


Foreword

Bull Trout (Salvelinus confluentus) are listed as Threatened under the Endangered Species Act,
and recovery strategies for this species are divided into six recovery units. The Yakima River
Basin is one of 24 core areas within the Mid-Columbia River Recovery Unit, which stretches
across eastern Washington, eastern Oregon, and portions of Idaho. Historically, the Yakima
River Basin was home to 15 genetically distinct populations of Bull Trout, 3 of which have been
extirpated. Bull Trout in the Yakima River Basin exhibit three generally accepted life history
types: resident, fluvial, and adfluvial. In the Yakima River Basin, most Bull Trout populations
exhibit an adfluvial life history characterized by spawning and juvenile rearing in tributary
habitats and sub-adult and adult rearing in lakes and reservoirs. A primary threat to Yakima
Basin Bull Trout is loss of habitat connectivity and migration corridors due to the construction
of dams without fish passage. Fish exit headwater systems through dam outlet works and are
unable to return to their natal streams to spawn (U.S. Fish and Wildlife Service 2015). Until
permanent fish passage is installed, interim trap and haul is used to transport Bull Trout
upstream of dams so that entrained individuals can access their natal spawning tributaries.

A study on the North Fork Tieton River to assess Bull Trout passage at Clear Creek Dam from
2012-2015 indicated a need to improve on-site fish passage (Thomas et al. 2013, 2014; Thomas
and Monk 2015, 2016). As a result, a trap and haul program was implemented in 2016 at Clear
Creek Dam as an interim fish passage measure. Given the success of the program at Clear Creek
Dam (Thomas and Monk 2015, 2016; Thomas et al. 2017, 2018), trap and haul was
implemented at other dams in the Yakima River Basin (Bumping, Kachess, and Keechelus dams
in 2019 and Tieton Dam in 2020). As reported here for 2023, we collected 53 Bull Trout below
Clear Creek Dam, 26 of which were of North Fork Tieton River origin, and 15 Bull Trout below
Keechelus Dam, 2 of which were of Kachess River origin. We did not collect any Bull Trout
below Bumping, Kachess, or Tieton dams in 2023.

Monitoring sites detected the movement of 2023 Bull Trout transports throughout our study
area. Of the 25 Bull Trout transported above Clear Creek Dam in 2023, we detected 15
individuals, presumably spawners, at PIT antennas in the North Fork Tieton River. Four Bull
Trout were detected at the upstream end of the fish ladder at the Clear Creek Dam spillway
between October and December, two of which had been previously detected in the North Fork
Tieton River, indicating these fish likely passed downstream of the dam after spawning. In the
upper Yakima Basin, we did not detect either of the two Kachess River-origin Bull Trout that we
transported from Keechelus Dam to Kachess Reservoir. Of the 13 Gold Creek-origin Bull Trout
transported above Keechelus Dam, 5 were detected in the lower section of Gold Creek, and 2
were additionally detected in the upstream spawning reaches of Gold Creek. One Bull Trout
released into Keechelus Reservoir in 2023 re-entrained a month after being transported.



Acoustic monitoring indicated changes to movement patterns and habitat use in 2023 with lake
elevation that was consistent with drought conditions. These changes suggest that The Narrows
may serve as a barrier to passage in low water conditions but is likely a thermal barrier before it
becomes impassible.

Goals and Objectives

The ongoing goals of the Bull Trout Transport Project are to increase viability of Bull Trout
populations and provide connectivity for fish disconnected from natal spawning tributaries
above Bumping, Clear Creek, Kachess, Keechelus, and Tieton dams. Our specific objectives were
to: 1) capture Bull Trout in stilling basins directly below Bumping, Clear Creek, Kachess,
Keechelus, and Tieton dams, 2) implant Passive Integrated Transponder (PIT) tags in captured
Bull Trout and obtain tissue samples for rapid response genetic testing, 3) snorkel when feasible
to evaluate the efficacy of collection methods and identify other fish species present, 4)
transport and release tagged Bull Trout above the dams to provide access to spawning
tributaries as determined from rapid response genetic testing, and 5) use PIT tag antenna and
acoustic telemetry sites to monitor the movement and survival of transported Bull Trout.

Methods

Study Area

Bull Trout trap and haul occurred in two main regions of the Yakima River Basin: the upper
Yakima River Basin and the Naches River Basin.

In the upper Yakima River Basin, collection occurred within the stilling basins of Kachess Dam
and Keechelus Dam. These dams are located upstream of Easton Dam, which impounds the
Yakima River to form Easton Reservoir near Easton, Washington. The ‘Keechelus Arm’ of the
Yakima River extends northwest from Easton Reservoir about 18 km upstream to Keechelus
Dam, which impounds Keechelus Reservoir. The lower Kachess River extends north 1-km
upstream from Easton Reservoir to Kachess Dam, which impounds Kachess Reservoir. Kachess
Reservoir is comprised of Little Kachess Lake on the north end of the reservoir and Big Kachess
Lake on the south end of the reservoir, connected by a channel called The Narrows (Figure 1).

In the Naches River Basin, collection occurred within the stilling basins of Bumping Dam, Clear
Creek Dam, and Tieton Dam. Bumping Dam impounds Bumping Reservoir and is located on the
Bumping River, a tributary of the Naches River. The Bumping River flows northeast, where it
joins the American River and then the Little Naches River, to form the Naches River. The
confluence of the Bumping and Little Naches rivers is about 89 km upstream of where the
Naches River enters the Yakima River near Yakima, Washington. Tieton Dam, which impounds



Rimrock Reservoir, is located on the Tieton River, 35 km upstream of the confluence of the
Tieton and Naches rivers near the town of Naches, Washington. About 1 km upstream of
Rimrock Reservoir, Clear Creek Dam impounds the confluence of the North Fork Tieton River
and Clear Creek to form Clear Creek Reservoir.

Monitoring Locations

PIT antennas and arrays (i.e., more than one antenna per site) were used to monitor the
movement of Bull Trout throughout the study area and were installed and maintained
collaboratively with Yakama Nation Fisheries. Monitored spawning tributaries in the upper
Yakima River Basin included Gold Creek, a tributary of Keechelus Reservoir, as well as Box
Canyon Creek and the upper Kachess River, tributaries of Kachess Reservoir. There were two
sites on Gold Creek: a lower antenna (G90; 47.39096, -121.38244) at river kilometer 0.5
between the eastern span of 1-90 and National Forest Road 4832 and an upper array (UGC1,
UGC2; 47.41381, -121.36446) at river kilometer 4. In 2023, there were two sites on Box Canyon
Creek: an array in Box Canyon Creek (BOX1, BOX2; 47.35952, -121.24575) at river kilometer 0.2,
and a temporary antenna site in the Box Canyon Creek flume (BOX3; 47.36473, -121.24316)
that operated during October 2023. There were two arrays on the upper Kachess River: a
downstream site (KACL, KACL2; 47.40525, -121.23914) and an upstream site (KR1, KR2;
47.41560, -121.23904) that were located 0.2 and 1 km upstream of Kachess Reservoir,
respectively. In addition to spawning tributaries, monitoring also occurred in The Narrows, Cold
Creek (a tributary of Keechelus Reservoir), and the mainstem Yakima River located downstream
from Keechelus Dam. Antenna sites were temporarily located in Cold Creek (COLD; 47.36748,
-121.39359), approximately 0.1 km downstream from a barrier culvert, and The Narrows
(NARN; 47.35519, -121.23773) when sufficiently low pool elevation in Kachess Reservoir
transformed the area between Little and Big Kachess lakes into a single riverine channel. Lastly,
there was an array site (KCH1, KCH2, KCH3; 47.32077, -121.33599), located at river kilometer
345 on the Yakima River, approximately 0.2 km downstream from Keechelus Dam (Figure 1).

Monitored spawning tributaries in the upper Naches River Basin included Indian Creek and the
South Fork Tieton River, tributaries of Rimrock Reservoir, as well as the North Fork Tieton River,
which is both a tributary of Rimrock Reservoir and Clear Creek Reservoir. Hereafter, references
to the North Fork Tieton River refer to the section of the river that is upstream of Clear Creek
Reservoir unless otherwise specified. There were two antenna sites on the South Fork Tieton
River: a lower site (LSFT; 46.62399, -121.13116) and an upper site (SFT; 46.59678, -121.21034)
located at river kilometers 0.5 and 8.5, respectively. An array site in Indian Creek (IND1, IND2;
46.64615, -121.25242) was located at river kilometer 0.9. Multiple antennas were located near
Clear Creek Dam: one in the outlet channel (OCH; 46.62805, -121.27001), 80 m downstream
from the dam, and one at the upstream end of the fish ladder (ULD; 46.62933, -121.27280)
within the spillway channel, north of the dam (Figure 1). Two antenna sites were located on the
North Fork Tieton River: a lower site (NFT; 46.62165, -121.30086) at river kilometer 1.2 and an
upper site (UPNFT; 46.57970, -121.35352) at river kilometer 9.5 (Figure 1). We do not monitor
Deep Creek, a spawning tributary of Bumping Reservoir in the Naches River Basin, because we
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2-4 times through 1- inch polyethylene piping. Ends of the piping were connected to a 5.1-cm
diameter, 3-way PVC ‘T’ fitting. Both ends of the coiled wire were soldered to a collection of
capacitors which were chosen based on the inductance of the antenna coil and attached to the
antenna motherboard via a hydrovolt cable (AK Industries, Rancho Domingo, California). DC
power was supplied to the motherboard from four, 6-volt batteries wired together in series,
forming a 24-volt configuration. Batteries were charged by 300W/24V solar panels (Grape
Solar, Eugene, Oregon) mounted to a wooden frame that faced 120° - 150° (Southeast). Output
from the solar panels was regulated by a solar controller (ProStar PS-15 or PS-30, Morningstar
Inc., Newtown, Pennsylvania). The solar controller and batteries were housed in a steel storage
chest (Ridge Tool Company, Elyria, Ohio). The Box Canyon Creek array was powered by a
thermoelectric generator (TEG; Global Power Technologies, Calgary, Alberta, Canada) fueled by
propane stored in a 94.6-L (25-gal) tank, which supplied 24V of continuous DC power to the
array.

Antenna coils were installed in either a horizontal pass-by (i.e., flat-plate) or vertical pass-
through configuration. Generally, flat-plate antennas are less susceptible to displacement from
high water events and associated debris, whereas pass-through antennas better detect fish
across a range of water levels but are more susceptible to damage during high water events.

Most monitoring sites were set up in a flat-plate configuration, lying flat on the creek bed from
bank to bank (Figure 2). The piping housing the antenna coils was affixed to the stream bed
using 0.8-cm (5/16-inch) barbed rebar anchors with 2.5-cm (1-inch) threadless eye nuts welded
near the top of the rebar. The anchors were driven into the stream bed using a gas-powered
post driver (Titan, Nevada, Missouri), and the antenna piping was secured to the anchors with
nylon straps (NRS Inc., Moscow, Idaho). Pass-through antennas (Figure 3) were operated at
lower Gold Creek (G90), Clear Creek Dam fish ladder (ULD), and the upstream antenna at
Keechelus Dam outlet channel (KCH1). At the lower site on Gold Creek and upstream antenna in
the Keechelus Dam outlet channel, the antennas were about 2 m tall and spanned the entire
width of the stream. An antenna support cable (1/2 in, 1,250 Ib Greenlee pulling tape) was
affixed from one bank to the other, with each end attached to a 3.1-m U-channel signpost. Zip
ties and/or nylon straps were used to affix the antenna to the support cable. The bottom
portion of the pass-through antenna was affixed to the streambed following the same methods
as the flat-plate configuration. A pass-through antenna was also installed at the upper section
of the fish ladder at Clear Creek Dam but was sized to fit the upstream terminus of the fish
ladder which was designed as an exit point for upstream migrating fish and an entry point for
downstream migrating fish.

Submersible PIT antennas (Biomark Inc, Boise, Idaho) were deployed at five sites in 2023: Cold
Creek (COLD), The Narrows (NARN), the Box Canyon flume (BOX3) as well as two sites on the
upper Kachess River (KR1, KR2 and KACL, KACL2). The submersible antenna is a 2-meter
diameter flat plate design, containing a waterproof housing for the 1IS1001 and a rechargeable
battery pack (Figure 4). Batteries were swapped and recharged monthly. When deployed, the









Fish Collection, Processing, and Release

Collection

Sampling methods consisted of a combination of hook-and-line angling, snorkeling, and tangle
nets. The sampling methods used at any particular dam depended on water velocities suitable
for safely deploying nets and snorkeling, water clarity suitable for snorkeling, and water
temperatures within the range specified in our sampling permit for handling and tagging fish
(i.e., < 15°C). We attempted to sample at least three times at each of the five stilling basins but
continued to sample if fish were still present.

We sampled via hook-and-line angling with artificial lures and a single, barbless hook. This
method was typically implemented for 1-2 hours depending on the number of fish captured.
The crew focused mainly on sampling in the stilling basin below the dams, but hook-and-line
sampling also occurred downstream of the stilling basins at Clear Creek, Tieton, and Keechelus
dams. We also sampled in the spillway channel at Clear Creek Dam.

Our snorkeling crew consisted of snorkelers and a data collector following Thurow and Schill
(1996). We counted adult Bull Trout below each stilling basin after hook-and-line sampling, with
the area snorkeled contingent on instream conditions at the time of the survey. Thurow and
Schill (1996) found no significant difference between day and night abundances of adult Bull
Trout, therefore we conducted our surveys during daytime. We also recorded counts of other
fish species. Snorkeling was not conducted at Clear Creek and Tieton dams because of poor
water clarity and high-water velocities.

After snorkeling, we deployed tangle nets either by placing them across stream reaches where
snorkelers directed fish towards the nets, or by passively fishing without snorkelers. In both
cases, nets were constantly monitored, and fish were immediately removed from nets using
knot-free dip nets. Nets were constructed of 7.5-cm stretch mesh and 3.5-kg (8-Ib test)
monofilament and were cut as needed to minimize fish injury during removal. Tangle nets were
not deployed at Kachess Dam.

Upon capture, Bull Trout were placed in a holding pen (0.9 x 1.2 x 1.8 meter) constructed of
perforated stainless steel with lockable latches that was submerged in an area of acceptable
flow (Figure 5). The holding pen was used to protect Bull Trout until they could be released
according to genetic test results. Bull Trout generally remained in the holding pen for 24 hours.

Processing

Following collection, each fish was removed from the holding pen using a dip net and placed in
a 75.7-liter (80-quart) cooler containing a buffered anesthetic solution using river water, 50
mg/L of MS-222, NaHCOs buffer (i.e., baking soda), and StressCoat. MS-222 is acidic, so buffer
was added until pH was approximately 7 as measured by a Eutech Instruments pHTestr20 (Cole-
Parmer, Vernon Hills, lllinois). We removed fish from the solution when they were fully sedated
(2-5 min), scanned them for a PIT tag using a HPR Lite Handheld PIT Tag Reader (Biomark, Boise,
Idaho), and measured their length (fork and total length; mm). For individuals without a PIT tag,
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