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Willapa Watershed Assessment

The Willapa Watershed Assessment was funded through the Salmon Recovery Funding Board
and the Pacific Conservation District. This assessment was proposed and completed to review
the current limiting factors within the WillapWatershed and to incorporate potential salmon
restoration projects into the Willapa Bay WRIA #24 Strategic Plan for Salmon Recovery. The
list of potential projects will be placed within the strategy for future implementation through a
multitude of funding sources. This Assessment provides potential projects within the Willapa
watershed so further strategic planning can be accomplished for salmon recovery within Willapa
Bay, WRIA#24.

Introduction

This Assessment has been performed to identify impprtagh priority salmon restoration
projects in the Willapa Watershed, within WRIA #2Zhe Willapa Watershed is one of two

high priority watersheds within WRIA #2Zhe potential restoration projects identified in this
assessment will be utilized by spoms toimplementprojects for future Salmon Recovery
Funding in this portion of WRIA #24. Projects have been ranked based on the Geographic
priority areas, limiting factor type, landowner interest and benefit to salmon. Projects will be
listed in high medium or low tiered geographic priority areas and only high tiered limiting
Factors will be included within this assessment. Each and every landowner that own property
adjacent to water bodies within the Willapa watershed were contacted to gain permmsion
potential interest in restoration activitied/e received permission from a majority of landowners
within the watershed. We were unable to acquire access to a majority of industrial timberlands
within the Willapa Watershed. Some oftharger compaes have had poor past experiences
from this type of work and wanted to know site specific coordinates of individual sites we would
assess. The landowi®€r was not comfortable withblanket based permission for their
properties. We would like to thank althe landowners within the Willapa Watershed who
provided access and information to this project.

The assessment coverdie fresh watermain stemof the Willapa River and itstributaries
(permission granted) Staff walked and floatewaters withinthe Willapa Watershed. Staff
identified potential restoration sites and took GPS points at each dogaton Landowners

were contactetdeforethe assessmerand interviewed to gain their interest in salmon restoration

on their property. Any landownénat had no interest in restoration activittesvould not allow
access to propertyvereomitted from theassessment and projdist. There severalandowners
thatwere potentially interested in restoration on their propentjost individuals wantetlo see

a more detailed description attivitiesthat would potentially occur on their propertye list of
potential projects weighs heavily towards riparian restoration, engineered log jams and culvert
replacement sites.

This Assessment covers fresherasalmon habitat within the Willapa Watershed. We did not
assess any estuarine habitat because it had previously been assessed through the Willapa Bay
Estuarine Assessment completed by the Coastal Resources Alliance in 2006. We also utilized the
culvertassessment that was completed in 2005.




Watershed Conditions

A. Watershed Condition

The Willapa Watershed is located within the central portion of WRIA #24. The entire
watershed drains into Willapa Bay, which is the largest and cleanest estuary in the
United States (Suzumoto 1992). Active Forest Management dominates land use in the
Willapa with 78% of land in timber production, 12% in estuary lands, 6% in agriculture
and 4% residential development (Smith 1999).

The Willapa Watershed includes the Wilapa River and its tributaries, which account for
about 167,740 acres (The Willapa Fisheries Recovery Team 1996). It supports fall
chinook, coho, fall chum salmon and winter steelhead trout. Major tributaries known to
support salmon include the South Fork Willapa River, Trap Creek, Mill Creek, Wilson
Creek, Fork Creek, and Ellis Creek (Smith 1999).

The Willapa Riverand its tributaries have poorly vegetated riparian zones and has high
water temperature/low dissolved oxygen, lacks LWD, has few pools, and has simplified
channel geometry. The Willapa River, in many locations, has incised to bedrock,
disconnected from the floodplain, and each 100 year flow event scours 75%-100% of
the bed load material from the system. A majority of the identified projects will re-
vegetate riparian areas along the Willapa river. Restoration of riparian zones will
promote LWD recruitment potential over the long -term and will improve adult
holding/spawning habitat and juvenile rearing/migration habitat for chinook, chum, and
steelhead. There were also several engineered log jam sites identified in conjunction
with riparian plantings. These project types of projects will provide shade, bank
stability, in stream structures to create and maintain habitat and long term LWD
recruitment. The projects as implemented will improve water quality, increases channel
pools, stabilizes spawning substrate, and help reconnect the floodplain long-term. LWD
placed in Willapa Watershed will immediately benefit all salmonid species.

The Willapa Watershed Assessment was completed prior to the December 2007 storm
event that caused severe flood and wind damage. Some of the areas that were LWD
deficient have had a large influx of material added to the stream(s) from timber blow
down and mass wasting events that occurred in the watershed. We recommend that
any sponsor proposing an LWD project review the site thoroughly to analyze changes
from the storm event.

B. Background Conditions

The South Fork Willapa River joins the Willapa River at about RM7.1. It is important for
spawning, rearing and as a migration corridor for fall chinook, coho, winter steelhead,
and fall chum. This system was hit extremely hard by the December 2007 windstorm
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and a tremendous amount of LWD recruitment occurred. The size and species of trees
recruited were highly variable and should form dynamic logjams into the future. A
closer analysis of any LWD placement projects should be done before implementation.
The riparian health within the South Fork Watershed is variable and there are riparian
restoration projects that would be highly beneficial to salmon. The South Fork Willapa
also has some fish passage barriers that would open up several miles of good quality
habitat.

Wilson Creek enters the Willapa River at RM 12.1 This watershed contains over 11
miles of main stem, and is a low velocity, low gradient stream (Phinney and Bucknell
1975). Winter steelhead trout, coho and chum salmon spawn in Wilson Creek, and coho
salmon have been documented in Whitcomb Creek. Steeltead trout have also been
noted in Ward Creek and Fairchild Creek. Wilson Creek has only medium tiered
Geographic areas and Whitcomb Creek only has low priority Geographic Priority areas.

From the confluence with Mill Creek (RM 17.9) to its headwaters, th e gradient of the
Willapa River changes from moderate to high. Important salmon -producing tributaries
in this region include Mill Creek, Stringer Creek, Trap Creek, and Forks Creek. Mill Creek
supports winter steelhead, coho salmon, and low numbers of chum and fall chinook
salmon. The high tier Geographic Priority Area on Mill Creek goes to River Mile 4.2.
This system was hit extremely hard by the December 2007 windstorm and a
tremendous amount of LWD recruitment occurred. The size and species of trees
recruited were highly variable and should form dynamic logjams into the future. A
closer analysis of any LWD placement projects should be done before implementation.
This scenario should also be considered on upper Stringer Creek and Oxbow Creek.
Trap Creek and Forks Creek drain into the Willapa River at RMs 29.9 and 30.5,
respectively. Chinook and chum salmon and winter steelhead trout have been
documented in the lower reaches, while coho salmon have been noted throughout Trap
Creek (Phinney and Bucknell 975). Trap Creek is dominated primarily by commercial
forestlands but has a few potential riparian restoration sites that would be highly
beneficial to salmon. Trap Creek has had three very successful LWD placement
projects and further work in the lower system would be highly beneficial. Forks Creek
provides habitat for chinook and coho salmon and steelhead trout. Steelhead and coho
are also found in Ellis Creek, and coho are found in many small tributaries, such as
Silver, Green, and Noe Creek. Forkscreek above the Washington State Salmon
Hatchery has some potential riparian restoration and LWD placement sites that would
provide needed habitat diversity to the system. Upstream of these potential restoration
sites the Forks Creek sub basin goes into Sate and industrial forestlands.

A Washington Department of Fish and Wildlife salmon hatchery is located on Forks
Creek, rearing and releasing fall chinook and coho salmon. The fall chinook are believed
to be a mixture of native and non -native stocks (Green River, Spring Creek, Elochomin,
Klickitat stocks) (Ashbrook and Fuss 1996). Two different stocks of coho are released
from the facility: fall coho that were originated from native stock, although




introductions have occurred throughout the years, and lat e coho from the Satsop River
(Ashbrook and Fuss 1996).

The upper Willapa main stem serves as spawning habitat for chinook, chum, coho, and
steelhead. Chum, chinook, and coho salmon have also been found in Half Moon Creek,
while coho salmon have been noted in Fern, Custer, Penny, and Falls Creeks.

Land Use

The Willapa River flows through rural Pacific County agricultural areas from RM 18 to areas
above Frances (>RM 39)Histories of agricultural activities dominatiee land use within this

area Presently forested hill slopes surround theillpa River valley and agricultural areas

Forested areas are mostly under commercial timber management per the auspices of either
Washingtonbés forest and fish agr e &omsstniads or DN
comprise almost 80% of the land use within the Willapa Watershed. Poor riparian conditions
have been attributed to poor LWD recruitment and elevated water temperatures in the Willapa
Watershed.

Geology

TheWilapa Riverwatershed elevations range fr@nten feet mean sea level (MSL) near the City
of Raymond td® 3,000 feet mean sea level in the Willapa Hills. Thalafa Riverbasin is
mostly composed of sedimentary siltstone/sandstone with volcanics located in the headwaters.

A typical two-year 24 har storm can generate between 4.0 and 5.2 inches of rain anetiend
generate 68 cubic feet per second (cfs) of flow per square mile of watershed (Weyerhaeuser,
1994) Peak flows of almost 5,000 cfs have been recandad Lebam(USGS website, 2004).
However, summestream flowsrequently fall to 10 cfs or less between early June and the end

of October (4 cfs was measured in 1998 [WSDOE, 2000; USGS website, 2004]).

Water Quality

The Willapa Riveris currently listed under section 303(d) of the fel&laan Water Act as not
meeting water quality standards for fecal coliform (FC) bacteria, dissolved oxygen (DO), and
temperature (Ecology 2000, 2004). Willapa Riversummer water temperaturescasionally

exceed state water quality standards of 18 elegiCelsiusBetween 1978 and 1992, summer
Willapa River temperatures recorded at Lebam ranged between 14.9 and 19.8 degrees Celsius
(Weyerhaeuser, 1994 and WSDOE, 2000) and exceeded 21 degrees Celsius in the last couple
summers (Ecology, 2004). Adult sadnids prefer water temperatures less than 14 degrees
Celsius during upstream migration. Juvenile salmonids also prefer below 14 degrees Celsius.
Water temperatures generally become lethal above 23 degrees Celsius (Spence et al., 1996).

Willapa River Floodplain/Riparian Areas

Riparian areaglong a large portion of the Willapa Rivare poorly vegetated withittle to no
coniferous treespecies In most areas deciduous riparian trees dominate coniferous trees in the
riparian zones. Average local annugrecipitation is about 90 incheand theWillapa River

basin can generate significant floods during @nsnow eventdSGS 20042008. Each 100

year storm eventhe Willapa loses 80% of its bed load materi@fé¥eyerhaeuser, 1994). The




Willapa is extremely incised and bedrock is prevalent throughout the systgmlittle to no
structure available to recruit and hold necessary biological materials needed to form natural
stream processes

The Willapa has veryjow LWD counts of 0.5 pieceper chamel width with no complex log
jams. Adequate LWD numbers should be at least 1 Key piece of LWD per channel width.
Extremefloodsand the lack of adequately sized structdra@gecausedscourandincised stream
banks to theiver channel and exported spaiwg gravels from the channel. This has converted
poolriffle and forced pogtiffle channel morphology to the degraded plane bed morphology.
This channel simplification is manifested in infrequent/few poolsll@pa River has 13
pools/channel width wire predicted to have -2 pools/channel width under neomanaged
forested conditions . Removal of LWD increases stream energy and cause)(%?of
salmon spawning gravels to scour at the bankfull flood (Weyerhaeuser, 1994). Disconnection of
the floodplainhas also reduced historic overwintering juvenile salmonid rearing habitat and
degraded adult holding/resting and spawning habitat.

Il. High Tiered Limiting Factors

Substrate

Sediment inputs

Geology within the Willapa watershed is dominated by sedtary siltstone/sandstone with
volcanic located in the headwaters (USDA 1979). The Willapa Watershed is fairly unique; the
tributaries that flow into the Willapa from the north have much higher levels of
Sedimentary/siltstone materials and much lessgmesvning gravel materials, while the streams
from the south have much higher levels of spawning bed materials. The majority of sediment
inputs within the watershed have been identified as originating from roads built within riparian
areas (Smith 1999). he Willapa has the highest level of road density within WRIA #24.
Baseline geology within the watershed suggests that some instream sediment loading naturally
occurs due to the fine parent material.

Riparian Function

Coniferous Tree Species

Many of the Riparian areas with the Willapa watersheds are currently dominated by
deciduous tree species, specifically Red alder @/nus rubra). Coniferous trees are
usually preferred in riparian zones, because deciduous trees are typically smaller in
diameter and decompose faster than conifers, so they do not persist as long in streams
and are vulnerable to wash out from lower magnitude flooding (Smith 1999). Voluntary
riparian programs should continue to be offered throughout the Willapa Watershed.
There are currently 220 acres of riparian buffers that have been voluntarily
implemented
LWD




LWD plays an important role in channel formation and stability (NWIFC, 2000). The addition
of LWD causes changes in channel morphology by slowing water in areas trapping sediments
and creating pools, which causes the formation of riffles down stream, washing fine sediments
from channel substrate. LWD also helps to retain spawning gravel irehaylgy streams and
provides thermal and physical cover. Another function is to prdwadb&at and nutrient sources

for macroinvertebrates and microorganisms (TFW, 1999). Many of the projects identified in this
report are related to a lack of instream LWD. Salmon habitat area, value and function can be
increased with the addition of keyepes of large wood in discrete locations.

Gravel Recruitment/Retention

The recruitment and retention of spawning gravels is essential to sustaining natural populations

of anadromous fish species. Many of the streams within the Willapa Watershed Hioxe sha

veneer on top of hardpan outcrops. The recruitment and retention of spawning gravel is essential

in these areas, as they are susceptible to scour from high flows that remove spawning gravels

(Abbe et al 1996). An increase in channel complexity fkeypieces of instream Large Woody

Debris (LWD) can trap gravel and increase adequate spawning habitat (Bolton, Shellberg 2001).
Priority Fish Passage Barriers

Culverts can create passage barrier problems for anadromous fish species. Several

identified culvert barriers have been documented and surveyed in high priority

geographic areas of the Willapa Watershed. Priority numbers have been given to

culverts based on the amount of habitat that is opened compared to the type of fish

that would utilize the new habitat in conjunction with cost and feasibility. All of the

surveys completed meet the Washington Department of Fish and Wildlife Priority Index

Survey protocol.

High Tiered Potential Projects in the Willapa

Watershed

Do Nothing (Natural Recovery)
One gtion would be to do nothing and let time take its course. This may work in the upper
watershedn areas of industrial and small forest landowners that are required to replant areas
after harvest. This would also be an option if there were a highnpegeeof riparian corridors
planted along théower reache®f Willapa Systemand its tributaries While there have been a
few newly voluntarily planted riparian corridors it does not meet the needs of future LWD
recruitment and future loading needs. jEcts thatvoluntarily restore the riparian corridor and
place complex engineered log jams should be implemented to help resbit&t withinthe
Willapa watershed.

Riparian Planting Programs
Many of the riparian zones within th&illapa Watershedare dominated by deciduous trees
species. Some of the riparian areas are currently being managed for hardwood production by
landowners. As part of the new Timber, Fish and Wildlife Agreement, the conversion of
hardwood dominated riparian zones is allowedhini the inner RMZ. All of the suggested
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riparian planting projects addressed in this report are focused on coniferous tree species to
facilitate recovery of natural and historical riparian zones withimgtershed

LWD RecruitmenfLWD placement

The plaement ofin streamLWD identified in this report is related to the accessibility of the
projectlocation (all sites had good accessibilitypuring the field investigation specific areas
that lacked LWD were identified and the accessibility to the strelammnel with little to no
riparian impact was noted. The focus was on areas that are cuadjabtent to roads, open
fields or areas that would natlverselyimpact intactriparian vegetation Construction activities

in these areas will not impact apan functions beyond current levels.

The other option would be to do nothing and let time take its course. This would be an option if
there were a high percentage of riparian corridors planted along the Willapa System. While there
have been a few newlplanted riparian corridors it does not meet the needs of future LWD
recruitment and future loading needs. Projects that restore the riparian corridor and place
complex engineered log jams should be implemented to help restore the Willapa watershed.

Riparian restoration and LWD (engineered Log Jam) projects seem to make the most sense
throughout the Willapa Watershed. As stated earlier there is very little adequately sized LWD in
the Willapa watershed and there is very little intact riparian habita¢sel'types of combination
projects would highly benefit the Willapa Watershed long term.

Culvert Replacement

Priority Fish Passage Barriers

Culverts can create passage barrier problems for anadromous fish species. Several
identified culvert barriers have been documented and surveyed in high priority
geographic areas of the Willapa Watershed. Priority numbers have been given to
culverts based on the amount of habitat that is opened compared to the type of fish

that would utilize the new habitat in conjunction with cost and feasibility. All of the
surveys completed meet the Washington Department of Fish and Wildlife Priority Index
Survey protocol.

Potential Willapa Projects

The following sections provide a description of each high priority site with identiér
numbers and project types. Photos and aerial photos document the project site locationj
and the need for future restoration.




Willapa Barrier Culverts (7)

Name ID # P/l Suggested Action Owner Progress
StringerCrk  24.0339 42.06 Replace Burkhalter  Designed
Rue Crk FID 94 33.82 Replace County Surveying
West Rie Crk FID 90 31.46 Replace County Surveying
Green Ck FID 101 27.05 Replace County Surveying
Ek Crk FID 45 19.50 Replace County Surveying
Lilly Wheaten FID 88 18.22 Replace County none
Rolertson RAFID 114 Dbl Barrier Replace Both County/parksnone

*(FID is short for Feature Identification)

Willapa Stream Restoration Projects (15)

Owners Location Limiting Factors Suggested Action  FID
Bagley, Pittman, Mullins Rue Crk 2 mile Structures needed Engineered LWD 1885
Jordan Rue Crk 3 mile Structures needed Engineered LWD 178
Lack of Riparian Cover Riparian Planting 1780
Jack Burkhalter, US Fish & Wild Willapa 18 mile Lack of Riparian Cover Riparian Hygrow 10208
Structures needed Engineered LWD 1088
GarrettSeely Willapa 20 mile Structures needed Engineered LWD -HD
King Willapa 21 mile Lack of RipariaG@over  Riparian Planting 79,82
Martin Willapa 21.5mileStructures needed Engineered LWD (A
Lack of Riparian Cover Riparian Planting -ThA
Wildhaber Willapahighlandstructure needed Engineered LWD 71
Bowerman Willapa 32 mile Structures needed Engineered LWD -33 & 2425
Lack of Riparian Cover Riparian Planting 31& 34
Portmann/Habasetzer Willapa 36.5 m Structures needed Engineered LWD -326 &8
Lack of Riparian Cover Riparian Planting -54910
Fluke Fern Crk 2 mile Structures needed Engineered LWD 17235
Falkner Fern Crk 4 mile Structures needed Engineered LWD 1126
Gwerder Willapa 3975  Structures needed Engineered LWD 256
Lack of Riparian Cover Riparian Planting 237
Karnis Willapa 40.5  Structures needed Engineered LWD 210,213
Lack of Riparian Cover Riparian Planting  209-210,213
Mittge Mill Crk 1 mile Structures needed Engineered LWD




Portmannn Forks @1 mile  Structures needed Engineered LWDComplete Design

Project Summaries

Culverts:

1. Stringer Creek Culvert

This cement box culvert that has a downstne apron, the apron has an impassible outfall drop, is a 67% batrrier,
however during high flow events it is a 100% barrier.

The site is located on a county road but has landowner attachments to construction permission. The design for the
site is currenthfinished, however the landownexould like the funding entity to revisit the design before he

agrees to allow construction.

2. Rue Creek

Rue Creek is one of two main tributaries that run into the South Fork Willapa. This three cemeritgiteévs a

67% barrier. It also is within 1 mile to three other possible restoration sites. The site is located on a county road.
The site is also currently in design phase through an RCO design grant, however there is no time table for
constructionat this time. The watershed basin for Rue Creek is 2.48 miles and has Resident Cutthroat, Chum
(3227ft), Chinook (1768ft), and Coho (6022ft).




3. West Rue Creek

West Rue Creek is one of two main tributaries that run into the South Fork WillEipia three cement

culvert site is a 67% barrier. It also is within 1 mile to three other possible restoration sites. The site is
located on a county road. The site is also currently in design phase through an RCO design grant, however
there is not tine table for construction at this time. The watershed basin for West Rue Creek is 3.75 miles
and has Resident Cutthroat (9642ft), Chum (2517ft), Chinook (3181ft), and Coho (9905ft).

4. Tributary of Green Creek

This steel culvert site is a 33%rtier. The site is located on a county road. The site is also currently in
design phase through an RCO design grant, however there is not time table for construction at this time.
The watershed basin for Green Creek is .95 miles and has Resident &uB@@7ft), Chum (631ft), and
Coho (1665ft). This Green Creek tributary also has a 3990 meters squared rearing pond just 150 ft
upstream of the culvert.
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5. Elk Creek

Elk Creek is a tributary that run into the Willapa main stems $tael culvert site is a 67% barrier and has
generated large scour holes at each end of the culvert. The site is located on a county road. The site is
also currently in design phase through an RCO design grant, however there is no time table for
constuction at this time. The watershed basin for Elk Creek is 1.72 miles and has Resident Cutthroat,
Chum (1734ft), and Coho (2706ft).

6. Lilly Wheaten

The Lilly Wheaten Road culvert is about 750 feet from reaching the Willapa main stemndikis si

cement culvert site is a 33% barrier. The site is located on a county road. The site currently has no time
table for design or construction at this time. The watershed basin for the Lilly Wheaten Road culvert is .80
miles and has Chum (671ft), aGdho (3134ft).
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7. Robertson Road

The Robertson Road culvert is about BID feet from reaching the Willapa main stem. This double

barrier cement culvert site is a 67% to 100% barrier. The first barrier culvert is a small cementit culve

with solid obstructions on both sides (photos 1 & 2). The second barrier culvert is a double cement

culvert where one culvert lies lower than the second, of which is out of the normal water flow (photo 3).

tKS aSO2yR 4SS0 27T 20defNd SINIEE  ALANP2AYS NTiKeS Gokw FGA tKE at adzy 1 2 N
ONARIS ¢g2dzf R adzFFAOS (G2 NBLIIFOS GKS OdzZ OSNIad t288AC
someone to complete their trail. The first culvert site is located on a county roadsit€hs not currently

in design phase and there is no time table for design or construction at this time. The watershed basin for

this tributary is .91 miles and has Resident Cutthroat, Chum (971ft), and Coho (2743ft).
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Willapa Stream Restoration Projects:

1. Bagley, Pittman, Mullins

This site is located on Rue Creek just before the Rue Creek/West Rue Creek split (and potential culvert
replacement sites). High flow during high water events have stripped banks back and ctexhtiet

stream. Engineered structures would slow flow and recruit material for habitat. The total length of site is
less than 500 ft.

2. Jordan

The Jordan site is located just beyond the potential Rue Creek culvert site. High flow during high water
events have stripped banks back and channelized the stream. Also, one side of the stream lacks riparian
cover. Engineered structures would slow flow and recruit material, and the planting of native riparian
trees and vegetation would improve habitathéltotal length of site is less than 1000 ft.

Structure Placement Area
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3. Jack Burkhalter, Us Fish & Wildlife

This site is located just beyond the Camp One Bridge between mile markers 18 & 19 on the Willapa river
main stem. High flow during high water events have damage#t$and channelized the stream. Also,

one side of the stream lacks riparian cover which is owned by U.S. Fish & Wildlife and coui@fosvHy
planted for riparian cover. Engineered structures would slow flow and recruit material on two large banks
and pdentially more determined by an engineer. The total length of site is about 1 mile.
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