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Introduction 

Purpose 
The purpose of this report is to document fish salvage activities from the Tieton Dam 
stilling basin below Rimrock Reservoir.  Tieton Dam is located at RM 21.2 of the Tieton 
River, tributary within the Yakima River basin, Washington.  This report is intended to 
satisfy the reporting requirements of the Hydraulic Project Approval (HPA) permit (ST-
F7292-01) issued by the Habitat Division of Washington Department of Fish and 
Wildlife (WDFW), and the Scientific Collection Permit (SCP) (05-572) issued by 
WDFW.  

Project Description 
Tieton Hydropower, LLC intends to construct a concrete structure to house electrical 
turbines at the existing outlet works of Tieton Dam.  The 13.6 megawatt run-of-the-river 
hydropower project will use the outlet works of the existing Tieton Dam, a storage 
project owned and operated by the U.S. Bureau of Reclamation (USBR).  Installation of 
the turbines and electrical generating facility will occur after the concrete structure is 
completed. Construction of the concrete structure was scheduled for November 2005 and 
the generation facility is scheduled for commissioning in June 2006. In order to build the 
concrete structure, it was necessary to dewater the Tieton Dam stilling basin.  The stilling 
basin was an estimated 200 ft. long, 175 ft. wide, and 25 ft. deep with an approximate 
volume of 5 million gallons (Figure 1). 

 
Figure 1.  Stilling basin below Tieton Dam.  Photo taken prior to initiation of construction and 
salvage activities.     



The Biological Opinion (Lewis 2002) for the Tieton Hydropower Project mandated that 
any bull trout (Salvelinus confluentus) and steelhead (Oncorhynchus mykiss) that become 
isolated from the Tieton River stream channel during construction be salvaged.  Tieton 
Hydropower, LLC. contracted S.P. Cramer & Associates, Inc. (SPCA) to work with state 
and federal agencies to develop a salvage plan and to conduct salvage activities.  SPCA, 
in conjunction with WDFW and U.S. Fish and Wildlife Service (USFWS) developed a 
salvage plan for protecting the fish resources in the Tieton Dam stilling basin (Daigneault 
et al. 2005).   Methods and provisions within the salvage plan were written for 
consistency with requirements of the HPA permit, the Biological Opinion from the 
USFWS regarding project effects to bull trout (Lewis 2002), and the Endangered Species 
Act (ESA) Section 7 Informal Consultation from NOAA Fisheries (Lohn 2002). 

Methods 

General Approach 
The methods implemented for fish salvage generally followed those prescribed within the 
salvage plan (Daigneault et al. 2005).  Our approach was to draw the stilling basin down 
slowly to concentrate fish, then initiate salvage efforts and continue drawdown and 
salvage until all fish were removed.  Any kokanee that were captured were sorted and 
preserved for donation to a local food bank.  All other fish were held for a short period of 
time in shore based holding tanks with flow through and aeration capabilities (Figure 2).  
Total volume capacity of the shore based tank system was roughly 500 gallons.  Within 
the shore based tanks, bull trout were held separately from all other species.  All fish 
were held until it appeared they had sufficiently recovered from stress of capture.  
Holding time typically ranged from 1-2 hours.  As a precautionary measure, bull trout 
holding times were longer and ranged from 1-3 hours.  

Of the first 25 bull trout captured, WDFW radio-tagged twelve.  All of these 25 bull trout 
were transported by WDFW to a pre-selected release location at the Wapatox irrigation 
diversion near the confluence of the Tieton and Naches rivers.   Though the salvage plan 
stated that all bull trout would be released at this location, both WDFW and USFWS 
provided authorization on site to release any remaining bull trout into the Tieton River 
just downstream of the stilling basin.  It was at this site that all fish of other species were 
released (kokanee excepted).  This location was selected based on it’s proximity to the 
salvage location, and because it was believed that the depth and velocity characteristics of 
the location were conducive to continued recovery of salvaged fish following release.  



 
Figure 2.  Shore based holding tank system in which salvaged fish were held prior to release.   

Just prior to releasing fish, fish were processed.  For bull trout, total length and fork 
length were measured for each fish, and weight was determined for all radio-tagged fish.  
In addition, genetic samples were taken from the lower portion of the caudal fin.  All 
genetic samples were provided to WDFW for processing and analysis. For other species, 
processing involved counting fish and estimating fork lengths.  Length data for kokanee 
were not collected due to the large numbers of kokanee salvaged and relatively uniform 
lengths among the population.  Kokanee numbers from each salvage effort were 
approximated so that additional time could be spent processing other species.  Length 
data were collected from the first 388 O. mykiss encountered, and thereafter only for O. 
mykiss greater than twelve inches total length.  The large number of O. mykiss captured, 
and the rate at which fish were being captured precluded estimation of length on all fish.   
For the remaining species, all fish were measured initially.  Once too many fish were 
being captured to measure all fish, lengths were estimated from a portion of fish captured.  
That proportion varied depending on the rates at which fish were being processed.   

All mortalities among fish captured or held were documented.  There was no attempt to 
examine post-release mortality for any species.   

Drawdown and Stranding Monitoring 
Mountain States Construction (Mt. States), under contract to Tieton Hydropower LLC, 
constructed a bypass channel to maintain river flow within the Tieton River by 
channeling water from the dam, around the stilling basin, and into the river just 
downstream of the stilling basin while flow from the dam to the stilling basin was halted.  
The bypass channel was put into operation on the afternoon of November 10th, bypassing 
approximately 50cfs.  USBR personnel worked to configure flow rates over the next 
several hours, and flow from Tieton Dam directly into the stilling basin was halted in the 



late afternoon of November 10th.  Active pumping of the stilling basin began shortly 
thereafter at 16:00. 

The salvage plan called for an initial drawdown to a depth of 5 feet (drawing 
approximately 20 feet of water from the basin) prior to initiating active fish salvage.  The 
drawdown rate specified within the plan was 6 inches per hour.  Actual drawdown rates 
were variable, but averaged near 4 inches per hour.  The target depth of 5 feet was 
reached shortly before midnight on November 12th.   Various pumps were then used in 
concert to maintain the stilling basin depth at 5 feet (+/- 2 inches) until active salvage was 
initiated the following day.  Pumping needed to continue to maintain stilling basin depth 
because a significant amount of overflow from the bypass channel outlet was returning to 
the stilling basin.   

Throughout the drawdown process, two biologists monitored the wetted edge of the 
stilling basin for stranding every hour.  The two biologists would walk the entire 
circumference of the stilling basin, carefully looking under rocks and in isolated pools for 
any stranded fish.  Live fish stranded were immediately placed in a bucket and were 
taken to the shore based holding tanks. Any dead fish encountered were collected, 
preserved on ice in plastic bags, and cause of death was ascertained. Also during 
drawdown, temperature and dissolved oxygen levels of the basin were monitored every 
six hours.  Temperature and dissolved oxygen were recorded at a depth of 2-4 feet at the 
deepest portion of the basin using a handheld digital temperature/dissolved oxygen meter 
from GeoTech.   

Active Salvage  
Active salvage and drawdown occurred primarily in daylight hours.  At night, water 
levels were maintained by Mt. States within +/- 2 inches of the level when salvage 
activities ceased the previous evening.  Salvage methods included tangle netting, beach 
seining, dip netting, and backpack electrofishing.  With each capture method, once fish 
were captured they were placed into temporary holding tanks such as coolers or totes and 
were soon transported to the shore based holding tanks for recovery and processing.   

The initial salvage method was deployment of variable mesh tangle nets.  Throughout the 
project we employed three tangle nets.  One net was 75 feet long and 6 feet deep with 
three 25 foot panels of 2”, 1”, and ½” mesh sizes.  A second net was 50 feet long by 4 
feet deep with two 25 foot panels of 2” and 1” mesh.  The third net was also 50’ x 4’ with 
2” and ½” mesh panels.  Each net had a lead line and floating line to weight the net to the 
substrate and maintain vertical position.  Nets were deployed from a 12 foot inflatable 
raft.  The finest mesh end of the net was anchored on shore and coarse mesh end was 
extended into the middle of the basin.  Nets were deployed no longer than five minutes 
before net retrieval was initiated.  Net retrieval involved four people.  Three people in the 
inflatable raft, and one person in a dry suit in the water.  One person in the raft was 
responsible for rowing, and the other two sat at the bow of the boat retrieving the net, 
removing fish, and placing fish into on-board containers.  The responsibility of the person 
in the dry suit was to monitor the net for the capture of any bull trout, and immediately 
remove bull trout from the tangle net.  That person also assisted with removal of fish 
from the net near the boat.   



The substrate of the stilling basin was predominately large and angular rip-rap making 
beach seining a difficult salvage tactic.  However, drawdown of the basin exposed a 
gravel bar at the southwestern end of the basin providing an opportunity for beach 
seining.  We employed a 25 foot long by 8 foot deep beach seine.  The beach seine was 
operated by two people with one person remaining stationary at shore and the other 
person sweeping in a semi-circle around the stationary person.     

Once the basin had been drawn down to the point that the maximum depth was 2-3 feet, 
dip-netting in the deepest remaining portions of the basin was employed.  Dip netting, 
along with backpack electrofishing were the primary salvage techniques for the 
remainder of the salvage process.  We employed at Smith-Root Model 12-B electrofisher 
using non-pulsed DC current, set at an output of 300 Volts.   Beginning once the 
maximum depth was approximately 2 feet, intermittent electrofishing continued 
throughout the latter portion of salvage operations.  While we made efforts to minimize 
the number of times fish were exposed to electrofishing, the nature of the substrate left 
electrofishing as the only feasible salvage option once the basin had been drawn down to 
<1 foot deep.   

Results 
Drawdown of the basin began in the evening of November 10th.  Active salvage efforts 
were initiated on the morning of November 13th and concluded at noon on November 
15th.  Due to constant inflow of water from several sources and limitations with available 
pumps, the basin could not be completely dewatered.  The maximum remaining depth 
upon conclusion of salvage efforts was approximately 9 inches and the total surface area 
of remaining water was approximately 30 square meters (Figure 3).  While a few fish 
remained within the basin, SPCA biologists felt that a large majority of those fish were 
kokanee, and that further salvage efforts were not warranted.  Termination of salvage 
activities was approved by WDFW and USFWS biologists on site.   

Nearly 10,000 fish were salvaged from the Tieton dam stilling basin (Table 1).  The 
majority of fish salvaged were O. mykiss and kokanee with 4,726 and 4,400 fish 
recovered respectively.  Thirty-seven bull trout were recovered. Other fish captured 
included cutthroat trout (O. clarki), mountain whitefish (Prosopium williamsoni), dace 
(Rhinichthys spp.), sculpin (Cottus spp.), coho (O. kisutch), Chinook (O. tschawytscha), 
sucker (Catostomus spp.), and redside shiners (Richardsonius balteatus).   

Kokanee excluded, pre-release mortality rates were extremely low with only 0.5-11.1% 
mortality by species, and 0.5% overall.  Most importantly, there were no pre-release 
mortalities of bull trout.  A cursory examination of the site where fish (aside from bull 
trout transported to the Naches River by WDFW) were released indicated that initial 
post-release mortality was very low.  Only five mortalities, four of which were mountain 
whitefish, and one of which was an O. mykiss were observed at the release location.  
Those mortalities are not accounted for in Table 1.   

 



    
Figure 3.  Photo of the stilling basin following dewatering and termination of salvage activities.  Note 
the small volume of residual water in the bottom of the basin.   

 
Table 1.  Numbers of fish salvaged, numbers of pre-release mortalities, and pre-release mortality 
rates.   

Species # Salvaged # Mortalities % Mortality 
Bull Trout 37 0 0.0% 
O. mykiss 4,726 25 0.5% 
Cutthroat Trout 9 0 0.0% 
Kokanee 4,400 4,400 100% 
Mountain Whitefish 387 2 0.5% 
Dace spp. 52 0 0.0% 
Sculpin spp. 100 0 0.0% 
Coho 9 1 11.0% 
Chinook 10 0 0.0% 
Sucker spp. 61 0 0.0% 
Redside shiner 13 0 0.0% 
Total 9,804 4,428 45.2% 

We attempted to collect data on the number of fish captured by gear type.  Unfortunately, 
as salvage proceeded, we were required to use multiple gear types simultaneously and 
fish collected using different gears were mixed prior to processing.  Therefore, we have 
only a gross breakdown of capture by gear type (Table 2).  Approximately one full day 
was spent exclusively on tangle netting.  The remaining one and a half days of salvage 
were spent with mixed efforts of seining, dip-netting and electrofishing.  Electrofishing 
was the least used salvage technique.   



Too many fish were captured simultaneously to take detailed notes regarding injuries to 
individual fish.  Field observations indicated that injury rates were generally low and 
injuries were minor.  Smaller fish (<12 inches) captured by tangle net experienced some 
descaling from the net removal process. A small portion of fish captured in the tangle 
nets were captured behind the opercula causing the net to irritate their gills.  Low pre-
release mortality rates indicate that these injuries were not severe.  Rarely were bleeding 
gills observed in any fish other than kokanee.  Larger fish were captured by the teeth or 
maxillaries and were easily removed without injury to the fish.   
Table 2.  Capture by species and capture method.  S/D/E = combination of seining, dip-netting, and 
electrofishing; D/E = combination of dip-netting and electrofishing.   

Species Stranding Tangle Netting Seining S/D/E D/E Total 
Bull Trout 0 13 17 0 7 37 
O. mykiss 0 222 1,102 616 2,786 4,726 
Cutthroat Trout 0 0 4 3 2 9 
Mountain Whitefish 0 28 240 44 75 387 
Dace spp. 0 2 7 3 40 52 
Sculpin spp. 2 3 11 16 68 100 
Coho 0 1 2 3 3 9 
Chinook 0 3 6 0 1 10 
Sucker spp. 14 12 3 0 32 61 
Redside shiner 0 2 7 2 2 13 
Total 16 287 1,401 687 3,016 5,407 

Fish captured by beach seining or dip-netting were captured in excellent condition.  Fish 
were transferred quickly from the seine or dip-net into coolers or totes and were 
subsequently allowed to recover in shore based tanks creating a relatively non-invasive, 
low stress capture event for these fish.   

The highest injury and mortality rates among fish captured were present in fish captured 
via electrofishing.  Electrofishing was reserved until other capture techniques were 
ineffective and only non-pulsed DC current was used.  Despite these efforts, several areas 
were electrofished repeatedly in order to achieve near complete removal of all fish.  
Multiple electrofisher passes resulted in obvious spinal damage in a moderate portion of 
larger fish.  Injury rates to smaller fish appeared to be much smaller than those to larger 
fish, but were still greater than rates observed using other capture techniques. 

Bull trout ranged in total length from 13 – 62 cm (mean = 41) and of those weighed, 
weights ranged from 1.6-4.3 pounds (mean = 2.5).  The largest portion of bull trout were 
in the 40 – 50 cm length ranges (Figure 4).  As expected, there was a strong positive 
correlation between total length and weight (Figure 5).   
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Figure 4.  Length frequency by total length of salvaged bull trout. 
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Figure 5.  Relationship between length and weight of the twelve salvaged bull trout that were radio-
tagged.   

Aside from bull trout, not all fish of each species were measured, and since measurement 
protocol was influenced by changing conditions at the site, in Table 3 we have only 
included the length data which are most representative of the entire salvaged population.  
Data were considered representative of the population when measurement of fish was not 
dependent on the size of the fish.  I should note that there may be size selective bias 
introduced by capture gear that is not accounted for in Table 3.  For example, most of the 
O. mykiss measured were captured by tangle netting which selects certain sizes of fish 
based on mesh size.   

O. mykiss were dominated by fish between 6.0-9.9 inches.  The dominant size class of 
cutthroat trout and mountain whitefish was 10.0-11.9 inches.  Dace were generally less 
than 4 inches and sculpin typically were between 4.0-5.9 inches.  Salmon juveniles were 
primarily between 4.0-5.9 inches as were suckers and both measured shiners.   

 



Table 3.  Length frequency by size class of measured fish representative of the salvaged population.   

 Fork Length (Inches) 

Species  0-1.9 2-3.9 4-5.9 6-7.9 8-9.9 10-11.9 12-13.9 14-15.9 16-20 Total 
O. mykiss 0 0 20 218 84 45 8 7 6 388 
Cutthroat  0 0 0 1 2 5 1 0 0 9 
Mountain 
Whitefish 0 0 3 7 7 19 8 3 2 49 

Dace spp. 1 1 0 0 0 0 0 0 0 2 
Sculpin  0 1 4 0 0 0 0 0 0 5 
Coho 0 0 5 0 0 0 0 0 0 5 
Chinook 0 1 6 3 0 0 0 0 0 10 
Sucker spp. 1 6 14 0 4 1 0 0 0 26 
Redside 
shiner 0 0 2 0 0 0 0 0 0 2 

Water temperature and D.O. persistently were at acceptable levels throughout the salvage 
process.  Temperatures ranged between 6.6 – 7.7ºC throughout the process with a gradual 
cooling trend from start to finish.  Dissolved oxygen levels ranged between 8.97-10.47 
mg/l.  Turbidity levels were variable.  The basin was naturally turbid due to glacial 
influences in the upper basin.  Occasionally, construction efforts introduced turbidity into 
the basin that typically settled out within 8 hours. 

Discussion 
Over 4,700 O. mykiss were salvaged from the Tieton Dam stilling basin.  The mid-
Columbia steelhead ESU is federally listed.  Naturally, the question arises as to whether 
any of the O. mykiss salvaged or lost were steelhead.   

None of the larger rainbow (> 20 inches) appeared distinctly to be a steelhead, but this 
was not the season when their appearance would be most distinct.  Spawning distribution 
of steelhead in the Naches suggests that the likelihood of juvenile steelhead encounters in 
the Tieton stilling basin would be low.  The only documented spawning steelhead 
population is in Oak Creek, near the mouth of the Tieton River, approximately 20 miles 
downstream from the stilling basin.  Steelhead are not thought to spawn in the mainstem 
Tieton River.   

Examination of length-frequency data of salvaged O. mykiss suggests that large adults 
were of resident origin (Figure 6).  The length-frequency diagram shows a gradually 
decreasing proportion of fish in each size class from 6-8 inches up through 24+ inches 
which would be typical of a healthy resident population.  If the fish salvaged included 
both resident and anadromous adult population, we may have expected to see a bi-modal 
distribution of lengths with the leftward mode being that of adult resident fish, and the 
right mode that of adult anadromous fish.  Since this was not the case, we find no reason 
to reject the deduction that large O. mykiss salvaged from the stilling basin were resident.  
With respect to fish lost, the largest O. mykiss mortalities were two fish 16 inches in fork 
length, which would be extremely small for a steelhead.  All larger fish appeared healthy 
upon return to the Tieton River. 
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Figure 6.  Estimated length frequency of O. mykiss salvaged from the Tieton Dam stilling basin.   

Distinguishing between juvenile steelhead and rainbow trout in the field in the fall is 
extremely difficult if not impossible.  Because we were returning fish to the river with as 
little handling as possible, we did not collect scales from fish. While we cannot be certain 
that no juvenile steelhead were lost in the salvage operation, the length frequency 
distribution suggests that the O. mykiss present were consistent with a resident fish 
population. Mortality rates of fish within the expected size range of juvenile steelhead 
were extremely low.  Since we observed a large adult population of O. mykiss within the 
stilling basin (1,791 fish >10 inches), we reason that a majority, if not all, of the fish in 
the 4-8 inch size range had resident parents.  If the population had been steelhead, we 
would have expected an absence of fish from 8-20 inches (those size groups would be at 
sea).   

Of the 25 O. mykiss mortalities, 13 were measured.  Of these, 7 were in the 4-8 inch size 
range which is the size range for juvenile steelhead.  We estimate that approximately 14 
O. mykiss within the 4-8 inch size range were lost as mortalities which accounts for 0.5% 
of the estimated that 2,934 O. mykiss in the 4-8 inch size range that were salvaged.   
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Appendix:  Bull Trout Length-Weight Data 
Table 4.  Length and weight data from individual bull trout. 

Fork Length (cm) Total Length (cm) Weight (lbs) 
12.1 13.0 -- 
19.3 20.5 -- 
20.9 21.7 -- 
21.1 22.0 -- 
27.4 29.0 -- 
29.2 31.3 -- 
30.0 32.0 -- 
31.0 34.0 -- 
31.0 32.5 -- 
32.0 34.0 -- 
32.6 34.3 -- 
35.5 37.0 -- 
38.1 39.5 -- 
38.5 40.5 -- 
38.8 41.0 -- 
39.5 40.0 1.80 
40.4 42.3 -- 
40.5 42.4 -- 
42.0 43.0 1.75 
42.5 43.5 1.95 
43.0 44.0 1.60 
44.0 45.0 2.00 
44.5 47.0 -- 
45.5 47.0 -- 
46.0 48.5 2.70 
46.5 47.5 2.50 
47.0 49.0 2.85 
47.5 49.0 1.70 
48.0 51.0 -- 
51.0 52.5 2.65 

-- 53.0 4.30 
53.0 55.0 -- 
55.0 57.0 4.00 
59.5 62.0 -- 

 


