horseshoe Bend Levee federal 

Mason Thorson Ells Levee non-federal 

High Cedars Levee non-federal 

Pilchuck – French Slough Levee non-federal 

Marshland Levee non-federal 

Skagit DD-3 Levee non-federal 

Skagit DD-12 Levee non-federal 

Yakima Wastewater Treatment Plant Levee non-federal 

Yakima Right Bank Levee federal 

Greenwater Levee non-federal 

 

A NOP was issued on April 1, 2021 inviting the public and interested agencies and 
tribes to comment on the proposed action for a period of 30 days. The comment period 
ended on May 1, 2021. Comments were received from WDFW (Appendix G). 
Furthermore, a PN of anticipated discharge of fill material into waters of the United 
States under Section 404 of the CWA was also issued on April 1, 2021; the 
promulgation of this PN formally commences the period of review of Corps’ request for 
a WQC under CWA Section 401 from Ecology. 
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The first federal action was the signing the CA which occurred on April 16, 2021. This 
step was required to ensure the sponsor had sufficient time to obtain funding to fulfill its 
statutorily mandated cost-share, necessary to complete the proposed repairs in summer 
2021. The non-federal sponsor requires a signed agreement, reflecting a federal 
commitment to undertake the subject repair, before obtaining through approval of the 
Whatcom County Council its required share of funding for the repair. Non-federal 
sponsor provision of funding is necessary, in turn, to meet the current solicitation, 
contracting, and construction schedule. After receipt of non-federal sponsor funding, 
under the most aggressive schedule those funds must be processed and submitted to 
the U.S. Treasury for posting before solicitation of a contract may occur (see Table 5). 

The remaining in-water work window, prior to the ensuring flood season in November 
2021, to minimize adverse impacts to ESA-listed aquatic species for the Lynden Levee 
is June 15 to August 31, 2021. This time window dictates the interval during which in-
water construction activities must be conducted, and the close of the window thus 
dictates the date on which in-water actions must be complete. 

See Table 5 for a detailed project schedule, which reflects the minimum time interval 
required for each sequential step in the procurement and execution processes leading 
up to that deadline for completion of in-water construction. Note that contract award is 
required an unusual length of time prior to start of construction, to permit the necessary 
lead time for the custom flap gate culvert to be fabricated. If these dates could not be 
met, the project was in jeopardy of delay, leaving the levee in the current damaged 
condition into the upcoming flood season. 

Table 5. Project schedule for the 2021 Lynden Levee and Culvert Repair. 

CRITICAL PATH 
DATE (of occurrence 

or conclusion) 

Sponsor request for assistance December 5, 2017 

PIR approval and funding for project design/execution March 8, 2018 

Non-federal sponsor completion of conceptual design 
required for integration with the Federal repair project 

September 2019 

Completion by contract of design of Federal repair project May 28, 2020 

District Commander execution of the Cooperative 
Agreement 

April 16, 2021 

Sponsor provides funds to Corps (one week for County 
Council action and one additional week for County 
processing) 

April 30, 2021 

District processing of County funds for submission to U.S. 
Treasury for posting (one week) 

May 6, 2021 

Routing of Form 1a (two weeks) April 12, 2021 

Contracting preparation for solicitation (2 weeks) April 26, 2021 

Solicitation date May 6, 2021 

Solicitation period May 6, 2021- May 28, 
2021 

FONSI signature June 5, 2021 
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Award Date (Funding must be available and FONSI signed 
by Commander) 

June 6, 2021 

Time for fabrication of culvert June 7, 2021 - July 5, 
2021 

Period of in-water construction June 15, 2021- August 
31, 2021 

Completion of construction August 31, 2021 

 

The work in question is considered an “emergency action” because it is necessary to 
protect human life and property. Under NEPA, the Corps is required to comply with 
NEPA to the fullest extent possible. (Section 102). The Corps’ NEPA regulation 
regarding “Emergency Actions” does allow for completion of NEPA documentation after 
the fact in emergency situations. Emergency actions are discussed in 33 CFR 230.8 as 
follows: 

“Section 230.8 - Emergency actions. In responding to emergency situations to 
prevent or reduce imminent risk of life, health, property, or severe economic 
losses, district commanders may proceed without the specific documentation and 
procedural requirements of other sections of this regulation. District commanders 
shall consider the probable environmental consequences in determining 
appropriate emergency actions and when requesting approval to proceed on 
emergency actions, will describe proposed NEPA documentation or reasons for 
exclusion from documentation. NEPA documentation should be accomplished 
prior to initiation of emergency work if time constraints render this practicable. 
Such documentation may be accomplished after the completion of emergency 
work, if appropriate. Emergency actions include Flood Control and Coastal 
Emergencies Activities pursuant to Public Law 84-99, as amended, and projects 
constructed under sections 3 of the [Rivers and Harbors] Act of 1945 or 14 of the 
Flood Control Act of 1946 of the Continuing Authorities Program. When possible, 
emergency actions considered major in scope with potentially significant 
environmental impacts shall be referred through the division commanders to 
HQUSACE (CECW-RE) for consultation with CEQ about NEPA arrangements.” 

Completion of the NEPA documentation prior to the federal action of signing the CA, 
while still fulfilling the agency’s emergency levee rehabilitation authorities and 
responsibilities under PL 84-99, was impossible in this instance. It was impossible for 
the Corps to complete all of the following NEPA procedures prior to the date on which 
the federal action of signing the CA is necessary: public comment period, NHPA 
determination, CZMA consistency concurrence, and ESA and MFCMA consultation; 
complete and finalize the EA; determine whether a FONSI is appropriate or an EIS must 
be prepared; and execute and promulgate a FONSI, if deemed warranted. Therefore, 
the agency complied with NEPA "to the fullest extent possible" under the 
circumstances, and the District Commander issued a Determination of Alternative 
Environmental Procedural Compliance on April 15, 2021 documenting that 
determination for the record. 
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7.9.2 NEPA / Proposed Action 

The prospective federal action evaluated in this EA is the proposed repair of the Lynden 
Levee as discussed in the body of this EA. The proposed action would include both the 
levee repair and mitigation. This EA has been prepared pursuant to NEPA Sec. 102(C). 
Effects on the quality of the human environment as a result of the proposed levee repair 
are anticipated to be less than significant. The EA has incorporated any necessary and 
applicable modifications to the scope and/or nature of the project, any effects to the 
human environment resulting from these modifications, the procedures and practices 
used to implement the project, and/or the type and extent of compensatory mitigation 
associated with the project. 

7.9.3 NEPA Summary 

A NOP was issued on April 1, 2021 inviting the public, interested agencies, and tribes to 
comment on the proposed levee repair. The comment period ended on May 1, 2021. 
Comments were received from WDFW. Public comments and the Corps’ responses can 
be found in Appendix G. 

7.10 NATIONAL HISTORIC PRESERVATION ACT OF 1966 

Section 106 of the NHPA (16 U.S.C. 470) requires that federal agencies evaluate the 
effects of federal undertakings on historical, archeological, tribal, and cultural resources 
and provide the Advisory Council on Historic Preservation opportunities throughout the 
consultation process to comment on the proposed undertaking and outline concerns or 
information if there is an adverse effect to an eligible historic property under NRHP. The 
lead agency must examine whether feasible alternatives would be possible to 
implement that would avoid causing an adverse effect to an eligible cultural resource or 
historic property. If an effect cannot reasonably be avoided, measures must be taken to 
minimize or mitigate potential adverse effects. 

The Corps sent DAHP a letter requesting concurrence on the APE for the proposed 
repair on December 31, 2020. DAHP concurred with the APE determination on January 
26, 2021. The Corps made a good faith effort to gather information from affected Tribes 
identified pursuant to 36 CFR § 800.3(f). The Corps notified the Tribes listed below 
about the project to identify properties to which they may attach religious or cultural 
significance or other concerns with historic properties that may be affected. 

 

• Lummi Nation (notified on January 15, 2021) 

• Nooksack Tribe (notified on January 15,2021) 

• Samish Indian Nation (notified on January 15, 2021) 

• Suquamish Tribe (notified on January 15, 2021) 

• Swinomish Indian Tribal Community (notified on January 21, 2021) 

• Tulalip Tribes (notified on January 21, 2021) 

To date, the Corps has received one response from the Lummi Nation on January 20, 
2021, requesting the Corps notify them in the event of an inadvertent discovery. After 
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receiving concurrence from DAHP on the APE determination and sending letters to the 
six affected tribes, the Corps submitted its determination and findings letter on March 
15, 2021 to DAHP that the proposed undertaking would have no adverse effect. The 
Corps also completed a supplemental HPIF to the WISAARD database for DAHP’s 
records. DAHP concurred with the Corps determination that the undertaking will have 
no adverse effect in a letter dated April 7, 2021. If human remains or archaeological 
resources are uncovered during construction, then the project will cease work and will 
follow an inadvertent discovery plan. 

NHPA coordination documents can be found in Appendix H. 

7.11 NATIVE AMERICAN GRAVES PROTECTION AND REPATRIATION ACT 

The Native American Graves Protection and Repatriation Act (NAGPRA; 25 U.S.C. 
3001) addresses processes and requirements for federal agencies regarding the 
discovery, identification, treatment, and repatriation of Native American and Native 
Hawaiian human remains and cultural items (associated funerary objects, unassociated 
funerary objects, sacred objects, and objects of cultural patrimony). Consistent with 
procedures set forth in applicable federal laws, regulations, and policies, the Corps will 
proactively work to preserve and protect natural and cultural resources and establish 
NAGPRA protocols and procedures. 

7.12 EXECUTIVE ORDER 11990 PROTECTION OF WETLANDS 

EO 11990 encourages federal agencies to take actions to minimize the destruction, 
loss, or degradation of wetlands, and to preserve and enhance the natural and 
beneficial values of wetlands when undertaking federal activities and programs. No 
wetlands would be destroyed, lost, or degraded by the proposed action. 

7.13 EXECUTIVE ORDER 11988 FLOODPLAIN MANAGEMENT 

EO 11988 requires federal agencies to avoid to the extent possible the long and short-
term adverse impacts associated with the occupancy and modification of flood plains 
and to avoid direct and indirect support of floodplain development wherever there is a 
practicable alternative. The proposed project is to repair an existing levee to pre-flood 
conditions and does not include or support construction of any other structures in the 
flood plain. 

7.14 EXECUTIVE ORDER 12898, ENVIRONMENTAL JUSTICE IN MINORITY POPULATIONS AND 

LOW-INCOME POPULATIONS 

EO 12898 directs federal agencies to take the appropriate steps to identify and address 
any disproportionately high and adverse human health or environmental effects of 
federal programs, policies, and activities on minority and low-income populations. 
Minority populations are those persons who identify themselves as Black, Hispanic, 
Asian American, American Indian/Alaskan Native, and Pacific Islander. A minority 
population exists where the percentage of minorities in an affected area either exceeds 
50 percent or is meaningfully greater than in the general population. 
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The proposed action will not disproportionately affect minority or low-income 
populations nor have any adverse human health impacts. No interaction with other 
projects will result in any such disproportionate impacts. No cumulative impacts to 
Environmental Justice will be expected from interaction of the proposed action with 
other past, present, and reasonably foreseeable projects. Further, tribal governments 
that are also environmental justice communities in the project area have been engaged 
and informed about the proposed action. 

7.15 EXECUTIVE ORDER 13007 NATIVE AMERICAN SACRED SITES 

EO 13007, Native American Sacred Sites, directs federal agencies to accommodate 
access to and ceremonial use of Indian sacred sites by Indian religious practitioners. 
Agencies are to avoid adversely affecting the physical integrity of such sacred sites and 
to maintain the confidentiality of sacred sites when appropriate. The act encourages 
government-to-government consultation with tribes concerning sacred sites. Some 
sacred sites may qualify as historic properties under the NHPA. 

No sacred sites in the project area have been previously reported; however, the Corps 
sent letters to the Nooksack Indian Tribe, Suquamish Tribe, Swinomish Indian Tribal 
Community, Tulalip Tribes, Lummi Nation, and Samish Indian Nation regarding the 
proposed APE as described in Section 7.9. The Corps also sent letters to these tribes 
on March 17 and 18, 2021 soliciting input regarding tribal resources considerations or to 
schedule a Government-to-Government meeting. To date, no comments have been 
received. 

8 PUBLIC INTEREST EVALUATION FACTORS FOR 
DISCHARGE OF FILL IN WATERS OF THE UNITED STATES 

An evaluation of the discharge of fill into Waters of the United States was conducted in 
light of the public interest factors prescribed in 33 CFR 336.1(c). These factors include: 
navigation and the federal standard for dredged material disposal; water quality; coastal 
zone consistency; wetlands; endangered species; historic resources; scenic and 
recreation values; fish and wildlife; marine sanctuaries; and applicable 
state/regional/local land use classifications, determinations, and/or policies. Of these, 
water quality, wetlands, endangered species, historic resources, scenic values, 
recreational values, and fish and wildlife have been evaluated in this EA. The factor of 
marine sanctuaries is not applicable because the project is not located in a marine area. 

In accordance with 33 CFR 337.1(a)(14) and 325.3(c)(1), the following additional 
relevant factors were also considered: 

 

• Land Use. After completion of the levee repairs; residences, commercial 
properties, roads and other infrastructure will be protected from the potential 
damages resulting from floods up to the design LOP. No effect to land use is 
expected. 
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• Geology and Soils. The proposed levee repair would minimize the erosion of the 
riverbank. 

• Air Quality and Noise. Construction vehicles and heavy equipment would 
temporarily and locally generate impacts to air quality and noise. However, once 
construction is complete, effects would return to pre-construction conditions. 

• Utilities and Infrastructure. Repair of the levee would prevent potential disruption 
of utilities, public services, and infrastructure. 

• Safety. Construction-related traffic may have caused temporary increases to, and 
disruption of, local traffic. Flaggers and signs were used, as needed, to direct 
traffic safely around the construction site. 

As provided in 33 CFR sections 335.4, 336.1(c)(1) and 337.6, the Corps has fully 
considered, on an equal basis, all alternatives that are both reasonable and practicable, 
i.e., available and capable of being done after taking into consideration cost, existing 
technology, and logistics in light of overall project purposes. The necessary budget 
resources, including required items of local responsibility assigned to Whatcom County 
as non-federal sponsor, are available and adequate to fully support the action. The 
preferred alternative represents the least costly alternative, constituting the discharge of 
dredged or fill material into waters of the United States in the least costly manner and at 
the least costly and most practicable location, is consistent with sound engineering 
practices, and meets the environmental standards established by the CWA Section 
404(b)(1) evaluation process. Execution of the preferred alternative, following 
consideration of all applicable evaluation factors, would be in the public interest. 

9 SUMMARY / CONCLUSION 

Based on the above analysis, the proposed 2021 Lynden Levee and Culvert Repair 
project does not constitute a major federal action significantly affecting the quality of the 
human environment, and therefore does not require preparation of an EIS. 
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APPENDIX B – PROJECT DAMAGES 



Lynden Levee and Culvert Repair  Environmental Assessment 

June 2021  115 

 

Photo 1: Downstream end of Site 1 showing the damaged toe. See photo below for 
another view of this photo. 

 

Photo 2: Toe scour into levee prism at the downstream end of Site 1 
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Photo 3: Embankment scour at Site 1 located within the middle of the damaged length. 

 

Photo 4: Looking upstream from embankment scour shown in photo 3. Arrow points to 
where the perched outlet from culvert drainage enters into the Nooksack River. 
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Photo 5: Drainage outflow of culverts. Arrows point to culvert location. 

   

Photo 6: Overtopping damage on the landward crest at Site 1. 
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Photo 7: Toe scour into levee prism at Site 2. 
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Clean Water Act Section 404 (b)(1) Analysis 

Lynden Levee and Culvert Repair 

Rehabilitation of Flood Control Works 

Nooksack River, Whatcom County, Washington 

 

Substantive Compliance for 

Clean Water Act Section 404(b)(1) Evaluation 

 

1. Introduction. The purpose of this document is to record the U.S. Army Corps of 
Engineers (Corps) compliance evaluation of the repair of the Lynden Levee on the 
Nooksack River, Whatcom County, Washington, pursuant to the Section 404 of the 
Clean Water Act (CWA), the Rivers and Harbors Act (RHA), and the General 
Regulatory Policies of USACE. Specifically, this document addresses substantive 
compliance issues, including where CWA 404(b)(1) Guidelines require an evaluation of 
impacts for work involving discharge of fill material into the waters of the U.S. [40 CFR § 
230.12(a)]; and the USACE General Regulatory Policies [33 CFR § 320.4(a)], which is 
used as a reference, that provides measures for evaluating permit applications for 
activities undertaken in navigable waters. 

The main body of this document summarizes the information presented with Attachment 
A and includes relevant information from the Environmental Assessment (EA) for the 
project that was collected pursuant to the National Environmental Policy Act (NEPA) of 
1969 [42 U.S.C. §4321 et seq.]. Attachment A provides the Corps’ specific analysis of 
compliance with the CWA 404(b)(1) and the Public Interest factors (33 CFR § 320.4(a), 
used as a reference) requirements. 

2. Project Description. The Lynden Levee is located on the right bank of the Nooksack 
River near the City of Lynden, Whatcom County, Washington. It is a non-federal levee 
system constructed by local interests and protects public infrastructure, residential, 
commercial, and agricultural properties from recurring flooding from the Nooksack 
River. It is owned and operated by Whatcom County. The levee forms one segment of a 
three-segment system, which also includes Bertrand Creek Left Bank and River Road 
Levees. The Lynden Levee ties into Hannegan Road at its upstream end and River 
Road Levee near Guide Meridian Road at its downstream end. The levee is 
approximately 13,800 linear feet (LF) long and is 3 to 6 feet high on the landward side. 
The levee crown is approximately 10 to 12 feet wide. The riverward slope and toe is 
armored with Class IV riprap. Based on onsite conditions, best professional judgment by 
engineers, and available historical and technical data, the Lynden Levee at the repair 
site had adequate scour protection as originally designed and constructed by the local 



 

June 2021  157 

entity that resembles an armored launchable toe. In its undamaged state, the levee 
provides flood risk reduction up to the 10 percent (10-year return period) annual chance 
of exceedance (ACE) event. 

In November 2017, high flows occurred along the Nooksack River with a peak flow of 
39,900 cubic feet per second (cfs) at the Everson U.S. Geological Survey gage 
12211200, corresponding to an ACE of 40 percent (2.5-year return period). For more 
information regarding the flood event and the hydraulic considerations for the project, 
see Appendix A in the EA. 

Flooding scoured the levee’s riverward slope and toe at two locations, Site 1 and Site 2, 
resulting in loss of riprap and embankment material from within the levee prism. In 
areas the damage extended up the riverward slope to the levee crest. Shortly after the 
damage occurred, Corps inspections found material missing up to 30 feet deep into the 
levee prism. The Corps estimates that the levee at Site 1 lost approximately 8,333 cubic 
yards (CY) and 6,111 CY at Site 2. Vegetation such as trees, shrubs, and sod were 
washed away from the riverward slope also took with them levee material. At Site 1, 
flooding also damaged two segmented concrete culverts and overtopped the levee, 
scouring the levee crest and landward slope. The two culverts (24- and 48-inch-
diameter), which transport runoff from the City of Lynden through the Lynden Levee, 
exhibit evidence of sedimentation, joint separation, and/or settlement. 

In the damaged condition, the level of protection (LOP) provided by the Lynden Levee is 
diminished from 10 percent (10-year return period) to 100 percent (1-year return period) 
ACE event to residential and agricultural properties, and associated utilities and 
infrastructure. 

The Corps proposes to construct a more permanent repair to the damaged levee in 
2021. The proposed repair would repair the levee in-kind at each damaged site within 
the designed and pre-damage footprint. Levee embankment and riverward armor would 
be restored at Site 1 and Site 2. In addition, repairs to Site 1 would replace two 
segmented concrete culverts with a flap gate culvert and repair the crown and landward 
slope to pre-flood conditions. Minor deviations in the structure's configuration would be 
integrated due to changes in materials, construction techniques, and safety standards 
that are necessary to make the repair. Minor deviations include an increase in riprap 
size at both repair sites and changes in the levee alignment and armored area at Site 1 
to accommodate the new culvert and to reduce scour and erosion potential within the 
project reach. The deviations would not shift the levee into the river. The levee’s 
riverward toe would remain within the pre-damaged footprint, while the landward toe 
would be shifted approximately 25 feet inland from the current location at the 
downstream end at Site 1 to accommodate the culvert. The culvert replacement is 
necessary to facilitate runoff from the city of Lynden and to reduce flooding landward of 
the levee, particularly the access road to the Lynden wastewater treatment plant 
(WWTP), while maximizing off-channel refuge habitat for juvenile fish during high flows. 
Additionally, there would be a slight increase in rock size (approximately 7 inches wider 
in diameter) above what is currently present. The proposed rock size and launchable 
toe design is based on hydraulic analysis using the HEC-RAS model and Corps design 
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guidance (Engineer Manual (EM) 1110-2-1601). The hydraulic analysis that was 
completed provided an estimated river velocity. This expected velocity was used to size 
appropriate riprap size for scour protection. Based on scour calculations, the volume 
and class size needed was determined to be Class IV riprap. These changes are 
necessary to meet sound engineering principles consisting of the application of updated 
technology and construction techniques and reflect Corps design requirements in the 
interest of levee safety when conducting repairs under Public Law (PL) 84-99.  

Construction length at Site 1 and 2 are 457 LF and 275 LF, respectively, for a total of 
732 LF, including any necessary transitions, at the two sites. All repairs would occur 
within or landward of the pre-damage footprint of the levee. 

The Corps has developed a list of conservation measures and incorporated these into 
the levee repair to reduce environmental impacts of the repair. Best Management 
Practices (BMPs) would be employed to minimize project impacts, such as a silt curtain 
to isolate to control turbidity. Project construction includes environmental enhancements 
to compensate for temporary construction impacts and long-term loss of vegetation on 
the levee slope and to protect water quality. 

3. Project Purpose and Need. The action is needed because the Lynden Levee was 
damaged by flooding and no longer provides the designed LOP against flooding. If the 
Lynden Levee were to fail, there would be an increased risk to life safety, improved 
property, and public infrastructure. The purpose of the project is to restore the LOP 
exhibited by the Lynden Levee prior to the damaging event to protect lives and property 
from subsequent flooding. Per Public Law 84-99, the Corps is authorized to repair 
damaged flood control works to the pre-flood LOP. 

4. Availability of Environmentally Acceptable Practicable Alternatives to Meet the 
Project Purpose. The alternatives evaluated for this project were as follows; 

a. Alternative 1 – No Action. Under the No Action Alternative, the levee would 
remain in the current damaged state. This alternative would not meet the project 
purpose because the levee would likely be further damaged in future flood events 
and could fail, which would endanger lives and property. During any flood event 
threatening the integrity of the levee system, the Corps or other federal and non-
federal agencies may act under emergency authorities to preserve the levee 
system and, to the extent possible, maintain protection of life and property 
landward of the levee. However, responding to damages during a flood event, 
would be temporary, less certain of success, potentially more expensive, and 
could be less protective of environmental and cultural resources. If flood fighting 
efforts don’t take place in time or are unsuccessful, there is an increased risk of 
levee failure. Should failure occur, floodwaters would enter into the protected 
area. Flooding could have detrimental effects including transporting debris, 
sediment, and/or pollutants into the community and surrounding areas, as well as 
transporting the polluted mix back into the river. Depending on the scope of the 
flood, this could cause substantial impacts. 
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The No Action Alternative is not recommended because it does not meet the 
project purpose and need. While the No Action Alternative is not recommended, 
it is carried forward for further evaluation to serve as a base condition for 
evaluation of other alternatives. 

b. Alternative 2 – Nonstructural Alternative. This alternative consists of floodplain 
management strategies that involve changes in land use offered by other federal 
and state programs. Such strategies would include zoning, easements, flood 
warning, floodplain evacuation, and flood insurance. Nonstructural strategies 
involve acquisition, relocation, elevation, and flood proofing existing structures. 
The costs and timeframe for implementing this alternative makes it impractical 
with the costs too high as compared with the value of the benefit received. 
Furthermore, the participation of the non-federal sponsor would be required to 
implement a nonstructural alternative, and Whatcom County has not agreed to 
meet its various obligations in executing a nonstructural alternative. Therefore, 
this alternative will be eliminated from detailed consideration. 

c. Alternative 3 – Levee Setback Alternative. This alternative would shift the 
alignment of the levee landward of the riverbank. Typically, the setback levee 
would be a newly constructed earth embankment structure and the existing levee 
located on the riverbank would be abandoned. In this instance, a setback levee 
may be more costly than other alternatives due to more extensive embankment 
material and real estate requirements. Such an approach could also encroach on 
existing structures, privately-owned land, and public infrastructure. It could leave 
important public utilities, like the Lynden WWTP, unprotected from flooding. This 
alternative would require participation of the non-federal sponsor to implement, 
and Whatcom County has not agreed to meet its various obligations in executing 
a setback alternative. Therefore, this alternative will be eliminated from detailed 
consideration. 

d. Alternative 4 – Repair In-Kind. This alternative repairs the levee by returning it to 
the pre-flood condition with minor change to the character, scope, or size of the 
levee. This alternative largely maintains the levee at the repair locations as it 
existed prior to the flood damage. The design uses updated engineering 
techniques including slightly larger rock size (approximately 7 inches wider in 
diameter) above what is currently present. 

Findings: The Corps rejected Alternative 1 because it would not meet the project 
purpose and need because it would not fulfill the Corps’ authorization to restore the pre-
existing LOP, and due to the high likelihood of damage to protected infrastructure and 
homes during future flood events. The Corps rejected Alternative 2 because the Corps 
does not have authority to pursue a nonstructural alternative in the absence of 
participation by the non-federal interest. Alternative 3 was rejected because the Corps 
does not have authority to pursue a setback alternative in the absence of participation 
by the non-federal interest. Alternative 4 would restore the levee in place within the 
existing real estate easement. Alternative 4, the Repair In-Kind Alternative, was 
selected as the preferred alternative. Although the larger rock size constitutes fill in 
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Waters of the United States and would require mitigation, it meets the project purpose 
and need and is authorized. 

5. Significant Degradation, either Individually or Cumulatively, of the Aquatic 
Environment 

Effects on Physical, Chemical, or Biological Characteristics of the Aquatic 
Ecosystem. Impacts to aquatic resources from the completed flood fight included 
possible injury or displacement of aquatic species as a result of placing riprap 
into the water along the slope of the damaged levee. Projected impacts to 
aquatic resources from the proposed permanent repair action, the Repair In-Kind 
(Alternative 4), include possible displacement or injury due to excavation and 
placement of riprap along the slope of the levee, temporary degraded water 
quality associated with excavation, and potential impacts to aquatic organisms. 

Given the location of proposed repairs, use of a silt curtain and block net to 
exclude fish from the in-water work areas, and relatively slow speed of 
excavation; it is reasonably certain that the risk of injury to aquatic species from 
the proposed excavation activities is low but not insignificant. Short-term, 
localized project-related increases in turbidity levels would likely occur as a result 
of in-water toe or bank excavation, rock placement for toe rock, and rock 
placement for bank construction during the proposed repair. Short-term 
increases in turbidity around the action areas resulting from work below the 
ordinary high-water mark (OHWM) would be temporary and are not expected to 
result in long-term adverse effects to aquatic species, or significant net change in 
function of the in-stream habitat. 

Disturbance from vibration from the proposed action is possible during 
construction, stemming from delivery and dumping of rock on land as it is staged 
for construction, and as a result of excavation and placement of rock along the 
riverward face of the levee. Vibrational disturbance during the proposed 
construction would be minimized by working from the top of the bank and placing 
rock individually or in small bucket loads (no end-dumping into the river). 
Following these construction techniques, it is reasonably certain that impacts to 
aquatic species resulting from equipment use or rock placement during 
construction would be minimal, but not entirely insignificant or discountable for 
injury or long-term adverse behavioral effects. 

Fish moving past the in-water work locations at the time of construction may be 
temporarily delayed at the construction site due to noise. If construction does 
interfere with fish movement past the repairs, breaks in the work during the day 
or overnight would allow fish to continue past, minimizing any effect. The degree 
to which aquatic species use the specific project locations for spawning is 
unknown. The area affected would be limited to the portion of the channel 
adjacent to the levee and the proposed actions would likely have no long-term 
effect on the movement or spawning of fish species. 
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Repairs to the Lynden Levee would remove 34 trees between the two repair 
sites. Clearing at Site 1 would remove eight Pacific willows; 12 red alder trees 
between 30 to 50 feet tall; and an understory of red elderberry, snowberry and 
salmonberry. Clearing at Site 2 would be similar with three willow trees and 11 
red alders approximately 20 to 30 feet tall on the riverward slope. Mitigation for 
the levee repair includes willow bundles, woody debris, and planting native 
conifers and shrubs at two locations on the riverward side of the Lynden Levee. 
Mitigation measures are discussed in Section 6. 

Following levee repairs, in late February and early March 2022 Whatcom County 
would plant 136 native trees and 75 native shrubs at two locations. In the NOP, 
the Corps initially proposed replacing trees at a 3:1 ratio with three years of 
monitoring. After a meeting with the Washington State Department of Ecology 
(Ecology) and WDFW on April 30, 2021, Whatcom County committed to 
increasing the tree replacement ratio to 4:1 with 5 years of monitoring which is 
outlined in the mitigation plan. 

The overcompensation in numbers of planted trees versus lost trees is intended 
to compensate for the temporal lag until full maturity, as well as the loss of sod 
cover on portions of the riverward armored slope. Tree plantings would consist of 
coniferous trees rather than deciduous trees because native conifers provide 
more effective long-term shade over the river, long-lasting floodplain refugia, and 
would eventually provide long lasting large wood in the channel when the mature 
trees are taken by the river. The proposed mitigation would compensate for 
impacts to riparian habitat (e.g., canopy structure, large woody debris, cover, 
high flow velocity breaks) and water quality (e.g., thermal buffers, shade). 

a) Effects on Recreational, Aesthetic, Historical, and Economic Values. The Lynden 
Levee is not a recreational structure though pedestrians use it as an unofficial 
walking path. To ensure public safety during construction, access to the project 
site would be prohibited, temporarily interrupting pedestrian use. The levee repair 
would not affect recreational boating or fishing from a boat in the river. 

Prior to the damage, the levee system provided 10-year LOP to residential and 
agricultural properties, and associated utilities and infrastructure. The proposed 
action would restore the LOP and is not expected to change existing land uses. 

Lynden Levee is likely more than 50 years old making the structure eligible for 
review under the National Historic Preservation Act (NHPA). The Corps’ 
evaluation focused on just two small sections of a much larger feature. Based on 
those sections, the Corps made the determination that the levee is potentially 
eligible for the National Register of Historic Places (NRHP). There are no 
properties listed in the National Register of Historic Places (NRHP) or the 
Washington State Historic Site Register in the project vicinity. No cultural 
resources have been previously recorded within the area of potential effect 
(APE). The Corps coordinated with the Department of Archaeology and Historic 
Preservation (DAHP; Washington’s State Historic Preservation Office), Lummi 
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Nation, Nooksack Tribe, Samish Indian Nation, Suquamish Tribe, Swinomish 
Indian Tribal Community, and Tulalip Tribes as required by the NHPA. The Corps 
submitted its determination and findings letter on March 15, 2021 to DAHP that 
the proposed undertaking would have no adverse effect. DAHP concurred with 
the Corps determination that the undertaking will have no adverse effect in a 
letter dated April 7, 2021. 

Findings. This work is not exempt from Section 404 of the CWA. The Corps does not 
issue permits for its own civil works activities. Nevertheless, the Corps has accepted 
responsibility for the compliance of its civil works projects with Section 404 of the CWA, 
as well as the obligation to seek water quality certification under Section 401. The Corps 
received a CWA Section 401 permit (#19995) from Ecology on May 28, 2021. 

This alternative would have no adverse impact on cultural resources, as there are no 
cultural resources within the project APE. There would also be no change to 
recreational opportunities at the site. 

The Corps has determined that the proposed work would have beneficial economic 
impacts and no significant adverse impacts to aquatic ecosystem functions, 
recreational, and aesthetic values 

6. Appropriate and Practicable Measures to Minimize Potential Harm to the 
Aquatic Ecosystem 

a) Impact Avoidance and Minimization Measures. The proposed action will employ 
typical Conservation Measures and BMPs to avoid and minimize adverse effects. 
These measures will be written into the Construction Management Plan (CMP). A 
Corps employee will act as Construction Manager for the effort and will ensure 
that these measures will be employed per the CMP. Conservation Measures and 
BMPs include:  

Conservation Measures 
 

• Hydroseed with a native seed mix and mulch would be placed on disturbed areas 
not armored with rock. 

• Repairs would start at the upstream end and continue downstream. This would 
allow the repaired levee to act as a localized flow deflector and help manage 
flows in the work area, reducing turbidity. 

• Willow bundles and tree and shrub plantings are incorporated into the repair. 
Monitoring and adaptive management, including replacement and maintenance, 
would be conducted by the Corps and Whatcom County. The Corps and 
Whatcom County will coordinate on adaptive management replacement 
strategies if plantings totally fail to meet performance standards (Appendix D in 
the EA). Replacement strategies may include planting different species, changing 
the planting location, or adding pest control or exclusion devices. The Corps 
would report the success of the mitigation plantings to the resource agencies 
coordinated with for the repair. 
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• Rock would be placed individually or in small bucket loads, with no uncontrolled 
dumping of rocks in-water or along the levee slope. Large rock would be placed 
and manipulated using the thumb attachment. Small rock that is impracticable to 
manipulate with the thumb attachment, such as quarry spalls, would be 
transferred from the bucket to the levee slope in a pouring motion. 

• In-water work would be limited to the in-water work window (June 15 to August 
31) to limit impacts to aquatic species, particularly salmon. 

Best Management Practices (BMPs) 

BMPs would be employed to minimize project impacts. Some are integrated into the 
repair, while others are guides to operation and care of equipment. Note, some of these 
have been mentioned above. 
 

• In-water work would be limited to the in-water work window (June 15 to August 
31) and minimized to the extent possible. 

• A silt curtain would be installed for work in the Nooksack River to control turbidity 
generated along the shoreline. If the curtain is damaged and cannot be repaired 
or replaced, the Corps would slow down in-water work to minimize turbidity 
generation. 

• Water quality monitoring for turbidity would be performed as outlined in the Water 
Quality Monitoring Plan (Appendix E in the EA). If a potential exceedance is 
detected at the early warning sample locations, onsite personnel would evaluate 
construction activities and take measures to minimize turbidity generation. 
Examples include slowing down a specific in-water activity, changing the amount 
of material that is moved below the waterline, and inspecting the silt curtain. 

• In-water excavation would be completed slowly to minimize turbidity generation. 
Care would be taken to reduce discharge from saturated material excavated 
below the waterline from entering back into the river. A bench with a concave 
surface would be created on the levee slope during deconstruction of the 
damaged levee. Wet material would be placed in the bench, so water drains 
downward through the levee and not directly back into the river. This material will 
be reused onsite (e.g., levee embankment and willow bundles). Material not used 
for reuse would be transported offsite for disposal at an approved, permitted 
location. 

• Vegetation removal would be limited to the repair sites. 

• Noxious weeds would be disposed of separately from other organic materials at 
an approved off-site location. 

• Equipment used near and in water would be cleaned prior to construction. 

• Drive trains would not work in the water. Only the excavator bucket with thumb 
attachment would extend into the water.  

• Fueling would occur on the landward side of the levee, and biodegradable 
hydraulic fluids would be used as appropriately in any portion of the equipment 
that would work in the water. 

• Construction equipment shall be regularly checked for drips or leaks and fixed. 

• At least one fuel spill kit with absorbent pads would be onsite at all times. 
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• Material placed into the water would be placed individually or in small bucket 
loads. No end dumping of rock into the water would occur. 

• Rock placement would occur only within the project footprint. 

• Rock placement and underwater excavation would occur from the upstream end 
of the project to the downstream end. Rock is placed shortly after excavation so it 
would act as a localized flow deflector and help manage flows in the installation 
areas. 

• After construction is complete, the sites would be reseeded using a native grass 
seed mix including a mulch base. 

• At least one biologist would be onsite during construction. Corps or Service 
biologists may visit construction site. All visits would be coordinated with the 
Project Manager and Construction Manager. 

• Fish would be excluded from the work sites in the Nooksack River by a silt 
curtain and from Site 1 by a net upstream of the sump. The Corps would 
coordinate with NMFS, USFWS, WDFW, and Whatcom County to complete fish 
rescues in the excluded areas in accordance to the fish rescue plan. 

• Woody debris generated during construction and provided by Whatcom County 
would be placed along the riverward toe of the repaired levee. The onsite 
biologist would direct the orientation of the woody debris to provide aquatic 
benefits (e.g., shoreline complexity, shade, cover). Smaller woody materials like 
slash would be intertwined with larger logs and rootwads. As much of the riprap 
would be covered by the woody material as possible. 

• All trash and unauthorized fill (including concrete blocks or pieces, bricks, 
asphalt, metal, treated wood, glass, floating debris, and paper) generated during 
the repair would be removed from the project and staging areas after work is 
complete. 

• A pre-construction meeting would be conducted to look at existing conditions and 
any possible fine-tuning that should be done for BMPs or environmental 
requirements. The pre-construction meetings would include outside resources 
agencies like USFWS or NMFS. 

Compensatory Mitigation 

Mitigation is proposed to compensate for project impacts to riparian vegetation and 
water quality at the two repair sites (Appendix D in the EA). Repairs to the Lynden 
Levee would require removal of vegetation within the construction footprint. At Site 1, 
the Corps estimates eight Pacific willows (Salix lasiandra) and 12 red alder (Alnus 
rubra) trees between 30 to 50 feet tall, with an understory of red elderberry (Sambucus 
racemose), snowberry (Symphoricarpos albus), and salmonberry (Rubus spectabilis) 
would be removed. Site 2 is similarly vegetated, although it has fewer understory 
shrubs. Site 2 has 11 red alders and three willow trees approximately 20 to 30 feet tall 
on the riverward slope that would be removed. Mitigation includes vegetation plantings 
(willow bundles, shrubs, and trees) and woody debris to compensate for habitat and 
water quality impacts from the repair. 
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The Corps would incorporate approximately 72 willow bundles into the riverward side of 
the levee. Willow bundles consist of 10 live willow stakes of Sitka willow (Salix 
sitchensis) in a lens of topsoil two feet high by about three feet long. The planting 
bundles would be spaced 10 feet apart for continued levee inspection and would be 
placed just above the launchable toe and close to the OHWM. The Corps would also 
place woody debris along the riverward toe of the repaired levee. Woody debris would 
come from materials generated at each repair site and from pieces Whatcom County 
has accumulated (Appendix D in the EA). This woody debris would be placed to provide 
aquatic benefits (e.g., shoreline complexity, shade, and cover). Smaller woody material, 
such as slash, would be intertwined with the large logs and root wads. The riprap would 
be covered by the woody material as much as possible. 

Following levee repairs in late February and early March, Whatcom County would plant 
136 native trees and 75 native shrubs at two locations (Appendix D in the EA). The 
Corps initially proposed replacing trees at a 3:1 ratio with three years of monitoring. 
After a meeting with Ecology and WDFW on April 30, 2021, Whatcom County 
committed to increasing the tree replacement ratio to 4:1 with 5 years of monitoring 
which is outlined in the mitigation plan (Appendix D in the EA). 

The overcompensation in numbers of planted trees versus lost trees is intended to 
compensate for the temporal lag until full maturity, as well as the loss of sod cover on 
portions of the riverward armored slope. Tree plantings would consist of coniferous 
trees rather than deciduous trees because native conifers provide more effective long-
term shade over the river, long-lasting floodplain refugia, and would eventually provide 
long lasting large wood in the channel when the mature trees are taken by into the river. 
The proposed mitigation would compensate for impacts to riparian habitat (e.g., canopy 
structure, large woody debris, cover, high flow velocity breaks) and water quality (e.g., 
thermal buffers, shade). 

Findings. The Corps has determined that all appropriate and practicable measures 
have been taken to minimize potential harm to the environment and appropriate 
mitigation is proposed to compensate for unavoidable impacts. There are no practicably 
available fill alternatives that would be less costly and still be consistent with 
engineering and environmental requirements, while meeting the project need. 

7. Other Factors in the Public Interest 

a. Fish and Wildlife. The Corps has analyzed potential effects to ESA-listed species and 
prepared a BA that was submitted to the USFWS on December 23, 2020, and to NMFS 
on March 8, 2021. For Puget Sound Chinook, Puget Sound steelhead, and 
Coastal/Puget Sound bull trout, the Corps has reached an agency determination that 
the project may affect and is likely to adversely affect these species and their critical 
habitat. For SRKW, the project may affect, but is not likely to adversely affect this 
species and its critical habitat. The project may affect, but is not likely to adversely 
affect, marbled murrelet and will have no effect to marbled murrelet critical habitat. The 
Corps intends to proceed with construction prior to completion of consultation with the 
Services pursuant to the “emergency circumstances” provision of the ESA regulations, 
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and to complete ESA consultation after the fact. The applicable regulation is set out at 
50 CFR Section 402.05 (a) and (b). The Corps will commit to fully funding and 
performing all Reasonable and Prudent Alternatives necessary to avoid the likelihood of 
jeopardy to listed species or destruction or adverse modification of designated critical 
habitat, as well as Reasonable and Prudent Measures (RPMs) necessary and 
appropriate to minimize the impact of Incidental Take that are described if documents 
concluding consultation are received from USFWS and NMFS. 

b. Water Quality. The Corps has concluded that this project will not violate Washington 
State Water Quality Standards. Limited in-water work will be completed and BMPs will 
limit turbidity impacts and concerns for spills or leaks from construction equipment. 
Water quality monitoring will ensure compliance with state standards. A CWA water 
quality certificate (#19995) was issued by Ecology on May 28, 2021. The proposed 
repairs include a minor deviation in the levee design which constitutes fill into the 
Waters of the U.S. This will be mitigated by the willow bundles, woody debris, and tree 
and shrub plantings. 

c. Historical and Cultural Resources. As required under Section 106 of the NHPA, the 
Corps coordinated with DAHP and consulted with the Lummi Nation, Nooksack Tribe, 
Samish Indian Nation, Suquamish Tribe, Swinomish Indian Tribal Community, and 
Tulalip Tribes. To date, the Corps has received one response from the Lummi Nation on 
January 20, 2021, requesting the Corps notify them in the event of an inadvertent 
discovery. The Corps submitted its determination and findings letter on March 15, 2021 
to DAHP that the proposed undertaking would have no adverse effect. DAHP concurred 
with the Corps determination that the undertaking will have no adverse effect in a letter 
dated April 7, 2021. 

d. Environmental Benefits. The project purpose is to restore the LOP of the Lynden 
Levee. While the project purpose is not to create environmental benefits, the design of 
the flap gate at Site 1 maximizes the time fish are able to access off-channel refuge 
landward of the levee before the flap gate closes, and opens it up again as soon as the 
danger of flooding passes so fish can return to the main channel during the falling limb 
of the flood event. Furthermore, the project includes mitigation to compensate for 
impacts from the action. 

Findings. The Corps has determined that this project is within the public interest based 
on review of the public interest factors. 

8. Conclusion. Based on the analyses presented in the EA, as well as the following 
404(b)(1) Evaluation, the Corps finds that this project complies with the substantive 
elements of Section 404 of the Clean Water Act. 
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ATTACHMENT A 

Clean Water Act 404(b)(1) Evaluation [40 CFR § 230] 

404(b)(1) Evaluation [40 CFR § 230] 

Potential Impacts on Physical and Chemical Characteristics [Subpart C]: 

1. Substrate [230.20] 

The Lynden Levee is located on the right bank of the Nooksack River near the City of 
Lynden, Whatcom County, Washington. The levee is approximately 13,800 linear feet 
(LF) long and is 3 to 6 feet high on the landward side. The levee top is approximately 10 
to 12 feet wide. The riverward slope and toe is armored with Class IV riprap. Based on 
onsite conditions, best professional judgment by engineers, and available historical and 
technical data, the Lynden Levee at the repair site had adequate scour protection as 
originally designed and constructed by the local entity that resembles an armored 
launchable toe. In its undamaged state, the levee provides flood risk reduction up to the 
10 percent (10-year return period) annual chance of exceedance (ACE) event. 
Geotechnical investigations at Site 1 indicated that the levee embankment, consisting of 
silty sand with gravel, overlies silty sand and sandy silt to a depth of about 12 to 13 feet 
below the levee crest. At this depth, a 9- to 11-foot-thick layer of very soft peat was 
encountered. The peat is underlain by sand and lean clay to the bottom of the borings, 
which extended 30 to 32 feet below the levee crest. Site 2 soils are mapped as 
quaternary alluvium. Well logs from the vicinity of Site 2 were reviewed and indicated 
materials consisting of sand, silty sand, sandy silt, and clay, with some gravels 
intermixed. According to the Natural Resource Conservation Service, soils at both sites 
are primarily classified as Briscot silt loam, with areas of Pangborn muck located 
landward of the levee at Site 1. Briscot silt loam is poorly drained, has a moderately 
high to high capacity to transmit water, and is formed in floodplains on alluvium. Both 
sites are vegetated with deciduous trees and shrubs. Post-construction at both sites, the 
levee would be riprap with willow bundles inserted every 10 feet on center at the 
ordinary high-water (OHW). 

2. Suspended particulates/turbidity [230.21] 

Minimal turbidity is expected during construction. Best management practices (BMPs) 
for sediment control will be used throughout construction to minimize any potential 
turbidity issues, including a silt curtain. Turbidity monitoring will ensure compliance with 
state standards. 

3. Water [230.22] 

The work is not expected to add any nutrients to the water that could affect the clarity, 
color, odor, or aesthetic value of the water, or that could reduce the suitability of the 
Nooksack River for aquatic organisms or recreation. There will be a time lag before 
plantings fully restore the pre-flood riparian function at this site.  
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4. Current patterns and water circulation [230.23] 

The Corps expects minimal disruption of current patterns and water circulation during or 
after construction. A Hydraulic Engineer assisted with the design of the project to 
determine rock size and design details to restore flood protection and minimize 
disturbance. No change to current patterns or water circulation is expected after 
completion. 

5. Normal water fluctuations [230.24]. 

The levee repair work will have no effect on normal water fluctuations. 

6. Salinity gradients [230.25] 

The Nooksack River is entirely freshwater river system and the proposed repair will not 
introduce saline materials; therefore, the levee repair work with have no effect to salinity 
gradients. 

 

Potential Impacts on Biological Characteristics of the Aquatic Ecosystem 
[Subpart D]: 

1. Threatened and endangered species [230.30] 

The Corps has analyzed potential effects to ESA-listed species and prepared a 
Biological Assessment (BA) that was submitted to the U.S. Fish and Wildlife Service 
(USFWS) on December 23, 2020, and to the National Marine Fisheries Service (NMFS) 
on March 8, 2021. For Puget Sound Chinook, Puget Sound steelhead, and 
Coastal/Puget Sound bull trout, the Corps has reached an agency determination that 
the project may affect and is likely to adversely affect these species and their critical 
habitat. For SRKW, the project may affect, but is not likely to adversely affect this 
species and its critical habitat. The project may affect, but is not likely to adversely 
affect, marbled murrelet and will have no effect to marbled murrelet critical habitat. The 
Corps intends to proceed with construction prior to completion of consultation with the 
Services pursuant to the “emergency circumstances” provision of the ESA regulations, 
and to complete ESA consultation after the fact. The applicable regulation is set out at 
50 CFR Section 402.05 (a) and (b). The Corps will commit to fully funding and 
performing all Reasonable and Prudent Alternatives necessary to avoid the likelihood of 
jeopardy to listed species or destruction or adverse modification of designated critical 
habitat, as well as Reasonable and Prudent Measures (RPMs) necessary and 
appropriate to minimize the impact of Incidental Take that are described if documents 
concluding consultation are received from USFWS and NMFS. 

2. Fish, crustaceans, mollusks, and other aquatic organisms in the food web 
[230.31] 
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Fish crustaceans, mollusks, and other aquatic organisms may be temporarily impacted 
by small turbidity increases and increased noise. Similar habitat exists upstream and 
downstream and any impacted areas would be expected to be recolonized quickly by 
surrounding aquatic organisms. 

3. Other wildlife [230.32] 

Birds and other wildlife may be temporarily displaced during construction due to noise, 
construction vehicles, and riprap placement. Similar habitat exists nearby for their use. 
Loss of vegetation would temporarily reduce available habitat function at the project 
sites. However, willow bundles, woody debris, and tree and shrub plantings would 
compensate for this loss.  

 

Potential Impacts on Special Aquatic Sites [Subpart E]: 

1. Sanctuaries and refuges [230.40]  

The proposed and completed actions will have no effect on sanctuaries and refuges as 
none are in or adjacent to the project vicinity. 

2. Wetlands [230.41] 

No wetlands are located within the repair areas. Access roads and staging areas will not 
be located in jurisdictional wetlands. 

3.  Mud flats [230.42]  

No mud flats are in the project vicinity and therefore will not affected. 

4. Vegetated shallows [230.43]   

No vegetated shallows are present at the project site; therefore, the proposed action will 
have no effect on vegetated shallows. 

5. Coral reefs [230.44]  

Not applicable. 

6. Riffle and pool complexes [230.45]   

No riffle and pool complexes are present at the project site; therefore, the proposed and 
completed action would have no effect on riffle and pool complexes. 

 

Potential Effects on Human Use Characteristics [Subpart F]: 
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1. Municipal and private water supplies [230.50]  

The proposed and completed action would have no effect on municipal or private water 
supplies. The repair would alleviate flooding at the Lynden WWTP Road, preserving 
access to the facility for a longer period of time during flood events. 

2. Recreational and commercial fisheries [230.51]  

During construction, access to the levee will be restricted due to required safety 
measures; however, fishing access on the rest of the river is not affected by the repair. 
The proposed and completed action would have no effect on recreational and/or 
commercial fisheries. 

3. Water-related recreation [230.53]   

As construction would be only at the river’s edge, the repairs to the levee would have no 
impacts to boating traveling past in the Nooksack River. 

4. Aesthetics [230.53]  

During construction, there would be minor disturbance form heavy equipment noise and 
exhaust. After construction, the shoreline would look different because the riprap bank 
stabilization structure would have replaced the previous shoreline condition. The repair 
sites would look less natural initially, but plantings would be done to compensate for 
these impacts. It is expected that foliage would begin to develop relatively quickly and 
the repairs would blend in more with the surroundings. 

5. Parks, national and historic monuments, national seashores, wilderness 
areas, research sites and similar preserves [230.54] 

The Nooksack levee is not located in or immediately adjacent to parks, national and 
historic monuments, national seashores, wilderness areas, research sites, and or 
similar preserves. 

 

Evaluation and Testing [Subpart G]: 

1. General evaluation of dredged or fill material [230.60] 

Bank stabilization material would consist of quarry spalls and Class IV. All imported 
material would be free from contamination and obtained for a permitted local quarry. 

2. Chemical, biological, and physical evaluation and testing [230.61] 

No soil sampling is required as no contamination is known or expected. Turbidity 
monitoring would be completed during in-water work to ensure compliance with state 
water quality standards during construction.  
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Actions to Minimize Adverse Effects [Subpart H]: 

1. Actions concerning the location of the discharge [230.70]   

Since the Corps is not selecting a disposal site, but rather repairing a flood control 
structure, the actions that would be taken are necessary for the location. 

2. Actions concerning the material to be discharged [230.71]   

Bank stabilization material would be required to meet Corps standards for placement of 
riprap. Material would be imported from an approved, clean source. 

3. Actions controlling the material after discharge [230.72]   

Following placement of the materials for the armoring and repair, no further dispersion 
is expected, therefore no measures to control placement of these materials are 
considered necessary.  

4. Actions affecting the method of dispersion [230.73]   

The riprap placed below the water line would be placed individually or in small, 
controlled bucket loads. The excavator would work from the crown of the levee or the 
riverward bank. A silt curtain would contain turbidity generated during in-water work in 
the Nooksack River. Dump trucks would deliver material and dump it onto levee crown 
or in the staging area away from the water’s edge. No end dumping into the river would 
occur. Turbidity impacts are expected to be minor and temporary. 

5. Actions related to technology [230.74]   

The technology used in the proposed project is considered acceptable for this scope of 
work. No other specific actions to minimize effects related to technology are needed.  

6. Actions affecting plant and animal populations [230.75]  

The Corps has coordinated construction activities with state and federal resource 
agencies, as well as interested tribes, to minimize impacts to fishery and wildlife 
resources. There would be temporary disturbance to wildlife in the project vicinity due to 
noise from operation of machinery. Timing of construction avoids and minimizes 
impacts to sensitive species. 

7. Actions affecting human use [230.76]  

The Corps has taken all appropriate and practicable steps to assure minimal impacts to 
human use, safety and general appreciation of the area. Traffic would not need to be 
detoured around the area during construction. Signs and flaggers would be used as 
needed to minimize impacts and improve safety. Construction would occur during 
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daylight hours to minimize noise impacts to nearby houses. Repair of the flood control 
structure is not expected to diminish water quality.  

8. Other actions [230.77]  

BMPs would be used in the proposed construction to ensure that no unnecessary 
damage to the environment occurs. 

 

Application by Analogy of the General Policies for the Evaluation of the Public 
Interest [33 CFR § 320.4, used as a reference] 

1. Public Interest Review [320.4(a)]  

The Corps finds this repair to flood control structures to be in compliance with the 
404(b)(1) guidelines and in the public interest. 

2. Effects on wetlands [320.4(b)] 

No wetlands are located within the repair sites. 

3. Fish and wildlife [320.4(c)] 

The Corps has consulted and continues to consult with state and federal resource 
agencies, tribes and other interested members of the public on this action. Mitigation is 
proposed to compensate for the minor deviations requiring fill in the Waters of the U.S. 

4. Water quality [320.4(d)] 

This work is not exempt from Section 404 of the CWA. The Corps does not issue 
permits for its own civil works activities. Nevertheless, the Corps has accepted 
responsibility for the compliance of its civil works projects with Section 404 of the CWA, 
as well as the obligation to seek water quality certification under Section 401. The 
proposed repair action would require work in the active channel with some work below 
the elevation of OHWM. Construction could be expected to cause minor, temporary, 
localized increases in turbidity. BMPs, including silt curtains, restrictions on fueling, and 
prevention of fluid leaks from construction equipment would be employed that would 
minimize discharge of pollutants into the river. A CWA water quality certificate (#19995) 
was issued by the Washington State Department of Ecology (Ecology) on May 28, 
2021. The proposed repair includes a minor deviation in the levee design which 
constitutes fill into the Waters of the U.S. This would be mitigated by the willow bundles, 
woody material, and tree and shrub plantings. 

5. Historic, cultural, scenic, and recreational values [320.4(e)]  

The project has been determined to have no potential cause effect, as the area has 
been surveyed and contains no historic properties. The Department of Archaeology and 
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Historic Preservation (Washington’s State Historic Preservation Office) concurred with 
the Corps determination that the undertaking will have no adverse effect in a letter 
dated April 7, 2021. 

6. Effects on limits of the Territorial Sea [320.4(f)] 

Not applicable. 

7. Consideration of property ownership [320.4(g)]  

Access for construction equipment and materials would be via public rights-of-way and 
real estate rights of entry provided by Whatcom County, the non-federal sponsor of the 
repairs. No change in property ownership would occur. 

8. Activities affecting coastal zones [320.4(h)]  

The proposed work complies with the policies, general conditions, and general activities 
specified in the Whatcom County Shoreline Management Program. The proposed 
action is consistent to the maximum extent practicable with the State of Washington 
Shoreline Management Program. State concurrence may be presumed if no response is 
received after 60 days which would be May 31, 2021. To date the Corps has not 
received comment or concurrence from Ecology. Since more than 60 days has elapsed, 
state concurrence may be presumed. 

9. Activities in marine sanctuaries [320.4(i)] 

Not applicable. 

10. Other federal, state, or local requirements [320.4(j)] 

The Corps has initiated formal consultation with the NMFS and USFWS on the findings 
of the BA for the proposed repair. A mitigation plan has been proposed to compensate 
for project impacts on fill in waters of the U.S. The mitigation plan was approved by 
Ecology and provided to the USFWS and NMFS on May 10, 2021. Consultation with 
USFWS and NMFS is ongoing. 

11. Safety of impoundment structures [320.4(k)]   

Not applicable. 

12. Floodplain Management [320.4(l)]   

The project is in compliance. The Corps considered alternatives to reduce hazards and 
risks associated with floods and to minimize the impact of floods on human safety, 
health and welfare, and restoring and preserving the natural and beneficial values of the 
base floodplain. The project maintains the status quo of the level of flood protection. 

13. Water supply and conservation [320.4(m)]   
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Not applicable.  

14. Energy conservation and development [320.4(n)]   

Not applicable. 

15. Navigation [320.4(o)]   

This project would not impede current navigability within the Nooksack River. 

16. Environmental benefits [320.4(p)]  

The District Engineer has weighed the beneficial and detrimental environmental aspects 
of the project. No net detriments are expected. 

17. Economics [320.4(q)]   

Economic studies were undertaken which included studies enumerating and evaluating 
damages related to the existing economic development protected by the levee, 
sensitivity evaluations and optimization scenarios evaluating the benefits and costs of 
alternative project scopes. The outcome of these evaluations combined with 
engineering, environmental, and local sponsor considerations have led to the selection 
of the recommended plan. Repairing the levee was found to be economically justified 
based on a comparison of the annualized benefits (damages prevented by restoring the 
levee) and the annualized cost of repairs.  

18. Mitigation [320.4(r)].  

Mitigation is proposed to compensate for project impacts to riparian vegetation and 
water quality at the two repair sites. Repairs to the Lynden Levee would require removal 
of vegetation within the construction footprint. At Site 1, the Corps estimates eight 
Pacific willows (Salix lasiandra) and 12 red alder (Alnus rubra) trees between 30 to 50 
feet tall, with an understory of red elderberry (Sambucus racemose), snowberry 
(Symphoricarpos albus), and salmonberry (Rubus spectabilis) would be removed. Site 2 
is similarly vegetated, although with fewer understory shrubs. Site 2 has 11 red alders 
and three willow trees approximately 20 to 30 feet tall on the riverward slope that would 
be removed. Mitigation includes vegetation plantings (willow bundles, shrubs, and trees) 
and woody debris to compensate for habitat and water quality impacts from the repair. 

The Corps would incorporate approximately 72 willow bundles into the riverward side of 
the levee. Willow bundles would consist of 10 live willow stakes of Sitka willow (Salix 
sitchensis) in a lens of topsoil two feet high by about three feet long. The planting 
bundles would be spaced 10 feet apart for continued levee inspection and would be 
placed just above the launchable toe and close to the OHWM. The Corps would also 
place woody debris along the riverward toe of the repaired levee. Woody debris would 
come from what is generated at each repair site and pieces accumulated by Whatcom 
County (Appendix D in the EA). This woody debris would be placed to provide aquatic 
benefits (e.g., shoreline complexity, shade, cover). Smaller woody material, such as 
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slash, would be intertwined with the large logs and root wads. The riprap would be 
covered by the woody material as much as possible. 

Following levee repairs, in late February and early March 2022, Whatcom County would 
plant 136 native trees and 75 native shrubs at two locations (Appendix D in the EA). 
After a meeting with the Ecology and WDFW on April 30, 2021, Whatcom County 
committed to increasing the tree replacement ratio to 4:1 with 5 years of monitoring. A 
mitigation plan outlines the maintenance and monitoring for the willow bundles and tree 
and shrub plantings. 

The overcompensation in numbers of planted trees versus lost trees is intended to 
compensate for the temporal lag until full maturity, as well as the loss of sod cover on 
portions of the riverward armored slope. Tree plantings would consist of coniferous 
trees rather than deciduous trees because native conifers provide more effective long-
term shade over the river, long-lasting floodplain refugia, and would eventually provide 
long lasting large wood in the channel when the mature trees are taken by into the river. 
The proposed mitigation would compensate for impacts to riparian habitat (e.g., canopy 
structure, large woody debris, cover, high flow velocity breaks) and water quality (e.g., 
thermal buffers, shade). 
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Water Quality Certificate 
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APPENDIX F –ENDANGERED SPECIES ACT 

• Fish Rescue Plan 
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APPENDIX G – PUBLIC COMMENTS 
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APPENDIX H – NATIONAL HISTORIC PRESERVATION ACT 
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This letter is representative of all tribal letters sent by the Corps on January 15 and 21, 2021. 
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