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INTRODUCTION

Over the past 62 years, the Washington Department of Fish and Wildlife (WDFW) has purchased
approximately 840,000 acres of Wildlife Arealand, scattered throughout almost every county in
the state. Due to the increasing interest in fish passage issues, the Habitat and Lands Services
Program initiated an inventory of fish passage barriers and water diversions on all agency owned
and/or managed lands. The Salmonid Screening, Habitat Enhancement and Restoration Section
(SSHEAR) was assigned thistask. The purpose of the inventory is to document and prioritize
for correction al fish passage problems including culverts, dams, lake screens and unscreened or
inadequately screened water diversions to ensure compliance with Washington State laws.
According to RCW 77.55.060, “All dams or obstructions across or in a stream shall be fitted with
adurable and efficient fishway” and RCW 77.55.040 requires that water diversions be fitted with
ascreen to prevent fish from entering the diversion.

Salmonids of the Pacific Northwest have long been impacted by structures installed in streams
incorrectly or with no regard to the salmonid life cycle. Thousands of juvenile salmonids are
killed every year when they enter inadequately screened or unscreened water diversions, by
mutilation from a pump turbine or being stranded in irrigation canals as the irrigation season
comesto aconclusion. Culverts, dams, and abandoned lake outlet screens also have avery
detrimental impact on salmonid populations. When these facilities result in abarrier to fish
migration, spawning and rearing habitats become inaccessible.

Each year, more of these structures become barriers to fish migration and because watersheds are
continually being altered (e.g., development, logging, roads etc.), the hydrological dynamics of
the watershed are substantially altered aswell. Culverts, fishways, lake outlet screens, and water
diversions that were once designed for a defined annual flow, are now incapable of managing the
increased flow. Culverts become velocity barriers and eventually scour huge plunge poolsthat in
most circumstances result in large outfall drops. Even hydraulic drops less than one foot are a
potential barrier to adult chum salmon, juvenile salmonids and other fish species. Recent studies
have shown that these small hydraulic drops can limit juvenile production by rendering valuable
rearing habitat inaccessible. Screened water diversions that are not properly maintained can also
begin impinging salmonids, either killing them or carrying them into the diversion system.

In cooperation with the Lands Division, SSHEAR staff designed a Wildlife Area Scheduling
Index to organize the inventory. To establish the scheduling index of wildlife areas, a
guestionnaire was designed to collect information on the number of known fish passage
problems, stock status, stock mobility, and high profile fish passage issues of public interest.
This enabled SSHEAR staff to gain the knowledge and expertise of Wildlife Area Managers. In
December of 1997, the questionnaire was mailed to all Regional Lands Coordinators and
Wildlife Area Managers. After the index was calculated for each area, they were stratified
according to the time of year in which the inventory could be accomplished. Eastern areas will
be scheduled in the spring and summer months and the western areas will be inventoried in the



fall and winter months. The Methow Wildlife Arearanked highest in priority for eastern
Washington.

SITE DESCRIPTION

The numerous units of the Methow Wildlife Areaare al located in Okanogan County of eastern
Washington. A total of six different units (Big Buck, Big Valley, Chiliwist, Golden Doe,
Methow and Rendezvous) comprises the 31,000 acre wildlife area. All of the units are within the
Methow River watershed except the Chiliwist Unit which isin the Okanogan River watershed
(Figure 1).

There are anumber of creeks and lakes on the Methow Wildlife Areawhich support fisheries for
resident rainbow trout, stocked rainbow trout and eastern brook trout, as well as alimited spiny
ray fishery. They include Cougar and Campbell Lakes, Sullivan Pond, portions of Bear, Beaver,
and Ramsey Creeks, and the Chewuch River on the Methow Unit; two small lakes on the Big
Buck Unit; Chiliwist Creek on the Chiliwist Unit, the Methow River and a small impoundment
on the Big Valley Unit (WDFW 1997).

Big Buck Unit

The Big Buck Unit (5,600 acres) is located west of the Methow River and north of the Twisp
River (Figure 1). Theland mass center is approximately four miles northwest of Twisp. United
States Forest Service lands bound the area on the west while private lands bound the area on the
north, east and south. The Big Buck Unit is managed primarily for mule deer, blue grouse and
non-game species. Itisalso anintegral part of the mule deer migratory corridor in and out of the
Twisp River drainage. Water sources and wetter areas support deciduous riparian type
vegetation. There are three small isolated lakes on the unit, but only Aspen Lake is stocked with
fish (WDFW 1997).

Big Valley Unit

The Big Valley Unit (847 acres) islocated 5.6 kilometers northwest of Winthrop and is bound on
the east by State Highway 20 and on the west by the Methow River (Figure 1). Private lands
surround most of the unit. Approximately 300 acres are irrigated, 200 acres are in dryland
pasture and the rest isriparian river bottom. Cattle grazing is alowed on theirrigated and
dryland portions. Along the south side of the unit, several sloughs exist adjacent to the Methow
River, providing excellent habitat for chinook, steelhead and resident salmonids (WDFW 1997).

Chiliwist Unit

The Chiliwist Unit (6,400 acres) is located in the foothills west of the Okanogan River (Figure
1). Itisaccessed from the Chiliwist Road off Old Highway 97, 3.2 kilometers south of Malott.
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State Department of Natural Resources (DNR) land bounds the area on the south, east and west,
while private lands bound the area on the north. Chiliwist Creek flows through the southwest
corner of the unit.

Dueto alarge waterfall approximately a half kilometer upstream of Old Highway 97, thereis no
anadromous salmonid access upstream of that point. However, the habitat for resident
salmonidsis excellent (WDFW 1997).

Golden Doe Unit

The Golden Doe Unit consists of 1,389 acres located approximately 8 kilometers south of Twisp
on the west side of the Methow River in the Alder Creek drainage (Figure 1). The Methow River
and the lower reaches of Alder Creek flow through the northwest corner of the unit.
Anadromous fish species such as chinook and steelhead are known to spawn along the Methow
River banks, but due to alarge waterfall and cascades Alder Creek does not provide anadromous
fish habitat. Resident fish on the other hand thrive in the backwaters created by several beaver
dams on the system (WDFW 1997).

Methow Unit

The Methow Unit (Approx. 14,500 acres) islocated to the east of the Methow River along the
foothills of the Methow Valley (Figures 1). It isbound by Falls Creek on the north and the Loup
Loup Highway (State Route 20) on the south. The Town of Twisp islocated approximately 8
kilometers west of the southern boundary and Winthrop is located 8 kilometers west of the
wildlife area headquarters. USFS lands bound the area on the east and private lands bound it on
thewest. The Methow Unit is managed primarily for mule deer and bluegrouse. Several lakes
and intricate stream systems provide excellent fish habitat. Many systems such as Bear Creek
would provide optimal spawning and rearing if the habitat was accessible to anadromous
salmonids (WDFW 1997).

Rendezvous Unit

The Rendezvous Unit consists of 3,180 acres of land purchased between 1990 and 1994. These
lands lay north of the confluence of the Methow and Chewuch River and about 3.2 kilometers
northwest of Winthrop (Figure 1). Cub Creek flows through the northwest corner of the
Rendezvous Unit. Within a half kilometer of the confluence with the Chewuch River, thereisa
series of large waterfalls which restricts anadromous salmonid access, though Cub Creek and its
tributaries do provide several kilometers of excellent resident salmonid habitat (WDFW 1997).



METHODS

Featur e Evaluation

The inventory included the Methow Wildlife Area and the Wildlife Access Areas directly
associated with it. The Wildlife Area Manager identified each culvert, dam, fishway, and water
diversion known to them.

Thefield crew then drove al roads and walked each drainage on the wildlife areato locate and
evaluate any additional features. All human-made features were evaluated for fish passage
(culvert, dams, fishways) or fish safety (water diversions). Evaluation methodologies for these
features are described in the Fish Passage Barrier and Surface Water Diversion Screening
Assessment and Prioritization Manual (WDFW 2000). Feature dimensions were measured in
metric units, utilizing a Mound City stadiarod (Model 43623). Slope measurements were
calculated using a laser from Laser Tech Inc. (Model Impulse 200) mounted on a Bogen
Manfrotto monopod (Model 3218). Velocity readings were calculated using the three chip
method.

The latitude and longitude of each feature was recorded using a Trimble GeoExplorer 1I. These
positional data were differentially corrected and exported to SSHEAR’ s Fish Passage and
Screening database using Trimble’s Pathfinder Office software. Streams were identified by
name and/or Water Resource Inventory Area (WRIA), if possible, using U.S.G.S quadrangle
maps (1:24000), Atlas of Washington (DeLorme Mapping 1992), The Thomas Guide (Thomas
Bros. Maps 1990), or the Columbia River Basin River Mile Index (Wa. Dept. of Ecology 1972).
Fish species presence was determined using the Washington State Salmon and Steelhead Stock
Inventory (WDF et.al.1992), Washington State Salmonid Stock Inventory Bull Trout/Dolly
Varden Appendix (WDFW 1997), the Wildlife Area Manager, and the Regional Fish Biologist.

Barrier Prioritization

On streams where fish passage barriers were identified within WDFW property, habitat
assessments, data analysis and barrier prioritization were completed per the Fish Passage Barrier
and Surface Water Diversion Screening Assessment and Prioritization Manual (WDFW 2000).
Potential habitat gain was calculated utilizing the Expanded Threshold Determination (ETD)
methodology. This methodology was enhanced by walking the entire survey length to identify all
barriers, and by establishing reach breaksin the field.

In watersheds that can provide habitat for anadromous salmonids, potential habitat gain is always
calculated from the human-made barrier upstream to the first natural barrier. The net gainis
represented by the connection of the smaller (upstream) segment of habitat with the larger (ocean
access downstream). In those portions of awatershed that only support resident salmonids,
barrier remova may not result in anet gain of habitat upstream because resident fish populations



can exist both up and downstream of a human-made barrier. Resident fish populations and
habitat become fragmented and isolated by the human-made barriers because downstream
migration is possible but upstream is not. This reduces genetic interchange and makes the fish
susceptible to extinction within isolated reaches. Overall habitat quality from afish standpoint is
diminished as some habitat components are isolated from segments of the population. In
addition, some reaches may not have al the habitat components necessary to sustain independent
populations. What is gained by barrier removal is the reconnecting of fragmented fish
populations and habitat by re-establishing the ability of fish to migrate upstream.

For the purposes of calculating aPriority Index (Pl) value, the benefit to the resident fish
population is represented by the habitat segment between the human-made barrier and the closest
natural barrier, whether it be upstream or downstream. For example, if an impassable waterfall
exists 500 linear meters downstream of a barrier and there is more than 500 linear meters of
useable habitat upstream, the downstream habitat would be used to calculate habitat gain asit is
the smallest. In this case the real benefit isto the smaller population segment provided by the
access to the larger population/habitat component. Conversely, if there is an impassable cascade
eight kilometers downstream of a barrier and there isless than eight kilometers of habitat
upstream, the upstream habitat would be used to prioritize for barrier resolution. In this case the
real benefit isto the larger population segment provided by the accessto the smaller

popul ation/habitat component.

Screen Prioritization

The Screening Priority Index (SPI) model is ahybrid of the original quadratic formulaused in
prioritizing fish passage barriers. In the SPI, the habitat value (H) is replaced with flow (Q) asa
surrogate estimating for the number of adult salmonids potentially killed by the unscreened
diversion. The SPI isdescribed in the Fish Passage Barrier and Surface Water Diversion
Screening Assessment and Prioritization Manual (WDFW 2000). Flows used for the SPI were
derived using the diversion ditch area method.

RESULTS
Inventory

On the Methow Wildlife Area atotal of 185 features were evaluated. There are 144 culvert
crossings, 22 dams, zero fishways, zero lake screens and 19 water diversions. Table 1 displays
thisinformation for each Wildlife Area Unit. Fifty-two features (26 culverts, 13 dams, 13
diversions) are considered to be in fish bearing streams or lakes. Twenty-five culverts and seven
dams were identified as potential fish passage barriers. Three diversions are unscreened.

The inventory and physical habitat surveys for the 32 barrier features covered approximately 120
kilometers of stream. Habitat surveysreveaed 17 of the 32 barrier features block sufficient



habitat to warrant repair and two require further review. The total potentia gain in spawning and
rearing habitat within the Methow Wildlife Areaare 23,580 m? and 58,465 m?, respectively.
Table 2 lists the site identification number, unit, stream, tributary to, WRIA, feature type, and
repair status of each feature located in fish bearing waters. Figures 2-9 show the location of
features in fish bearing waters within each Wildlife Area Unit.

Prioritization

Table 3 lists the fish passage barriers requiring repair within the Methow Wildlife Area. Barriers
are sorted by unit and total Pl. The table includes: stream/tributary to, barrier type, potential
spawning and rearing habitat gain, estimated passability, number of additional human-made
barriers within the drainage (including non-WDFW ownership), and species specific and total Pl
values. Species benefitting from repair are indicated by a Pl value. Table 4 lists the unscreened
water diversions requiring repair within the Methow Wildlife Area. Unscreened diversions are
sorted by unit and total SPI. The table includes; stream/tributary to, diversion type, associated
dam, intake dimensions and cross-sectional area, and species specific and total screening P
values.

The Pl and SPI values are only intended as a guide to prioritizing projects. Other factors can and
need to be considered. For example, the Pl values do not reflect the possibility of additional
human-made barriers. The true habitat gain can only be realized if all other human-made barriers
within the drainage are repaired. The PI and SPI should be regarded as a dynamic index asit can
change as new information becomes available and inputs are refined.

Table 1. Numbers of fish passage features and fish screening features (water diversions) at each
Methow Wildlife Area Unit.

Culverts Dams Water Diversions
Unit
Total Fish Barriers Total Fish Barriers Total Fish Unscreened
Bearing Bearing Bearing
Big Buck 9 4 4 2 2 2 2 1 0
Big Valley 4 3 2 0 0 0 1 1 0
Chiliwist 15 0 0 2 1 1 1 1 1
Golden Doe 2 2 2 2 2 2 2 2 2
Methow 96 14 14 14 8 2 10 7 0
Rendezvous 18 3 3 2 0 0 3 1 0
Totals 144 26 25 22 13 7 19 13 3




Table 2. Thelocation, type and repair status of featuresin fish bearing waters within the Methow
Wildlife Area. Repair status indicates whether the site has no significant habitat gain (NG), the
site requires repair (RR), the site does not require repair (OK), or the status is undetermined

uD).
SiteID Unit Stream Tributary To Feature Type Repair_Status
980352 Big Buck Unnamed Twisp R culvert RR
980354 Big Buck Unnamed Twisp R culvert ub
980355 Big Buck Big Buck Unnamed dam ub
980358 Big Buck Big Buck Unnamed dam/diversion NG/OK
980359 Big Buck Unnamed Twisp R culvert RR
980362 Big Buck Unnamed Twisp R culvert NG
980374 Big Valley Unnamed Methow R culvert RR
980375 Big Valley Unnamed Methow R culvert RR
980376 Big Valley Unnamed Methow R diversion OK
980381 Big Valley Unnamed Methow R culvert OK
980608 Chiliwist Chiliwist Cr Okanogan dam/diversion RR/RR
980099 Golden Doe Alder Cr Methow R culvert NG
980100 Golden Doe Alder Cr Methow R dam/diversion NG/RR
980101 Golden Doe Alder Cr Methow R dam/diversion RR/RR
980102 Golden Doe Alder Cr Methow R culvert RR
980103 Methow Bear Cr Methow R culvert RR
980478 Methow Bear Cr Methow R dam/diversion OK/OK
980501 Methow Bear Cr Methow R culvert RR
980122 Methow Beaver Cr Methow R dam/diversion OK/OK
980135 Methow Beaver Cr Methow R dam/diversion OK/OK
980105 Methow Bowen Cr Johnson Cr culvert NG
980628 Methow Chewuch R Methow R diversion OK
980486 Methow Cougar Cr Bear Cr culvert RR
980490 Methow Cougar Cr Bear Cr culvert RR
980651 Methow Cougar Cr Bear Cr dam/diversion OK/OK
980652 Methow Cougar Cr Bear Cr dam OK
980653 Methow Cougar Cr Bear Cr dam OK
980104 Methow Johnson Cr Bear Cr culvert RR
980106 Methow Johnson Cr Bear Cr culvert NG
980107 Methow Johnson Cr Bear Cr culvert NG
980650 Methow Johnson Cr Bear Cr diversion OK
980649 Methow Pearrygin Cr Pearrygin Lk culvert RR
980458 Methow Ramsey Cr Chewuch R culvert RR
980133 Methow Unnamed Frazer Cr culvert NG
980447 Methow Unnamed Unnamed dam NG
980545 Methow Unnamed Beaver Cr culvert NG
980626 Methow Unnamed Frazer Cr culvert NG
980627 Methow Unnamed Frazer Cr culvert/dam/diversion NG/NG/OK
980390 Rendezvous Cub Cr Chewuch R culvert RR
980406 Rendezvous Cub Cr Chewuch R diversion OK
980398 Rendezvous Little Cub Cr Cub Cr culvert RR
980404 Rendezvous Little Cub Cr Cub Cr culvert RR
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DISCUSSION

The fact that most of the Methow Wildlife Areawas originally used for cattle range and
agricultural purposesin the late 1800's and early 1900's, then purchased by Washington
Department of Fish and Wildlife primarily to provide for deer migration habitat and public
recreation area, can make characterization and prioritization of correction to fish passage barriers
and screening issues very complex. Before most of the barrier corrections on Methow Wildlife
Areacan be initiated, the agency must establish what the wildlife area management priorities are,
fish, wildlife or both. Theideal plan would be to protect and preserve fish, wildlife, and their
habitats. The followingisabrief unit-by-unit discussion of fish passage structures and water
diversionsidentified in fish bearing streams. All photos referenced in the text can be found in
Appendix I.

Big Buck

Fish passage barriers and/or surface water diversions were encountered on four streams within
the Big Buck Unit (Figure 2). All the streams on this unit where determined to be fish bearing
based on their physical parameters. For the most part, these streams are small and barely meet
the minimum fish bearing stream width threshold.

The dam at the outlet of Aspen Lake (980358), while technically a barrier, does not need to be
repaired as the stream reach below the dam is steep enough to be considered a natural barrier.
The culvert (980362) located on an unnamed tributary to the Twisp River isalso abarrier but
does not warrant repair due to a lack of habitat upstream.

One barrier culvert (980359) was located on an unnamed tributary to the Methow River in the
northeast corner of the unit. Although it has asmall potential gain of 27 m? of spawning and 218
m?of rearing habitat, it meets SSHEAR criteriafor repair. Because this stream provides habitat
for resident species only, the smallest habitat segment was used to calculate habitat gain, which
in thisinstance was upstream of the crossing.

Several barriers were documented on an unnamed tributary to the Twisp River which flowed
roughly adjacent to the Frost Road. Approximately 600 meters upstream from the mouth, the
first barrier encountered was a debris jam on private property which appeared to be caused by the
dumping of miscellaneous debris into the stream. At this point, the mgority of the flow
percolates through the fill and resurfaces downstream. Proceeding upstream, there were four
additional fish passage barriers within the 900 meters of stream prior to entering WDFW
property. Theseinclude; a culvert (980368) located on a private driveway; a culvert (980366)
which conveys the entire stream 390 meters alongside Frost Road; a culvert (980365) on an
abandoned private road; and a culvert (980364) under the Frost Road. Thefirst culvert
encountered on WDFW property (980352) isa partial barrier located on Frost Road. The next
culvert upstream (980354) (Photo 1) is on a spur to Frost Road where the mgjority of the flow

11
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percolates through the road fill creating atotal barrier. The last structure inventoried on this
system (980355) is a small earthen dam that was constructed to impound water for irrigation.
The dam also aids in retaining fish stocked for recreational fisheries.

For prioritization purposes this stream was treated as potential habitat for anadromous salmonids
since the only barriers to migration were human-made. However, several stream reaches were
encountered where the flow was subsurface during early summer. If these reaches are dry the
majority of the year they may constitute natural barriersto fish migration. If thisisthe case,
these barriers would need to be re-prioritized based on resident fish species only, which could
affect their repair status. Prior to repairing any of these barriers the flow regime of the stream
should be verified. Also, the lake upstream of the dam (980355) was not included in the
estimated habitat gain used for prioritization as it would overestimate the Pl value. Barrier dams
are repaired by removal or the addition of afishway. Dam removal would result in the
elimination of the lake, invalidating itsinclusion in habitat gain. The addition of afishway at
this site may be infeasible due to insufficient water to generate proper attraction flows. As such,
the repair status of the dam (980355) has been left as undetermined until further site reviews are
undertaken. The repair status of the culvert (980354) immediately downstream of the dam is also
undetermined as the habitat needed to warrant repair is upstream of the dam. With thisin mind,
the total potential habitat gain for this system if all other barriers are fixed is estimated at 906 m?
of spawning and 779 m? of rearing habitat. Repair of the WDFW culvert (980352) would
account for approximately 50% of the rearing and 45% of spawning habitat gain. The habitat
gain associated with the WDFW culvert is contingent upon repair of the downstream barriers.

Big Valley

Within the boundaries of the Big Valley Unit (Figure 3) there is one small unnamed stream
which istributary to the Methow River. There are no natural barriers on this stream precluding
anadromous salmonid access. Five barrier culverts were identified on this stream of which two
areon WDFW land. Thefirst two barrier culverts (980374 and 980375, Photo 2) encountered
are approximately 1500 meters upstream of the mouth and only 50 meters apart. Both are on
WDFW land. Continuing upstream approximately 320 metersis a partial barrier culvert
(980378) under SR 20 and 65 meters further upstream is a barrier culvert (980379) under a
private driveway. The last barrier culvert (980380) on this stream has less than 200 meters of
habitat upstream and therefore does not have sufficient gain to warrant repair. Correcting both
culverts on the Big Valley Unit (980374 and 980375) and the additional state (980378) and
private (980379) culverts, would allow access for coho, steelhead and resident species to 169 m?
and 342 m? of spawning and summer rearing habitat, respectively. One non-barrier culvert
(980381) was located on another unnamed stream (not shown on the map) in the southeast corner
of the unit.

The only water diversion located on the Big Valley Unit was an adequately screened pump

system (980376, Photos 3& 4). The pump was located in a small lagoon which is on the same
stream as the aforementioned culverts.
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Chiliwist

Chiliwist Creek, atributary to the Okanogan River, was the only stream on the Chiliwist Unit
(Figure 4) where fish passage and screening problems were identified. The physical survey of
Chiliwist Creek revealed 14 fish passage barriers and six inadequately screened water diversions.
Of these, only one fish passage barrier (a diversion dam) and one unscreened pump diversion are
owned by WDFW (980608, Photo 5). Within the unit boundaries depicted in Figure 4 are two
barrier culverts (980566, 980567) on the county road, one barrier dam (980611) and two
unscreened diversions (980610, 980611) located on private property.

Three natural falls were identified downstream of the wildlife area, all of which are barriersto
upstream fish migration. Assuch, all barrier prioritization within the Chiliwist unit is based on
resident salmonid speciesonly. The Pl for the dam (980608) was cal culated based on the amount
of habitat downstream to the falls. This represents a potential gain of 733 m? and 1,930 m? of
spawning and rearing habitat, respectively. To realize the full potential gain, ten upstream and
three downstream fish passage barriers need to be repaired. Additionally, two upstream and one
downstream water diversions need to be adequately screened.

Golden Doe

All fish passage barriers and unscreened surface water diversions within the Golden Doe unit
were located on Alder Creek (Figure5). Thefirst barrier culvert (980099) was located
approximately 100 meters upstream of the confluence with the Methow River immediately above
Twisp-Carlton Road. Lessthan 100 meters upstream of this siteis awaterfall creating a natural
barrier to fish passage. The potential habitat gain for this barrier isless than the minimum
threshold (200 m). Therefore, the culvert does not require repair. A small dam (980100) was
built upon the waterfall to create areservoir for the intake of a gravity fed surface water
diversion. Thisdiversionisan auxiliary input to alarge irrigation canal that flows along the
Methow River. The diversion (Photo 6), consisting of a4" polyvinylchloride pipe, is unscreened.
The dam does not warrant repair due to its location on the waterfall, but the diversion requires
screening or removal. A timber dam and unscreened gravity fed surface water diversion were
located at site 980101. The dam isapartial barrier to fish passage and needs to be repaired. The
diversion was not in use at the time of inventory but should be screened if it isto be used in the
future. If it isnot going to be utilized, both the dam and the diversion should be removed.
Approximately 488 meters further upstream a barrier culvert (980102, Photo 7) was located.
There is sufficient habitat gain associated with this culvert to warrant repair.

The elimination of fish passage barriers at sites 980101 and 980102 would result in atotal gain
of 257 m? of spawning and 495 m? of rearing habitat. Since Alder Creek only support’ s resident
fish species upstream of the falls and the habitat above the barriersis greater than below, the
habitat gain was calculated downstream to the falls. Three privately owned barriers, two culverts
and one dam exist further upstream off WDFW property. These barriers do not need to be fixed
to realize the gain associated with fixing the WDFW owned barriers.

15
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Methow

The Methow Unit isthe largest unit of the Methow Wildlife Area and has the highest number of
problem culverts, dams, and diversions. Five major streams flow through the unit including,
Ramsey, Pearrygin, Bear, Beaver, and Frazer Creeks. Each drainage is discussed below working
from north to south through the unit.

Ramsey Creek flows through the northern part of the Methow Unit and is tributary to the
Chewuch River (Figure 6). Within WDFW property one barrier culvert (980458) was identified
approximately 2,000 meters upstream of the property line. Two additional barrier culverts
(980442 and 980623) were located 1,332 and 1,550 meters further upstream on USFSroads. The
number of downstream barriers and anadromous access is presently unknown due to aland
owner denying access for the downstream survey. Ramsey Creek is believed to have had
anadromous access historically, therefore, the habitat gain was cal culated upstream and
anadromous salmonids were included in the Pl calculation. Repair of these barriers would allow
access for chinook, coho, steelhead, and resident salmonids to 1,197 m? and 4,044 m? of
spawning and rearing habitat, respectively.

A barrier dam (980447) was identified at the outlet of Sullivan Pond. Repair is not required as
the outlet stream, which flows into the Chewuch Canal, is considered non-fish bearing based on
physical parameters. As such, there would be no habitat gain.

Pearrygin Creek flows through the Pearrygin Lake Access Areain addition to the Methow
Wildlife Area (Figure 6). It istributary to Pearrygin Lake and the Chewuch River viaLake
Creek. A barrier culvert (980649) was identified within the access area which blocks fish access
to an estimated 4,432 m? and 10,467 m? of spawning and rearing habitat, respectively.
Approximately 2800 meters upstream, just within the wildlife area boundary (as shown in figure
6), thereis abarrier culvert (980603) and barrier dam with an associated unscreened gravity
diversion (980604). The ownership of these are undetermined and they have not been included
in the WDFW ownership results. Due to aland owner denying access to the stream, the number
of barriers downstream of the access area and between the access and wildlife areas is unknown.
Pearrygin Creek is believed to have had anadromous access historically. Therefore, the habitat
gain was calculated upstream and anadromous salmonids were included in the Pl calculation.
Some of the species that would potentially benefit from fish passage restoration in this stream
include ESA listed chinook, steelhead, and bull trout.

Bear Creek, atributary to the Methow River, flowsin a southerly direction through the unit
(Figure 7). It hastwo large tributaries, Johnson Creek and Cougar Creek. Bear and Johnson
Creeks have no natural barriers to anadromous salmonid migration within the unit. Cougar
Creek, however, flows subsurface approximately 400 meters before reaching Bear Creek and is
considered aresident salmonid only stream. Cougar Creek is discussed independently below and
isnot included in the habitat gain estimates for Bear Creek.

18
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Twenty potential fish passage barriers (15 culverts and 5 dams) were identified on Bear and
Johnson Creeks. Of these, six are WDFW owned and include two barrier culverts (980103 and
980501) on Bear Creek, three barrier culverts (980104, 980106, and 980107) on Johnson Creek,
and one barrier culvert (980105) on Bowen Creek, atributary to Johnson Creek (Figure 7). Two
culverts (980106 and 980107) on Johnson Creek do not require repair as they are located near the
headwaters and would not provide sufficient habitat gain. The culvert on Bowen Creek (980105)
does not need repair due to insufficient habitat gain resulting from subsurface flow. The two
culverts (980103 and 980501) on Bear Creek (Photos 8 and 9) and one on Johnson Creek
(980104) requirerepair. The potential habitat gain associated with these culvertsis 7,223 m?
and 13,745 m? of spawning and rearing habitat, respectively. To realize the potential habitat
gain, thirteen additional downstream barriers (eight culverts and five dams) and one upstream
barrier (culvert) need to be repaired. Benefitting species include chinook and coho salmon,
steelhead, cutthroat, rainbow, bull and brook trout.

In addition to the features above a passable dam and properly screened gravity diversion
(980478) were located on Bear Creek. On Johnson Creek (Figure 7), a section of precast
concrete culvert standing vertically (980650) was encountered. The purpose was assumed to be
for atemporary pump diversion reservoir. No pump or pipe existed at the time of inventory. Itis
recommended that this potential diversion be investigated further.

Two culverts (980486 and 980490), three dams (980651, 980652, 980653), and one gravity
diversion (980651) were located on Cougar Creek (Figure 7). The dams are all 100% passable
and the diversion is properly screened. Both culverts are barriers and require repair. One was
downstream of Cougar lake, the other upstream. Asthisisaresident salmonid only stream,
habitat gain for Pl purposes was estimated based on the smallest stream segment affected by the
repair, whether up or downstream. The culvert (980486) downstream of the lake has a potential
gain (downstream) of 506 m? and 861 m? of spawning and rearing habitat, respectively, while
the culvert upstream (980490) has a potential of 539 m? and 906 m? of spawning and rearing
habitat, respectively (upstream).

Beaver Creek, tributary to the Methow River, flows along the eastern side of the Methow Unit
(Figure 8). The entire Beaver Creek drainage was surveyed in 1998 as part of a separate
inventory effort. This survey identified 75 potential fish passage barriers and 25 unscreened
water diversions throughout the Beaver Creek drainage. Detailed results of thisinventory are
presented in Appendix II. The survey identified two diversions and associated dams (980122 and
980135) on Beaver Creek within WDFW property. At the time of inventory one diversion
(980122) was unscreened, however, it was corrected shortly after discovery. The associated
dams were considered 100% passable to salmonids. One barrier culvert (980545) was located on
an unnamed tributary to Beaver Creek. It did not have sufficient habitat gain to warrant repair.

Three barrier culverts (980133, 980626, 980627), one barrier dam (980627), and one screened

pump diversion (980627) were identified within the Methow Unit on an unnamed tributary to
Frazer Creek (Figure 8), which is atributary to Beaver Creek. During the physical survey an
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impassabl e cascade was encountered 58 meters upstream from the mouth. Usable habitat
upstream of this point was estimated at 400 lineal meters. All the barriers are upstream of the
cascade, and the minimum habitat gain threshold could not be met for any of them. Assuch,
none require repair due to insufficient habitat gains.

Rendezvous

Cub Creek, atributary to the Chewuch River, is the main stream system that flows through the
northern end of the Rendezvous Unit (Figure 9). Cub Creek has numerous tributaries one of
which, Little Cub Creek, also flows through WDFW land. Approximately 500 meters upstream
from the mouth is a series of waterfalls with an overall drop of 10 meters, creating a barrier to
anadromous fish migration. As such, all barrier prioritization in this system is based on resident
salmonid species only. Twenty-six fish passage barriers were identified on Cub Creek and it’s
tributaries of which three are on WDFW property.

Of the three barriers on WDFW land, one is on Cub Creek (980390, Photo 10) and two are on
Little Cub Creek (980404 and 980398). All have sufficient potential habitat gain to warrant
repair. Culvert 980390 is located approximately 2300 meters upstream of the falls. Culvert
980404 and culvert 980398 are located 320 and 1200 meters, respectively, upstream from the
confluence with Cub Creek.

For the Cub Creek culvert, the habitat above the crossing was greater than below. Therefore, the
habitat gain was cal culated downstream to the falls and includes Little Cub Creek. For the Little
Cub Creek culverts, the habitat above the crossings were less than below. Therefore, the habitat
gain was calculated upstream to the headwaters or anatural barrier. Asaresult, the habitat gain
for Little Cub Creek is a subset of the gain listed for the Cub Creek culvert. Thetotal potential
gain for the Little Cub Creek culvertsis 2,256 m? and 17,085 m? of spawning and rearing habitat,
respectively. Four non-WDFW owned culverts would have to be fixed upstream to realize the
full gain. For the Cub Creek culvert, the total potential gain is 8,597 m? and 26,344 m? of
spawning and rearing habitat, respectively. In addition to the barrier repairs on Little Cub Creek,
20 (19 upstream and one downstream) non-WDFW owned fish passage barriers need to be
repaired to realize the full gain. However, the incremental gain associated with these three
barriersis sufficient to warrant repair independent of the non-WDFW owned barriers.

The only water diversion located on the Rendezvous Unit was alarge twin pump system
(980406, Photo 11). Both pumps are sufficiently screened.
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Photographs of Barriers and Diversions
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Methow Wildlife Area / Big Buck Unit / Site 980354

Photo 1. An unnamed tributary to the Twisp River. Although anadromous species are not
present at this particular site, slope alone renders this pipe a total passage barrier
for resident salmonids. The majority of flow percolates through the road fill.



Photo 2. An unnamed tributary to the Methow River. Due to the inadequate size and slope
of this culvert a large outfall drop has developed creating a near total fish passage
barrier to resident fish. If the culvert was made passable, it is likely that
anadromous species would utilize the habitat as well.

Methow Wildlife Area / Big Valley Unit / Site 980376

T i 2 i ¢ —
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Photo 3 & 4. Unnamed pond and tributary to the Methow River. An illustration of the large 50
horsepower pump and small priming pump needed to irrigate the large plot of land
WDFW manages. The intake at this site was considered to be adequately screened.



Photo 5. Chiliwist Creek (49.0034). The dam at the point of diversion was a total barrier to
fish migration at the time of inventory and requires redesign to allow for 100% fish

passage throughout the year.

Methow Wildlife Area / Golden Doe Unit / Site 980100

Photo 6. Alder Creek (48.0296). A perfect example of the various types of unscreened
hydraulic diversions located within the Methow Valley. This diversion is utilized
as an auxiliary water source to a much larger diversion from the Methow River.
The 4 inch pvc pipe is diverting water into the larger canal downstream.



Methow Wildlife Area / Gol

L i -

den Doe / Site 980102
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Photo 7. Alder Creek (48.0296). With the series of three culverts being installed at this
crossing, it was inevitable that is would eventually become a fish passage barrier
for resident salmonids.

Methow Wildlife Area / Methow Unit / Site 980103

& [

Photo 8. Bear Creek (48.0708). It is obvious, with this large of a plunge pool, that the
culvert is undersized and was placed at an incorrect slope. This crossing alone
renders 7,223 and 13,745 square meters inaccessible to several ESA listed
salmonids.



Methow Wildlife Area / Methow Unit / Site 980501

Photo 9. Bear Creek (48.0708). Due to the culvert being severely undersized and having a
slope of approximately 7%, it has probably been a fish passage barrier since the
time of installation. Notice the waterline on the inside of the culvert.



Methow Wildlife Area / Rendezvous Unit / Site 98
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Photo 10. Cub Creek (48.0737). This culvert is the largest of all fish passage barriers on the
Methow Wildlife Area. A slope greater than 1% and being undersized,
designated the culvert a fish passage barrier. There is a series of large waterfalls
several hundred meters downstream creating an anadromous barrier.

Methow Wildlife Area / Rendezvous Unit / 980406

Photo 11. Cub Creek (48.0737). A good example of large pump diversions that are
located throughout the Methow Valley. Several similar pump diversions were
inventoried off WDFW property.
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I ntroduction

The Washington Department of Fish and Wildlife's (WDFW) Saimonid Screening, Habitat
Enhancement and Restoration Division (SSHEAR), in cooperation with the Methow Wildlife
Area Manager, Enforcement Program officers, and numerous property owners, conducted an
inventory of fish passage barriers and water diversions throughout the Beaver Creek drainage.
Beaver Creek is atributary of the Methow River in eastern Washington. The purpose of the
inventory was to document and prioritize for correction all fish passage problems and unscreened
water diversions. Correction of these problems is necessary to ensure compliance with
Washington State laws and support the salmonid restoration effort.

Methods

The inventory included Beaver Creek and al its tributaries beginning at the confluence with the
Methow River. Proceeding upstream, all human-made structures were evaluated for fish passage
(culverts and dams) or fish safety (water diversions). Culvert evaluation methods are described
in the Fish Passage Barrier Assessment and Prioritization Manual (WDFW, 1998). All dams
were also assessed for passability. Dams with absolutely no plunge pool and a hydraulic drop
less than 0.8 feet and dams with hydraulic drops greater than 0.8 feet were considered partial or
total barriers, respectively. Water diversions were evaluated for compliance with WDFW fish
screening criteria. Data collected for each feature type are described in the Shoqualmie Wildlife
Area Fish Retrofit report (WDFW, 1998)

Beaver Creek habitat assessment began at the first barrier upstream from the confluence with the
Methow River. An expanded threshold determination (ETD) methodology was used for habitat
guantification and is described in the Fish Passage Barrier Assessment and Prioritization Manua
(WDFW, 1998). The ETD was augmented with reach break and natural barrier information
collected in the field.

A standard Priority Index (PI) was calculated for each fish passage barrier. Thisindex is
described in the Fish Passage Barrier Assessment and Prioritization Manual (WDFW,1998).

In order to prioritize unscreened diversions the Screening Priority Index (SPI) model was
developed based on the original formula used in prioritizing fish passage barriers. In the SPI the
habitat gain variable was replaced with the cross-sectional area of the water diversions intake.
The rational being that the size of the intake is proportional to the risk to fish. Additionally the
cost modifier was adjusted to reflect costs appropriate to screening projects. Thus alarger water
diversion would have a higher SPI value. The SPI is calculated as follows:

SPI = 5 @GHDNO)

allspecies



Where:

SPI =Priority Index

|

Relative project benefit considering cost.

The SPI is actualy the Sum (34 gecied) Of individual SPI values, one of which is calculated
for each species present in astream (e.g., SPl ., is added to SPI ,,, to obtain SPl; gl

Areaof Intake
Cross-sectional area of the water diversion intake expressed in square feet.

Intake areais used as an estimate of potential fished saved (i.e. more flow isrelated to
more fish).

Mobility Modifier

Accounts for benefits to each fish stock for increased mobility (access to habitat being
evaluated); gives greater weight to projects that increase productivity of speciesthat are
highly mobile and subject to geographically diverse recreational and commercial fisheries
by providing access to habitat currently limiting productivity.

2 = Highly mobile stock subject to geographically diverse recreational and commercial
fisheries (anadromous species)

1 = Moderately mobile stock subject to local recreational fisheries (resident species)
Species Condition M odifier

Representation of status of species present; gives greater weight to less healthy species as
listed in the Washington State Salmon and Steelhead Stock Inventory (SASSI) report,
(WDF, et. a., 1992), Salmonid Stock Inventory Bull Trout and Dolly Varden Appendix,
(WDFW, et. a., 1997) and Salmonid Stock Inventory Cutthroat Trout Appendix,
(WDFW, et. al., 1998). In the absence of a SASSI assignment, stock condition should be
estimated using the best available information.

3 = Condition of species considered critical.

2 = Condition of species considered depressed or stock of concern.

1 = species not meeting the conditions for 2 or 3.



C = Cost Modifier

> Representation of projected cost of project; gives greater weight to less costly projects.
3 = incremental funds needed < $1,000...
2 = incremental funds needed >$1,000 and <$5,000...

1 = incremental funds needed >$5,000...

Results and Discussion

The inventory and physical habitat surveys covered approximately 58 lineal miles of stream
including Beaver Creek and 18 tributaries. A total of 143 features (68 culverts, 40 dams, 23
gravity diversions and 12 pump diversions) were identified and evaluated within the drainage.
Fifty-eight culverts and al the other features were considered to be in fish bearing streams. The
total potential spawning and summer rearing habitat gains for the drainage are estimated at
51,338 and 114,336 square meters, respectively. Anadromous fish access extended to the very
headwaters of all streams within the Beaver Creek drainage, except for the furthest upstream
reaches of South Fork Beaver Creek and Volstead Creek. Table 1 summarizes the total number
of culverts, dams, and water diversions evaluated, the number of fish passage barriers, and the
number of screened and unscreened diversions. Figure 1 displays the locations of each feature.
The site ID numbers shown on the map are WDFW reference numbers used to track the features
in the inventory database.

Of the 58 culvertsin fish bearing waters, only three were considered to be 100% passable to
salmonids. The remaining 55 culverts, comprising 52 stream crossings, were identified as
potential barriers to fish passage. Of the 40 dams, 23 were for irrigation, 16 for channel
rehabilitation and one for recreational purposes. Thirty-six of the dams are full spanning of
which 23 were identified as barriers to upstream migration with the remaining 13 being 100%
passable. The four partially spanning dams were considered 100% passable to salmonids.
Analysis of habitat surveysindicated that significant habitat or fish production gain would be
realized at al barriers except for two culvert crossings (sites 980165 and 980228). These two
sites were considered to have no significant habitat gain upstream. Table 2 lists all fish passage
barriersincluding site ID, stream name, WRIA, tributary to, river mile, barrier type, spawning
and rearing area, numbers of additional human-made barriers, percent passability, and PI.

Thirty-six water diversions, consisting of 24 gravity and 12 pump, were evaluated. Four gravity
and six pump diversions were properly screened. The remainder were unscreened. Twenty-three
of the diversions have associated diversion dams (included in dam figures above), of which 13
are fish passage barriers. Table 3 lists all unscreened diversions including stream name, WRIA,
tributary to, river mile, diversion type, the intake dimensions, cross-sectional area and the SPI.
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Table 3. List of unscreened water diversionsincluding: site ID, owner type, stream name,
tributary to, WRIA, river mile, diversion type, intake dimensions, intake cross-sectional area and
SPI.

SitelD | Owner Stream TribTo WRIA | River | Diversio Intake X-sect SPI
Mile nType | Dimensions (ft?)

980112 private | Beaver Cr | Methow R | 48.0307 1.64 gravity 8.0 x 4.0 (ft) 32.0 5.03
980113 private | Beaver Cr | Methow R | 48.0307 2.06 gravity 4.0x 4.0 (ft) 16.0 4.22
980115 private | Beaver Cr | Methow R | 48.0307 291 gravity 2.5x 3.0 (ft) 75 3.50
980118 private | Beaver Cr | Methow R | 48.0307 4.16 gravity 4.0x 2.0 (ft) 8.0 3.56
980119 private | Beaver Cr | Methow R | 48.0307 5.00 gravity 3.0x 2.0 (ft) 6.0 331
980120 private | Beaver Cr | Methow R | 48.0307 5.27 gravity 3.0x 2.0 (ft) 6.0 331
980121 private | Beaver Cr | Methow R | 48.0307 6.64 gravity 6.0 x 3.0 (ft) 18.0 4.36
980122 state Beaver Cr | Methow R | 48.0307 6.92 gravity 3.0x 3.0 (ft) 9.0 3.66
980139 private | Beaver Cr | Methow R | 48.0307 7.36 gravity 2.5x0.5 (ft) 1.25 2.24
980136 private | Beaver Cr | Methow R | 48.0307 8.99 gravity 2.5x 3.0 (ft) 75 3.50

980125 private Frazer Cr Beaver Cr | 48.0309 0.32 gravity 4.3 x 3.5 (ft) 15.05 4.17

980127 private Frazer Cr Beaver Cr | 48.0309 0.44 gravity 3.0x 3.0 (ft) 9.0 4.82
980128 private Frazer Cr Beaver Cr | 48.0309 0.47 pump 3.5(in) dia 0.3 1.52
980129 private Frazer Cr Beaver Cr | 48.0309 0.49 gravity 3.3x 25 (ft) 8.25 4,72
980154 | private Frazer Cr Beaver Cr | 48.0309 1.45 gravity 2.5x 1.0 (ft) 25 3.16
980157 private Frazer Cr Beaver Cr | 48.0309 1.57 pump 2.0 (in) dia 0.15 1.08
980198 private Frazer Cr Beaver Cr | 48.0309 1.66 gravity 1.8 x 1.0 (ft) 1.8 245
980201 private Frazer Cr Beaver Cr | 48.0309 1.76 pump 2.0 (in) dia. 0.15 1.08
980202 private Frazer Cr Beaver Cr | 48.0309 1.82 gravity 0.5x 0.5 (ft) 0.25 197
980204 | private Frazer Cr Beaver Cr | 48.0309 244 pump 1.0 (in) dia 0.05 0.62
980209 private Frazer Cr Beaver Cr | 48.0309 311 pump 2.0 (in) dia 0.15 1.08
980210 private Frazer Cr Beaver Cr | 48.0309 3.80 gravity 0.7 x 0.7 (ft) 0.49 2.33
980214 | private Frazer Cr Beaver Cr | 48.0309 4.44 gravity 0.2x0.2 (ft) 0.04 221
980220 private Storer Cr Beaver Cr | 48.0309 0.11 pump 6.0 (in) dia. 0.5 1.97

980221 private Storer Cr Beaver Cr | 48.0335 0.12 gravity 4.0x 3.0 (ft) 12.0 3.94




Recommendations

The primary purpose of this report isto provide guidance in the effort to restore salmonidsto
Beaver Creek. Methow Basin spring chinook are proposed as “endangered”, steelhead are listed
as “endangered”, and bull trout are listed as “threatened” under the federal Endangered Species
Act. The WDFW has taken a proactive approach in restoring fish passage and protecting fish
from unscreened water diversions to help restore these and other salmonids.

The WDFW proposes a phased approach, spanning several years, to correcting fish passage and
water diversion problemsin the Beaver Creek drainage. Correctionswill begin at the
downstream-most problem and proceed upstream on areach by reach basis. The reaches will
typically be defined as the area between total fish passage barriers. Asfish passageis provided
into areach, unscreened water diversions within that reach need to be corrected to ensure that no
fishareput at risk. For each phase, correction efforts will be based on stock status, habitat gain,
fish protection, logistics, and funding. This approach does not preclude landowners from fixing
problems prior to the phase associated with their structure(s).

Phasel. Frazer Creek and Bear Creek Diversions- WDFW Owned

WDFW completed screening of Frazer Creek and Bear Creek diversionsin 1997.

Phasell. Inventory and Habitat Surveys

During the summer of 1998, WDFW completed an inventory of al fish passage structures and
water diversions. Concurrently, WDFW evaluated the habitat within the Beaver Creek drainage.
The surveys provided evidence of excellent fish habitat, free of natural fish passage barriers.

Phaselll. Beaver Creek Diversion - WDFW / Private Owned

For 1999, WDFW has scheduled construction for screening the Beaver Creek diversion at river
mile 6.92 (site 980122).

Phase V. Beaver Creek from SR 153 to SR 20

The WDFW and WSDOT are planning to correct the barrier culvert at SR 153 (980108) in 2000.
At the same time all unscreened water diversions and fish passage barriers between SR 153 and
SR 20 (980114) will need to be corrected. There are two unscreened water diversions (980112,
980113) and three dams (980111, 980112, 980113) which require correction.



PhaseV. Beaver Creek from SR 20 to Site 980116 & Frazer Creek Site 980126

Phase V begins with the correction of the barrier culvert at SR 20 (980114) and includes one dam
(980115) and one culvert crossing (980116) on Beaver Creek and two culvert crossings (980147,
980126) on Frazer Creek.

Phase VI. Beaver Creek from Site 980117 to 980136

In this reach there are six unscreened gravity diversions (980118, 980119, 980120, 98121,
980136, 980139) and four dams (980117, 980118, 980119, 980136) which require correction.

Phase VII. Frazer Creek from Site 98125 to Site 980149

This reach contains two culverts crossings (980124, 980127), three dams (980125, 980129,
980149), and four unscreened gravity diversions (980125, 980127, 980128, 980129) which need
correction.

Phase VIII. Frazer Creek from Site 980151 to Site 980204

Within this reach there are six culvert crossings (980151, 980152, 980153, 980158, 980199,
980203), three dams (980154, 980157, 980198), three unscreened gravity diversions (980154,
980198, 980202), and three unscreened pump diversions (980157, 980201, 980204) which need
correction.

Phase | X. Frazer Creck from Site 980132 to Site 980214

This section contains six culvert crossings (980132, 980131, 980133, 980205, 980206, 980211),
two dams (980208, 980210), two unscreened gravity diversions (980210, 980214), and one
unscreened pump diversion (980209) which need correction. Culverts 980131 and 980133 are
on tributaries to Frazer Creek and may be done at different time.

Phase X. Storer Creek

Storer Creek has four culvert crossings (980219, 980222, 980223, 980224), one dam (980225),
one unscreened gravity diversion (980221), and one unscreened pump diversion (980220) which
need correction.

Phase X1. U.S. Forest Service Structures
All structures upstream of site 980136 on Beaver Creek are owned and managed by the Methow

Valley Ranger District, asis site 980215 on Frazer Creek. Correction of these structuresisthe
responsibility of the federal government.
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APPENDIX 11

Complete List of Structures Inventoried on the Methow Wildlife Area
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