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INTRODUCTION 
 
In 2019, Boistfort Valley Water (BVW), a non-profit organization that manages the water 
supply system for the unincorporated communities of Boistfort, Curtis, Adna, and 
Claquato entered into a Bilateral Compliance Agreement (BCA) with the Washington 
State Department of Health (DOH) to address water supply limitations associated with 

which is the Chehalis River.  The BCA required BVW to develop a Long-Term Action 
Plan (LTAP) to establish an approved permanent water supply that provides adequate 

 
 
In August 2020, Gray & Osborne, Inc. (G&O) developed the LTAP, which identified 
several alternatives for a new surface water intake on the Chehalis River as well as 
potential sites for relocating the WTP building. The alternatives that were evaluated and 
described in the LTAP include developing additional groundwater sources, a new surface 
water intake, or tying into the City of Chehalis water system (G&O, 2020).  A surface 
water intake in conjunction with a newly acquired water right was determined to be the 
most advantageous option.  Under contract with BVW, G&O developed designs for a 
new WTP and an associated water intake on the Chehalis River.  
 
PURPOSE 
 
Because the proposed Adna WTP intake will be completed within 200 feet of the 
Chehalis River, the Adna WTP and intake project will require a Lewis County Shoreline 
Substantial Development Permit.  In addition, a Shoreline Conditional Use permit and a 
Flood Development permit are required by Lewis County.  The Joint Aquatic Resources 
Permit Application (JARPA) can be used for all three Lewis County shoreline permits.  
As required by Lewis County, a Hydraulics and Hydrology Study (herein referred to as 
H&H Study) must be submitted along with the JARPA form.  
 
According to Lewis County, the H&H Study must address the regulations that are 
described in Section 4.05.02 of the Shoreline Master Program (SMP).  SMP 4.05.02 
includes the regulations that pertain to flood hazard management. Specifically, the SMP 
regulations that are described in section 4.05.02 include: 
 
SMP Section No. SMP Section Description
SMP 4.05.02.A All proposed flood hazard management measures shall comply with the 

 
 

SMP 4.05.02.B Development in floodplain shall not increase flood hazards. 
 

SMP 4.05.02.C No development is allowed within the SMP flood course or floodway in 
shoreline jurisdiction, unless a hydraulics and hydrology study shows that 
it is:  
 
1. Not in a SMP flood course or floodway; or  
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SMP Section No. SMP Section Description
 2. Will not impact the pre-project base flood elevations, floodway 

elevations, or floodway data widths. 
 

SMP 4.05.02.D Within the CMZ, SMP flood course or floodway, new development or 
uses, including subdivision of land, shall not be established when it would 
be reasonably foreseeable that the development or use would require new 
structural flood hazard reduction measures. 
 

SMP 4.05.02.E New development within floodways, the SMP flood course, and the CMZ 
shall not interfere with the process of channel migration or cause a net loss 
of ecological functions. If existing CMZ studies are not available for an 
area of known channel migration, a site analysis may be required to ensure 
that development does not interfere with the process of channel migration. 
Areas of known channel migration are shown in the SMP Map Folio 
Figure 28 in the Shoreline Inventory and Characterization. 
 

SMP 4.05.02.F1 Development in the CMZ, SMP flood course, and floodways, is limited to:  
 

 5. Bridges, utility lines, and other public utility and transportation 
structures where no other feasible alternative exists or the 
alternative would result in an unreasonable and disproportionate 
cost. 

 
 7. Modifications or additions to an existing nonagricultural legal use, 

provided that channel migration is not further limited and that the 
new development includes appropriate protection of ecological 
functions. 

 
SMP 4.05.02.G New structural flood hazard management measures may be permitted if 

consistent with applicable provisions in SMP Chapter 6: Shoreline 
Modification Policies & Regulations. 
 

SMP 4.05.02.H New publicly-funded structural flood hazard management measures, 
including dikes and levees, shall dedicate and improve public access 
except in those instances as listed in SMP Section 4.06.02(B). 
 

SMP 4.05.02.I Removal of gravel for flood management purposes shall be permitted only 
after a biological and geomorphological study demonstrates that the 
extraction: 
 

 1. Provides a long-term benefit to flood hazard management; 
 2. Does not result in a net loss of ecological functions; and 
 3. It is part of a comprehensive flood management solution. 

 

 
1 For brevity, only the regulations within SMP 4.05.02.F that are relevant to the WTP project are listed. 
SMP 4.05.02.F contains a list of 9 items, but only two (5 and 7) are listed above. Please refer to Lewis 
County (2021) for the complete list of SMP regulations included in section 4.05.02.F. 
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In this H&H Study, first we describe the existing conditions of the Adna WTP and intake, 
then describe the proposed design of the Adna WTP and intake.  Following a description 
of the WTP, we present the methods that we used to evaluate the impacts of the project 
on the base flood elevation, floodway width, and channel migration zone.  In the results 
section, we briefly describe the streamflow hydrology of the Chehalis River, the 
geomorphic attributes, and the land use in the project area.  Then, we describe the 
impacts of the project on the base flood elevation, floodway, and channel migration.  
Finally, we describe additional SMP code compliance in relation to the project.    
 
EXISTING CONDITIONS 
 
The existing WTP is located on the right-bank floodplain of the Chehalis River, between 
river mile 81 and 82, approximately six river miles upstream of the City of Chehalis.  
Figure 1 shows the location of the project and the surrounding vicinity.  Figure 2 is a map 
of just the project area, which includes the location of the existing Adna WTP as well as 
the proposed WTP, transmission line, and intake.  The existing Adna WTP consists of 
two primary components, the WTP building and the water source. 
 
The existing WTP building consists of a 1,122 ft2 wood-framed building with a metal 
roof, constructed on top of a concrete clear well.  The elevation the WTP building is 
approximately 200 feet.  Additional infrastructure at the existing WTP site includes two 
infiltration ponds and a neutralization tank.  
 
Currently, the water source for the WTP includes two water rights, a surface water intake 
and a groundwater source, which is comprised of two groundwater infiltration galleries.  
The current water rights limit the amount of water that can be withdrawn from the 
Chehalis River during low flow periods.  Not only is water limited under the current 
water rights, but the quality of the water that is withdrawn from the current intakes is not 
optimal (G&O, 2020). 
 
Recently, BVW acquired a senior water right on the Chehalis River, which is not subject 
to low flow restrictions.  However, the point of withdrawal for the senior water right is 
approximately 2,000 feet downstream from the existing intake location.  In order to 
utilize the water right, a new intake and a transmission line to convey water from the 
intake to the WTP must be designed. 
 
The existing intake infiltration galleries each consist of a manhole located on the right 
bank of Chehalis River adjacent to the existing WTP building. Both manholes are located 
approximately 60 feet from the edge of the river at low water.  A well screen (5.5 feet 

 According to 
record drawings, the pipe screens are backfilled with drain rock and are connected to a 

 The existing 
infiltration gallery intakes were installed in 1979 (G&O, 2020).  During the summer 
months, when the infiltration galleries produce less water, BVW staff use a portable 
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pump and floating surface water intake to draw surface water directly from the Chehalis 
River.  
 
Recent Chehalis River floods have damaged the WTP building.  For example, the 
December 2007 flood inundated the building approximately 3 feet above the finished 
floor of the WTP building damaging equipment and electrical gear. In order to avoid 
damage from future floods, BVW plans to move the WTP.  
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The location is identified as a black star. 

FIGURE 1  
 

Map of the Vicinity of the Adna WTP Project Location 
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The map shows the existing WTP facility (WTP) and infrastructure (including the intake) as well as the proposed WTP, transmission line, and 
intake. 
 

FIGURE 2  
 

Map of the Adna WTP Project 
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PROPOSED CONDITIONS 
 
Gray & Osborne developed designs for the following components of the WTP: 
 

 Water intake 
 Pump station 
 Transmission line 
 WTP building 

 
Gray and Osborne developed three alternative designs for a new WTP intake at the newly 
acquired senior water rights location.  Of the three designs, a submerged anchor with 
cable retrieval system was selected as the preferred alternative (Figure 3).  
predesign report (2022) describes the preferred alternative as well as the other two 
alternatives:  (1) bank-mounted crane; and (2) pivoting anchor frame.  In short, the 
preferred alternative design for the Chehalis River intake includes a rail system, a cable 
winch system, and a tethered floating intake that is anchored to the bed of the river.  The 
floating intake can be deployed and retrieved using the cable retrieval system. 
 
Gray and Osborne developed three alternative designs for a pump station that would 
pump water from the intake to the WTP.  The preferred alternative is a removable pump 
platform on rails with an end suction pump.  The other two alternatives, which are 
described in the pre-design report (2022), include:  (1) a concrete wet well with vertical 
turbine pumps; and (2) a concrete wet well with submersible well pumps.  
 
Of the three pump station alternatives, the removable pump station provides the most 
cost-effective, feasible alternative with the greatest degree of flood protection.  This 
alternative also has the least amount of environmental impact.  A conceptual design of 
the removable pump station is shown in Figure 3.  The removable pump station is located 
on sled rails that can be moved up and down the bank of the Chehalis River.  The pump 
platform assembly would be removed and stored when the WTP is not in operation.  

design 
report and plans (2022).  
 
The existing access driveway to the proposed intake and pump station is a gravel access 
road to the farms field.  The gravel driveway will be extended approximately 550-feet 
long (Figure 4), and will be built up with fill approximately 0.75 ft above the existing 
grade.  The total area of the proposed road is approximately 6,600 ft2.  The total volume 
of fill that will be used for the access road is 200 yd3.  Figure 4 contains a design drawing 
of the proposed access road to the proposed intake and pump station. 
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The preferred alternative of the proposed intake is a ramp with a rail system and a floating intake with a retrieval system. 
 

FIGURE 3  
 

Plan and Cross Section of the Proposed WTP Intake 
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FIGURE 4  
 

Plan and Profile of the Access Road to the Proposed Intake and Pump Station 
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Two alternatives were considered for the design of the WTP building.  The two 
alternatives were presented and described in the LTAP (G&O, 2020).  The first 
alternative is to rebuild at the existing site and elevate and flood-proof the building.  The 
second alternative is to construct a building at a new site that is at a higher elevation.  
Three new sites for the building location were evaluated.  Advantages and disadvantages 
were presented for each alternative.  The second alternative (building relocation) was 
chosen as the preferred alternative.  
property (018748000000) was chosen as the location of the new building (Figure 5).   
 
The proposed building site is located along the access road to the existing WTP, 
approximately 700 feet south of the existing WTP building.  The proposed building site is 
located on an upper floodplain surface that is beyond the FEMA-mapped 100-year 
floodplain (Figure 6).  Because the floodplain surface of the proposed building site was 
inundated during the December 2007 flood, the proposed building will be elevated 4 feet 
above the ground surface.  The finished grade of the fill and the finished floor of the 
building will both be built at an elevation of 204 feet (Figure 7).  Adjacent to the 
proposed building (13 feet to the east) will be built a clear well (26-foot diameter), also 
with a finished floor elevation of 204 feet.  Located approximately 40 feet to the north of 
the proposed building, an infiltration pond (673 ft2 top area) will be built.  The elevation 
at the bottom of the pond will be 196 feet.  
 
The proposed transmission water line will extend approximately 2,561 feet between the 
intake and the WTP building.  The transmission line will consist of 6-in diameter PVC 
that will be buried.  Once the pipe is installed, the ground will be reseeded.   
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The base image is Google Satellite aerial imagery. 
 

FIGURE 5 
 

Map of Adna WTP Project Area Showing the Parcel Boundaries 
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The existing Adna WTP is also shown.  The base image is a hillshade of a digital terrain model that was generated from the LiDAR  
data that was acquired in 2012. 

 
FIGURE 6 

 
Map of the Proposed Adna WTP, Intake, and Transmission Line 
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FIGURE 7  

 
Plan View Map of the Proposed WTP Building 
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METHODS 
 
To determine if the WTP project complies with the regulations that are described in 
Section 4.05.02 of the Lewis County SMP, we have utilized several methods.  First, we 
compared several sources of flood elevations with the elevations of the WTP project 
elements i.e., water intake, transmission line, and WTP building. Evaluation of the 
elevations helped us to identify impacts of the WTP project elements on the base flood 
elevation (i.e., FEMA 100-flood elevation).  Second, we evaluated the impact of the WTP 
project elements on the floodway.  Third, we evaluated the impact of the WTP project 
elements on channel migration potential.  Fourth, we reviewed the Lewis County 
Comprehensive Flood Hazard Management Plan (LCCFHMP) 
compliance with the LCCFHMP. 
 
RESULTS AND DISCUSSION 
 
STREAMFLOW HYDROLOGY 
 
The U.S. Geological Survey (USGS) has been monitoring stream flow on the Chehalis 
River since 1928.  In 1928, the USGS established a station near Ground Mound (Station 
12027500, Table 1).  Currently, there seven active streamflow gages on the mainstem 
Chehalis River.  Two of the active streamflow gages are located within a close distance to 
the project area.  Gage 12021800 (Chehalis River near Adna, WA) is located a short 
distance upstream, and gage 12025100 (Chehalis River at WWTP at Chehalis, WA) is 
located a short distance downstream.  However, gage 12025100 only measures water 
surface elevation (i.e., stage), not discharge.  Although gage 12021800 is the closest to 
the project site, the USGS only recently (in 2015) began measuring discharge (stage 
measurements began in 2007).  The next two closest stations that have relatively long 
records of discharge are gage 12020000 (Chehalis River near Doty, WA) and gage 
12027500 (Chehalis River Near Grand Mound, WA). Gage 12020000 is located upstream 
of the Adna WTP, near river mile 102 on the Chehalis River; and gage 12027500 is 
downstream of the Adna WTP, near river mile 60 on the Chehalis River.  
 
The watershed area that contributes to the stream flow that is measured at the Grand 
Mound gage is much larger than the contributing area at the Doty gage.  The contributing 
drainage area at the Grand Mound gage is 895 mi2.  Conversely, the contributing drainage 
area at the Doty gage is only 113 mi2.  Significant tributaries that contribute to the 
discharge rate of the Chehalis River at the Grand Mound gage but not at the Doty gage 
include the South Fork Chehalis River, the Newaukum River (including the North Fork, 
Middle Fork, and South Fork) and the Skookumchuck River.  
 
The precipitation regime in the Chehalis River watershed is primarily dominated by 
rainfall.  However, snow accumulates in the upper elevations, especially in the far eastern 
portion of the watershed in the Cascade Mountain Range.  
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Floods in the Chehalis River usually occur during the winter season as a result of heavy 
rainfall. Typically, flooding occurs between November and February.  Melting snow 
contributes to stream flow in the Chehalis River and can also contribute to floods 
especially when accompanied by rain.  According to FEMA (2006), flooding in the 
Chehalis River valley in the vicinity of the Adna WTP is influenced by the base elevation 
control downstream on the Chehalis River.
 
At the Grand Mound gaging station, eight of the ten largest floods have occurred during 
the second half of the period of record.  The five largest floods have occurred since 1986.  
The seventh and ninth largest floods occurred in 1937 (peak was 48,400 ft3/s) and 1933 
(peak was 45,700 ft3/s), respectively.  The largest flood occurred in 2007 (peak was 
79,100 ft3/s
greater than a 500-year recurrence interval flood (Figure 9).  The second largest flood 

-year recurrence interval flood 
(FIGURE 9).  Three of the floods measured at the Grand Mound station are greater than 
the 100-year recurrence interval flow of 56,000 ft3/s.  
 
At the Doty gaging station, the top five floods have occurred since 1972.  The largest 
flood recorded at the Doty gage occurred in 2007 and its peak (63,100 ft3/s) is more than 
twice the magnitude as the second largest flood, which occurred in 1996 (28,900 ft3/s).  
The 2012 flood peak (fifth largest flood at the Doty gage) at the Doty gate was measured 
as 22,300 ft3/s, which is not much smaller than what was recorded downstream at the 
Grand Mound gage (27,000 ft3/s).  
 
The 2007 flood was a result of a sequence of three storms that occurred over the course 
of five days (November 29 to December 3).  In total, approximately 12 to 26 in of water 
fell on the region during a four-day period (DOE, 2016).  Cold temperatures 
accompanied the first storm and the first half of the second storm, which in combination 
resulted in the accumulation of several feet of snow in the upper elevations in the 
Chehalis River watershed.  The air temperature increased during the second half of the 
second storm, while large amount of rain fell on the region.  A third storm followed the 
next day, which included both high intensity rain and warm air temperatures.  The warm 
temperatures and large amounts of rain melted the recent snow in the upper elevations of 
the watershed and resulted in an extremely large flood that peaked on December 3 
(Brown and Caldwell and Dewberry, 2009; Perteet and Tetra Tech, 2021).  The 2007 
flood inundated nearly the entirety of the valley bottom of the Chehalis River, from 
valley wall to valley wall.  The 2007 flood inundation extends beyond the view that is 
shown in Figure 11. 
 

FEMA completed their flood frequency analysis in 1979 using log-Pearson Type III 
methods with discharge data up through the late 1970s.  Since then, the five largest floods 
of the period of record have occurred.  Consequently, the flood frequency of the Chehalis 
River has changed.  However, completing an updated flood frequency analysis with the 
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current times series of annual flood peaks is beyond the scope of this report.  The FEMA 
flood frequency results are sufficient to accomplish the objectives of this report.  
 
Flood Elevations 
 
In the vicinity of the project site, there are two sources of flood elevation data:  FEMA 
flood hazard data and the 2007 flood data.  
 
In 1974, FEMA mapped the flood hazard zones along the Chehalis River in the vicinity 
of the project area. FEMA revised the flood hazard map (Figure 10) in 1977.  The current 
flood hazard maps (5301020240 and 5301020240B), also known as a Flood Insurance 
Rate Map (FIR  The Flood Insurance Study (FIS) for 

Unincorporated Areas, revised July 17, 2006
 
FEMA mapped three flood hazard zones in the project area:  (1) the floodway; (2) the 
100-year flood zone; and (3) the 500-year flood zone. The floodway includes the 
Chehalis River main channel, which is the area with the greatest depth of water.  The 
100-year flood zone is defined as the predicted area where a flood with the 1 percent 
annual chance of occurrence would inundate. FEMA refers to the 100-year flood as the 
base flood or the Special Flood Hazard Area (SFHA). In the project area, the 100-year 
flood has been classified as A7 (Figure 10).  The floodway is included in 100-year flood 
zone.  The project area also includes the 500-year flood zone, which is the predicted area 
where a flood with a 0.2 percent annual chance of occurrence would inundate.  The area 
between the 100-year flood elevation and the 500-year flood elevation is also known as 
the Moderate Flood Hazard Area (MFHA). 
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Five of the seven USGS streamflow stations on the Chehalis River that are currently active are shown in this map. 
 

FIGURE 8  
 

Map of the USGS Streamflow Stations Located in the Vicinity of Adna WTP 
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TABLE 1 
 

U.S. Geological Streamflow Gaging Stations Located on the Chehalis River 
 

Station 
Number Station Name Latitude Longitude 

Drainage 
Area 
(mi2)

Peak Q 
Begin Date 

Peak Q End 
Date 

Peak 
Q 

Count 
Site Visit 

Begin Date 
Site Visit 
End Date 

Site 
Visit 

Count 

12020000 
CHEHALIS RIVER NEAR 
DOTY, WA 

46.61732 -123.2776 113 12/15/1939 12/20/2019 81 10/13/1939 7/30/2021 594 

12021800 
CHEHALIS RIVER NEAR 
ADNA, WA 

46.62566 -123.1018 340 12/9/2015 12/20/2019 5 12/1/2015 7/30/2021 40 

12025100 
CHEHALIS RIVER AT 
WWTP AT CHEHALIS, 
WA 

46.66094 -122.984 618 -- -- 0 -- -- 0 

12027500 
CHEHALIS RIVER NEAR 
GRAND MOUND, WA 

46.77593 -123.0357 895 3/27/1929 12/22/2019 92 10/11/1928 7/28/2021 736 

12028060 
CHEHALIS RIVER NEAR 
ROCHESTER, WA

46.80677 -123.1201 957 -- -- 0 9/11/2007 8/17/2010 3 

12031000
CHEHALIS RIVER AT 
PORTER, WA 

46.93926 -123.3143 1294 1/26/1947 1/9/2020 73 2/5/1952 8/10/2021 466

12035100
CHEHALIS RIVER NEAR 
MONTESANO, WA

46.96232 -123.6046 1780 -- -- 0 -- -- 0

Note:   
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The top plot shows the annual peak discharge rates measured at USGS station 12020000 (Chehalis River 
near Doty, WA).  The bottom plot shows the annual peak discharge rates measured at USGS station 
12027500 (Chehalis River near Grand Mound, WA). Four flood recurrence intervals are also shown in the 
bottom plot (FEMA, 2006). 
 

FIGURE 9 
 

Annual Peak Discharge Time Series in the Chehalis River, 
Measured at Two USGS Streamflow Stations 
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The project site is located in the northern portion of FIRM 5301020240B.  The FIRM was effective December 15, 1981, but was 
originally created in November 29, 1974.  The project area includes flood hazard zones A, B, and C. The flood hazard zones are 
defined on the FIRM. 
 

FIGURE 10 
 

FEMA Flood Insurance Rate Map (FIRM) of the Project Area 



Gray & Osborne, Inc., Consulting Engineers 

Boistfort Valley Water 21 
Hydrology and Hydraulics Study April 2022 

 
The 2007 flood data was mapped by Watershed Science and Engineering.  The FEMA flood data were digitized from the 
georeferenced FEMA Flood Insurance Rate Maps (ca. 1980) by Lewis County GIS Department.  The base image is a hillshade 
of a digital terrain model that was generated from the LiDAR data that was acquired in 2012. 

 
FIGURE 11  

 
Map of the Extents of the FEMA Floods (100-Year and 500-Year) and the Recent 2007 Flood 
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GEOMORPHOLOGY 
 
In the reach where the project site is located, the Chehalis River flows through a wide 
valley bottom, comprised of several floodplain surfaces as well as the active channels of 
the Chehalis River.  There are three floodplain surfaces in the Chehalis River valley 
bottom2.  The lowest floodplain surface is comprised of bars, islands, and secondary 
channels.  Most of the bars and islands are occupied with a riparian vegetation 
community, but some of the bars are unvegetated. The lowest floodplain surface is 
approximately zero to seven feet above the low flow water surface i.e., the water surface 
on the day of the 2012 LiDAR acquisition (Figure 12) and (Figure 13).  The next highest 
floodplain surface (intermediate surface) is generally where the FEMA 100-year flood 
zone has been mapped (Figure 11).  The intermediate surface is approximately 10 to 
18 feet above the low flow water surface. The highest floodplain surface is generally 
where the FEMA 500-year flood zone has been mapped, and is approximately 20 to 
28 feet above the low flow water surface. In general, both the intermediate surface and 
the upper surface have been modified as a result of both agricultural development and 
infrastructure development.  
 
The width of the active channel varies along the length of the project area.  The width of 
the active channel varies from approximately 100 to 220 feet.  In general, the Chehalis 
River channel is widest in the upstream portion of the project area. Specifically, upstream 
of the sharp 90-degree right-hand meander bend where the high flow channel on the left 
bank rejoins the main channel, the width of the main channel is approximately 220 feet 
(Figure 6 and Figure 12).  Downstream of the sharp 90-degree bend, the channel narrows.  
At the SR 6 crossing, the channel width is only 110 feet. 

 
2 Based on a visual inspection of recent aerial imagery and aerial LiDAR data of just the project area. 
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Five cross sections across the valley bottom were drawn. Plots of each cross-section are shown in Figure 13. The cross sections were generated 
from a digital terrain model of the LiDAR data that was acquired in 2012. Cross sections are numbered in order from upstream to downstream. 
The base image is a hillshade of a digital terrain model that was generated from the 2012 LiDAR.   

 
FIGURE 12 

 
Map of the Cross-Section Locations in the Project Area 
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The location of each cross section is shown in Figure 12. The terrain that is represented in each 
cross section is the digital terrain model that was generated from the LiDAR data that was 
acquired in 2012. Five cross sections are shown, and they are numbered in order from upstream 
to downstream. The main channel of the Chehalis River and two or three floodplain surfaces are 
represented in each cross section. A triangle with a base pointing up represents the water surface 
of the Chehalis River. 

 
FIGURE 13 

 
Cross Sections of the Chehalis River and its Floodplain 

in the Vicinity of the Project Area  
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LAND USE IN THE CHEHALIS RIVER VALLEY BOTTOM 
 
There are a variety of land uses in the valley bottom of the Chehalis River in the vicinity 
of the Adna WTP project.  Land uses include community water supply infrastructure, 
transportation infrastructure, residential development, public land use (including 
recreational development), and agriculture. 
 
A variety of transportation infrastructure is located in the project area.  There are several 
roads, a trail, and a railroad.  The Curtis Milburn and Eastern railroad crosses 
northwest/southeast across the southern portion of the project area.  Because the railroad 
is located landward of the project area, it has minimal impact on the WTP project.  
However, the portion of the railroad that is located in the vicinity of the project was 
inundated during the 2007 flood.  The elevation of the railroad declines from 
approximately 203 to 199 feet in an easterly direction in the project area.  The 2007 flood 
(which rose to approximately 203 to 204 feet) inundated the railroad in the project area.  
On the left bank, across the Chehalis River from the project is located the Willapa Hills 
Trail (elevation varies from 199 to 202 feet), which was also inundated during the 2007 
flood.  
 
Bounding the southern edge of the project area is SR 6, which is oriented east and west.  
Approximately 150 feet downstream of the proposed Adna WTP intake, the SR 6 bridge 
crosses the Chehalis River.  The SR 6 bridge is a steel girder bridge that is approximately 
406 ft in length.  The width of the Chehalis River channel under the crossing is 
approximately 110 feet.  The elevation of the top of the SR 6 fill at either end of the 
bridge is approximately 210 to 211 feet, which is approximately 20 feet above the 
adjacent floodplain and 30 feet above the low flow water surface.  
 
Several unimproved roads and a light duty road are located on the left bank of the 
Chehalis River.  The WTP Access Road, which is an unimproved road, connects the 
existing WTP with SR 6.  Bunker Creek Rd forms the left bank of the Chehalis River in 
the pro   In places, 
the road prism of Bunker Creek Road contains approximately 5 feet of fill above the 
natural floodplain surface (Figure 13).  Connected to Bunker Creek Road is the Adna 
School Road and the Dieckman Road.   
 
In the project area, the left bank floodplain has been developed more than the right bank 
floodplain.  The left bank floodplain has been subdivided into numerous parcels.  In the 
area between Willapa Hills Trail Road, Bunker Hill Road, and Adna School Road, there 
are approximately 45 parcels (Figure 5).  Several parcels are cultivated, one is a park, but 
most are developed as private residences or businesses, each containing one or more 
buildings.  On the right bank of the Chehalis River, where the Adna WTP is located, 
there are just two parcels between the WTP Access Road, the Chehalis River, and SR 6.  
The proposed WTP is located on the Boistfort Valley Water Corp parcel, and the 
proposed intake is located on the Remund parcel. 
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The main channel of the Chehalis River is artificially confined along much of the length 
of the project area.  Bunker Hill Road confines the Chehalis River along the left bank.  
Along the right bank, a levee disconnects the intermediate floodplain surface from the 
main channel.  It is not known, however, if the right bank levee is natural or man-made, 
and we do not know if the banks are armored with rip-rap in the project area.  Also, the 
SR 6 bridge confines the river at the downstream end of the project area. 
 
BASE FLOOD ELEVATION 
 
The proposed WTP building will be located on the upper floodplain surface, which is at a 
similar elevation as the floodplain where the existing WTP building is located.  However, 
the proposed WTP building will be located further from the 
the existing WTP building.  Specifically, the proposed WTP building will be located 
approximately 630 ft from the right edge of the low flow water surface, and the existing 
WTP is located only approximately 170 feet from the right edge of the low flow water 
surface.  Also, the proposed WTP will be built on top of approximately 4 ft of fill above 
the surface of the upper floodplain.  Where the proposed WTP building is located, the 
FEMA 100-year flood elevation is approximately 194 feet and the 2007 flood elevation is 
slightly less than 204 feet.  Therefore, if another flood of an equivalent magnitude as the 
2007 flood, which is currently the flood of record, were to occur the proposed WTP 
would not get inundated.  Because the proposed WTP building is located beyond the 
FEMA 100-year flood extent, the proposed WTP building will not increase the base flood 
elevation.  
 
On the other hand, both the proposed intake infrastructure and the transmission line are 
located in the FEMA 100-year flood zone. However, because these two elements of the 
proposed design are not significantly large features compared to the overall surface of the 
floodplain on which they will be built, and the design of these two features include a 
relatively small amount of fill (470 yd3), the design of these elements will not result in an 
increase in the 100-year flood elevation (base flood elevation).  Also, the proposed water 
transmission line (6-inch diameter PVC), will be installed below the existing ground 
surface which will be restored to existing condition following installation.  Furthermore, 
the topography of the bank will not be significantly altered at the proposed pump station 
and intake.  The ramp and rail system will be constructed at the same slope of the bank.  
A small amount of fill will be used at the top of the bank and ecology blocks will be 
installed at the toe bank.  Finally, the access road to the proposed intake will include less 
than 1 foot of fill along its total length (approximately 440 feet, see Figure 4). 
 
FLOODWAY 
 
Between the right-hand meander bend and the SR 6 bridge downstream, the floodway 
width varies between 200 and 350 feet.  The floodway overlaps most of the mainstem 
Chehalis River channel.  However, the floodway does not overlap the left portion of the 
channel downstream of the meander bend. None of the left bank of the mainstem 
Chehalis River is contained in the floodway.  On the other hand, the floodway overlaps 
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the right bank along the entire length of the mainstem Chehalis River between the right-
hand meander bend and the SR 6 bridge.  
 
Two of the three elements of the proposed Adna WTP design are located in the floodway.  
Both the transmission line and the intake/pump station are located in the floodway.  The 
intake/pump station is located entirely within the floodway (Figure 11), but only part of 
the access road to the intake/pump station is located within the floodway.  Only a portion 
of the transmission line (approximately 31 percent of the total length, or 790 feet) is 
located within the floodway.  On the other hand, the proposed WTP building is not 
located in the floodway. 
 
Neither the intake/pump station or the transmission line will affect the existing width of 
the floodway.  The transmission line will not affect the floodway because it will be 
buried.  Also, the pump station and the intake will not affect the floodway, because they 
are located a short distance (approximately 150) upstream of the SR 6 bridge and the 
SR 6 bridge has a much larger influence on the floodway than the proposed pump 
station/intake system.  
 
Not only does the SR 6 bridge influence the width of the floodway, but it influences the 
width of the active channel of the Chehalis River, the flood hydraulics, and channel 
migration.  We presume that the width of the river in the vicinity of the SR 6 crossing has 
not changed since the bridge was constructed. Furthermore, the SR 6 bridge acts as a 
hydraulic control.  The road fill that was added to the floodplain constricts the main 
channel, therefore it presumably controls water depth, water velocity, and inundation 
extent in both the upstream and downstream extent. During many floods, the SR 6 bridge 
likely backs up water creating slower water velocity upstream and faster water velocity.  
During lower flows, the bridge likely creates faster velocities than what would normally 
occur at the site without infrastructure.  It is not known if the channel banks are armored 
in the vicinity of the bridge.  



Gray & Osborne, Inc., Consulting Engineers 

28 Boistfort Valley Water 
April 2022 Hydrology and Hydraulics Study 

 
 

FIGURE 14  
 

Map of the Project Area in the Vicinity of SR 6 Bridge Over the Chehalis River 
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CHANNEL MIGRATION 
 
According to Lewis County, channel migration zone (CMZ) data is not available for the 
Chehalis River.  
proposed Adna WTP and Chehalis River intake design can be assessed using available 
remotely sensed data including aerial photographs and LiDAR-derived digital terrain 
models.  
 
Excluding the WTP infrastructure, several anthropogenic features prevent bank erosion 
and the channel migration in the project area. First, the SR 6 crossing prevents channel 
migration in the project area.  The SR 6 road fill and bridge have locked the position of 
the mainstem Chehalis River in its current location since it was constructed.  Second, 
Bunker Creek Road, on the left bank, prevents the Chehalis River from eroding the left 
bank and migrating to the northeast toward the Willapa Hills Trail (Figure 13).  Third, a 
levee on the right bank prevents the Chehalis River from migrating to the southwest 
toward the Curtis Millburn and Eastern Railroad (Figure 13).  It is not known however, if 
the right bank levee is natural or anthropogenic. Because of the existing infrastructure 
(excluding the existing WTP infrastructure), the channel migration potential in the project 
area is low.  
 
There is more potential for channel migration at the existing WTP intake site than there is 
at the proposed intake site.  Therefore, the proposed site is a better location than the 
existing site in terms of impacts to channel migration. By moving the proposed WTP 
intake downstream to a location on the right bank approximately 150 feet upstream of the 
bridge, less infrastructure will be located at the existing site, thereby mitigating the 
impacts on channel migration there.  
 
Because the SR 6 fill already prevents channel migration, the intake access road will not 
increase the impact on channel migration. The proposed intake access road is located 
adjacent to SR 6 (on the upstream side), where there is a large amount of fill.  
 
The proposed transmission line is located landward of the right-bank levee; therefore, the 
transmission line will not reduce the potential for channel migration.  The right bank 
levee has likely prevented channel migration for many years.  According to the aerial 
imagery available in Google Earth, the mainstem Chehalis River has been in the same 
position since the early 1990s.  Likely, it has been locked in the same position since the 
construction of the SR 6 bridge.  
 
By removing the existing WTP building, the potential for channel migration at the 
existing building site may be improved.  The relocation of the WTP building may 
increase the potential for channel migration at the apex of the right-hand meander bend in 
the project area.  The proposed WTP building will be located further landward than the 
existing WTP building, by approximately 460 feet.  The existing building is located 
approximately 170 fee
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be located approximately 630 feet from the low   The proposed WTP 
building will not have any impact on channel migration.  
 
ADDITIONAL SMP CODE COMPLIANCE 
 
The proposed project does not include any flood hazard management measures.  
Therefore, compliance with the Lewis ehensive Flood Hazard 
Management Plan (Brown and Caldwell and Dewberry, 2009; Perteet and Tetra Tech, 
2021) does not pertain to the proposed Adna WTP design project.  
 
The proposed WTP project will not increase flood hazards for the reasons stated in the 
previous sections of this report including sections: BASE FLOOD ELEVATION, 
FLOODWAY, and CHANNEL MIGRATION. 
 
Based on our evaluation of the existing conditions of the Chehalis River (including the 
main channel and adjacent floodplain) in the project area, we predict that the WTP 
project will not require new structural flood hazard reduction measures.  
 
The proposed Adna WTP project complies with SMP 4.05.02.F, because it is a utility 
project.  According to SMP 4.05.02.F, development in the CMZ, SMP flood course, and 
floodways is limited to bridges, utility lines, and other public utility and transportation 
structures where no other feasible alternative exists or the alternative would result in an 
unreasonable and disproportionate cost.  
 
CONCLUSION 
 
Because of the significant amount of infrastructure that currently exists in the project 
area, combined with the intended low environmental impact of the design, the proposed 
Adna WTP and associated Chehalis River intake will not negatively impact the flooding, 
floodway, or the channel migration in the project area. The existing infrastructure, 
including the SR 6 bridge, Bunker Creek Road, and the right bank levee all have had long 
term impacts to the flooding, floodway, and channel migration potential in the project 
area.  By moving the WTP building plant further from the active channel and relocating 
the WTP intake closer to the SR 6 bridge, the proposed design will reduce impacts to 
flooding, the floodway, and the channel migration potential in the project area.  
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