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Abstract/Executive Summary 
 

The Duck Valley Reservoirs Fish Stocking and Operations and Maintenance (DV Fisheries) 
project is an ongoing resident fish program that serves to partially mitigate the loss of 
anadromous fish that resulted from downstream construction of the hydropower system.  The 
project’s goals are to enhance subsistence fishing and educational opportunities for Tribal 
members of the Shoshone-Paiute Tribes and provide resident fishing opportunities for non-
Tribal members.  In addition to stocking rainbow trout (Oncorhynchus mykiss) in Mountain 
View, Lake Billy Shaw, and Sheep Creek Reservoirs, the program is also designed to maintain 
healthy aquatic conditions for fish growth and survival, to provide superior facilities with 
wilderness qualities to attract non-Tribal angler use, and to offer clear, consistent 
communication with the Tribal community about this project as well as outreach and education 
within the region and the local community.  
 Tasks for this performance period are divided into operations and maintenance plus 
monitoring and evaluation.  Operation and maintenance of the three reservoirs include fences, 
roads, dams and all reservoir structures, feeder canals, water troughs and stock ponds, 
educational signs, vehicles and equipment, and outhouses.  Monitoring and evaluation activities 
included creel, gillnet, wildlife, and bird surveys, water quality and reservoir structures 
monitoring, native vegetation planting, photo point documentation, control of encroaching exotic 
vegetation, and community outreach and education.   
 The three reservoirs are monitored in terms of water quality and fishery success.  Sheep 
Creek Reservoir was very unproductive this year as a fishery.  Fish morphometric and water 
quality data indicate that the turbidity is severely impacting trout survival.  Lake Billy Shaw was 
very productive as a fishery and received good ratings from anglers.  Mountain View was also 
productive and anglers reported a high number of quality sized fish.   Water quality (specifically 
dissolved oxygen and temperature) is the main limiting factor in our fisheries. 
   
 
 

Introduction 
 

The Snake River Basin is estimated to have contained 79% of the stream miles suitable for 
chinook salmon in the Columbia River Basin (Idaho Department of Fish and Game 1985).  Using 
the stream mile estimate, IDFG estimated that 650,000 - 1,030,000 adult chinook, 117,000 - 
229,800 steelhead, and 14,400 - 57,400 sockeye were produced annually in the Snake River and 
its tributaries above what is now Hells Canyon Dam.   
 
With the completion of the Hells Canyon Complex, anadromous salmonids were extirpated from 
the upper portion of the Snake River and its tributaries.  In the Northwest Power and 
Conservation Council’s (NPCC) 1994 Columbia River Basin Fish and Wildlife Program 
(Program), the NPCC acknowledged that “Salmon and steelhead probably will never be able to 
return to some areas of the basin because of blockages by dams.  These areas include the areas 
above Chief Joseph and Grand Coulee Dams, the Hells Canyon Complex and other smaller 
blocked areas.”  Subsequently, the NPCC suggested that: 1) mitigation in blocked areas is 
appropriate where salmon and steelhead were affected by the development and operation of the 
hydroelectric projects and 2) to treat the Columbia River and its tributaries as a system, resident 
fish substitutions are reasonable for lost salmon and steelhead in areas where in-kind mitigation 
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cannot currently occur.  This suggestion encompassed the Duck Valley Indian Reservation 
(DVIR). 

 
The DVIR encompasses approximately 289,820 tribally-owned acres surrounded by Idaho to the 
north and Nevada to the south. Currently, there are approximately 1,800 enrolled Tribal 
members.  The Reservation is in the Middle Snake Province and is within both the Bruneau and 
Owhyee subbasins.  As indicated in Figure 1, the Reservation is both remote and isolated; the 
closest town centers are Elko, Nevada and Mountain Home, Idaho, both approximately 100 miles 
from the Reservation’s small town of Owyhee.  These centers are the closest places to obtain 
supplies.   
 
 

Figure 1:  Location of the DVIR in relation to the Pacific Northwest 
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There are three reservoirs on the DVIR that the project oversees: Sheep Creek, Mountain View, 
and Lake Billy Shaw (Figure 2).  All three water bodies are formed by earthen dams and are 
dependent on the irrigation system that supports the local agriculture.   Vegetation in the 
drainage basins of all three reservoirs mainly consists of a xeric, shrub-steppe vegetative 
community with intermittent wetland vegetation.  Typical vegetation includes Great Basin shrub 
cover types including various forbs, sagebrush, rabbitbrush, and grasses such as Idaho fescue.  
Other herbaceous layers have been eliminated and plant diversity has decreased due to grazing 
(1997 EA and FONSI).  The surrounding habitat supports big game (mainly antelope), 
carnivores, waterfowl, migratory bird species, raptors, reptiles, and amphibians.  The three 
reservoirs are important elements to the DVIR in terms of providing and protecting large tracts 
of habitat and providing culturally-important fish resources to the local Tribal members.  
 
Sheep Creek Reservoir (SCR) was built in the mid-50’s and is the most southern of the three.  It 
is the largest and has a surface area of approximately 855 acres and a maximum depth of 23 feet.  
This reservoir is fed from the same canal as Lake Billy Shaw and is well known throughout the 
western states for its highly productive trout fishery.  Fly anglers commonly use a fly pattern 
known as the “Sheep Creek Special,” dubbed for its high success at the DVIR reservoirs.  
Mountain View Reservoir (MVR) was constructed in 1969 and is the only reservoir located on 
the northern half of the Reservation, which is surrounded by Idaho. It is approximately 640 acres 
and has a maximum depth of 24 feet.  This reservoir is well known for its crystal clear water and 
reliable fishing experience. Both reservoirs were historically stocked through USFWS funding 
(Burge and Miller, 1990).      
 

Figure 2:  Locations of the three reservoirs on the DVIR 
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The final and most recently built (1998) reservoir is Lake Billy Shaw (LBS) and was built within 
the Billy Shaw Slough in the south-central portion of the Duck Valley Indian Reservation, 11 
km/7 mi west of the town of Owyhee.  Construction was completed in 1998 and the first full 
fishing season took place in 2003.  This reservoir is located slightly south of the Reservation’s 
centerline and is north of SCR.  The slough was an intermittent stream which flowed northward 
in a wide, gently sloped drainage channel in moderately dissected alluvial terrain that had not 
been developed for agriculture or settlement (1997 EA and FONSI).    
 
Developed and managed for recreational and Tribal subsistence fishing, Lake Billy Shaw is a 
reservoir with 17.5 miles of shoreline and has a maximum pool elevation of 5,351 feet.  The 
reservoir has a 3,300 acre foot volume with 430 acres of surface area, a maximum depth of 36 
feet, and a mean depth of 23 feet; 76% of the reservoir is at 15 feet or greater depth.  Inflows to 
the reservoir include water diverted from the East Fork Owyhee River into the Highline canal, 
which is then diverted into either Sheep Creek Reservoir or Lake Billy Shaw feed canal 
(beginning in R 51 E, T 46 N, Section 2).  Recorded annual fluctuations can be highly variable 
(Figure 6, page 14). 
 
The feed canal can carry flows up to 30 cubic feet per second (cfs) without causing erosion 
damage.  Inflows to the reservoir fluctuate drastically according to:  time of year, releases from 
the upstream Wildhorse Reservoir, and upstream irrigation needs.  Outflows generally include 
only surface spillage from the reservoir, although summer evaporation and bank seepage often 
exceed inflows.  Escapement of fish from the reservoir is restricted by a gated outlet and drum 
screens with paddle wheels at the inlet.    



 6

 
Lake Billy Shaw Reservoir was completed in 1998 to address measures 10.8C.4 and 10.8C.7 of 
the NPCC’s 1994 Program and is presently operated per the “Substitution for Anadromous Fish 
Losses” and “Resident Fish Losses” provisions of the NPCC’s 2000 Program.   The NPCC’s 
June 5, 1998, letter to Chairman Paiva and Mr. Robert Lohn states that the goal of Project 1995-
015-06 is “to develop, on the Duck Valley Reservation, an enclosed reservoir rainbow trout ‘put 
and take’ fishery at Lake Billy Shaw.”   
 
During the Three-Step Review for Lake Billy Shaw and initial deliberations with the NPCC and 
BPA, however, artificial production of native redband trout and associated stocking costs for 
Lake Billy Shaw were included in Project 1995-006-00 titled “Shoshone-Paiute /Shoshone-
Bannock Joint Culture Facility” as indicated in the NPCC’s May 12, 1998, Decision 
Memorandum.  Nevertheless, the Independent Scientific Review Panel (ISRP) (ISRP 2001-3) 
recommended to the NPCC that Project 1995-006-00 should not move beyond Step 3 and into 
construction and suggested that the project sponsors did not adequately address the conditions 
provided in the NPCC’s Step 2 decision.  Despite the ODFW, Montana Department of Fish, 
Wildlife, and Parks, and IDFG’s operation of artificial production programs for redband trout 
(Klamath Hatchery) and Yellowstone cutthroat trout O. clarki lewisi (Bluewater Springs, 
Yellowstone River, and Big Springs trout hatcheries), respectively, the ISRP (ISRP 2001-3) 
suggested, without references, that hatchery rearing of redband trout and Yellowstone cutthroat 
trout would be difficult at best, since a high proportion of these projects have not succeeded.  
Subsequently, the ISRP (ISRP 2001-3) suggested that non-native rainbow trout should be used to 
meet the production needs of the Duck Valley Indian Reservation and that those needs could be 
addressed by contracting with private or state aquaculture facilities in southern Idaho.   
 
In recommending funding for Lake Billy Shaw, the NPCC included a stipulation that the 
Shoshone-Paiute Tribes, BPA, IDFG, Nevada Department of Wildlife, and the ODFW identify 
an approach that would alleviate problems (e.g., introgression with native redband trout O. m. 
gairdneri) that could arise if hatchery-reared coastal rainbow trout escaped from Lake Billy 
Shaw. Subsequently, negotiations among the management entities resulted in a decision to stock 
sterile, hatchery-reared coastal rainbow trout; however, in light of the success that the ODFW 
has experienced in culturing redband trout, the Shoshone-Paiute Tribes, NPCC, and BPA 
initiated Project 2000-079-00 titled “Assess Resident Fish Stocks of the Owyhee/Bruneau Basin, 
D.V.I.R.” to identify the genetic structure and purity of redband trout populations throughout the 
East Fork Owyhee River drainage.  Results from this study have enabled the Shoshone-Paiute 
Tribes to identify populations that could serve as broodstock sources for the development of a 
redband trout hatchery program in Lake Billy Shaw reservoir, as well as prioritize habitat for 
protection and enhancement.   
           
Until then, Lake Billy Shaw will be stocked with sterile rainbow trout using funds from this 
contract with BPA.  Guidelines for stocking rates and size of stocked fish are dependent upon 
reservoir management and vary among waterbodies; however, objectives of most reservoir 
management programs, regardless of the fish species and location, are to provide a total catch 
biomass that exceeds the stocked biomass.  In April 2002, the Shoshone-Paiute Tribes initiated 
the stocking of Lake Billy Shaw with BPA funds from the Resident Fish Stocking project (1988-
156-00) with the release of 8,000 lbs. of sterile catchable sized (10-14 in.) hatchery-reared 
rainbow trout.  Because Lake Billy Shaw is a new reservoir, it is essential in this project to 
continue with a long-term study of stocking density, growth, survivorship, and yield to develop 
guidelines that are not approximations.  
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The Lake Billy Shaw Project began in 1988 with a feasibility study (Kleinfelder 1988); an 
Environmental Assessment was completed with a FONSI and the project proceeded to the design 
phase, finished in 1997 by CH2MHILL.  The dam, reservoir, and associated structures were 
constructed and completed in 1998 by Western Construction; the project was completed ahead of 
schedule and with no additional costs for completion.  The reservoir was initially filled in the 
spring of 1999, and the borrow areas were reseeded in the fall of that same year.  Water quality 
parameters have been monitored since 1999, and activities to enhance the shorelines have been 
conducted since 2000 (including native plant transplanting, exotic plant removal, invertebrate 
sampling and transplanting, exclosure fencing, etc.)    
 
The Lake Billy Shaw Operations and Maintenance (O&M) project went through the peer review 
with CBFWA (1998) and was recommended for funding in 1999.  The project again went 
through a peer review by CBFWA and the ISRP in 1999 and 2002 and was recommended for 
funding for the 2000-2002 and 2003-2005 funding cycles.  
 
Lake Billy Shaw reservoir opened October 1, 2002 as a trophy fishery.  Previously, funds from 
BPA project 1988-156-01, Resident Fish Stocking, furnished sterile rainbow trout for Lake Billy 
Shaw as well as viable rainbow trout for Mountain View and Sheep Creek Reservoirs; however, 
in August 2003, the Resident Fish Stocking and Lake Billy Shaw O&M (BPA project 1995-015-
00) projects were combined.  Mid-performance period, the O&M contract title changed to “Duck 
Valley Reservoirs Fish Stocking and O&M” (still BPA Project 1995-015-00); the contract and 
performance language were changed to include O&M and fish stocking for all three reservoirs, 
and a line item to purchase fish for all three reservoirs was added to the budget.  This report 
reflects the above line item, title, and task changes (the Resident Fish Stocking contract was 
terminated at the time of the merge).  The Duck Valley Reservoirs Fish Stocking and O&M 
project is referred to as “DV Fisheries.” 
 
 

Summary of Work by Work Element 
 

Manage and Administer Project: 
 
Metric and location data entered into Pisces for FY07:   
Metric and location data were entered into Pisces for applicable Work Elements in the FY07 
Statement of Work.  All status reports were submitted and approved.  Missing or omitted metric 
and location data were updated in the final status report (September).  
 
General administrative work performed:   
The director, project manager, and secretary submitted purchase orders, payment requests, and 
invoices.  They also addressed employment issues and coordinated with the various Tribal 
administrative departments. 
 
Keep track of budget:   
Detailed account reports were sent by the Finance Department monthly.   These reports included 
expenditures, transfers, and other changes.  Microsoft Excel was used to compare and contrast 
these changes to the approved budget.  This spreadsheet was used track money expenditures and 
monitor remaining money. 
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Manage sub-contracts with fish suppliers:   
The project manager and secretary maintained communication with the two fish suppliers 
periodically throughout the year.  Contracts were revised to match the current fiscal year, 
reviewed by the Tribal Chairman, and sent to the suppliers.  All contracts were approved and 
accepted by all parties.  
 
Timely and complete submission of invoices:   
All invoices were submitted to the Finance Department as soon as they were received.  The 
secretary also retained copies of those invoices.  The project manager also created monthly 
expenditure reports and submitted those to be sent in conjunction with the Tribal invoice to BPA. 
 
Lease, maintain, and repair equipment:   
A back-hoe and a dump truck were leased for four months.  These and other equipment were 
maintained and repaired as needed. 
 
Accrual estimate (year-end close):   
The project manager developed an accrual estimate and forwarded to the Finance Department for 
review and submission to BPA.   
 
Accrual estimate (simulated year-end close):  
The project manager and a finance department representative developed an accrual estimate and 
submitted it to BPA. 
 
FY08 SOW/budget package submitted to BPA:   
The project manager submitted a draft FY08 SOW and budget pack in July. 
 
Produce Environmental Compliance Documentation: 
 
Ensure that all environmental compliance requirements have been fulfilled:   
All environmental compliance requirements were met.  This included NEPA and ESA 
compliance, cultural resource compliance, and obtaining necessary permits to legally perform 
work. 
 
 
Outreach and Education: 
 
Volunteer one day environmental education to students:   
The project manager spent one afternoon reading fish and wildlife stories to children at the local 
combined school.  These stories were about various species that may be encountered throughout 
North America.  The project manager also put on a fly fishing seminar for children and for 
adults.  In addition to the fishing clinic, he also presented information on the importance of 
catch-and-release values. 
   
Volunteer one day with Boy Scout Troop activities:   
The local Boy Scout Troop was inactive this year due to the Troop leader moving from the 
DVIR. 
 
Work with local media:   
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The project manager and director talked with reporters from the Idaho Statesman.  They also 
submitted a report to the Sho-Pai News about the current projects at the Fish, Wildlife, and Parks 
Department. 
 
Provide information to anglers:   
A departmental website was updated on the Shoshone-Paiute Tribes homepage 
(http://www.shopaitribes.org/entrymenu.htm).  The fishing pamphlets were updated to show the 
2007 changes and approximately 1,500 of these pamphlets were printed and distributed to all of 
the Tribes’ vendors.  The fishing permits were also changed to incorporate three types of permits 
into one type to simplify the permit sale process.   The Tribes’ added two more fishing permit 
vendors in Boise, Idaho (Cabela’s and The River Keeper). 
 
Participate in community gatherings:   
The department put on the annual Arbor Day celebration where they raffled prizes, barbequed, 
stocked fish into the lakes, and planted trees.  The department also helped with the 4th of July 
Pow-Wow and rodeo as well as the Tribal “Sundance” Ceremony.  All D.V. Fisheries employees 
participated in these gatherings. 
 
Purchase advertisement with flyfishing magazine:   
The project purchased advertisements with “Northwest Flyfishing” and “Southwest Flyfishing” 
magazines.  Both magazines are bi-monthly.   
 
Host youth workers:   
The department hosted four summer youth workers.  All of these youths rotated between projects 
so they could obtain a well-rounded experience from the department. 
 
 
Plant Vegetation: 
 
Collect willows, bulrushes, and tules:   
Willows were collected by the fisheries technician and a laborer.  They planted these willows in 
the Lake Billy Shaw inlet stream.  They planted approximately 0.10 miles of stream.  Plants were 
not collected for Mountain View and Sheep Creek Reservoirs due to funding decisions. 
 
Secure plants using water jet-stinger:   
The two employees secured the willows by pushing the willows into the soft mud rather than 
using the water jet-stinger.  They secured the willows in this fashion because of high water flows 
at time of planting.  Later observations showed at least 90% success. 
 
 
Maintain Vegetation: 
 
Maintain generator at pump house for watering:   
The laborers replaced the pressure tank at the Lake Billy Shaw pump house.  They also filled the 
propane tank and ran the pump to keep it in operating condition.  Cummins International sent a 
representative down from Boise to service the pump and generator units. 
 
Water plants as needed:   
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One laborer would water trees at Lake Billy Shaw at least once per week, particularly during the 
hot season.  Pre-existing plants and trees were watered and maintained at Mountain View and 
Sheep Creek Reservoir. 
 
Trim plants as needed:   
The fish technician and project manager trimmed trees at Lake Billy Shaw during the winter to 
promote better growth.  The laborers trimmed trees of dead branches during the summer months. 
 
 
Remove Vegetation: 
 
Survey Lake Billy Shaw and associated streams for exotic species:   
The fish technician and several laborers spent a couple of days looking at areas around LBS 
shoreline for Tamarisk and other exotics.  They concentrated on areas that had Tamarisk plants 
present in 2006 surveys (Figure 3).  No exotics were identified during these surveys.  No surveys 
were conducted on Mountain View and Sheep Creek due to funding decisions.  
 
Treat Tamarisk and other exotics with herbicide:   
No Tamarisk plants were found during surveys. 
 
Remove woody vegetation from Lake Billy Shaw dam:   
The fish technician and the laborers spent several weeks chopping and burning brush of the Lake 
Billy Shaw dam.  They also tried to clear vegetation around the toe-drains.  This amount of work 
covered about half of the dam face.  Rabbitbrush proved to be a persistent plant and new plants 
would begin to reestablish the area several weeks after clearing.  
 
 
 
 

Figure 3:  Tamarisk plant locations at Lake Billy Shaw in 2006 
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Operate and Maintain Habitat/Passage: 
 
Maintain alternative water developments:   
The lead laborer cleaned out two stock ponds southwest and two northwest of Lake Billy Shaw 
making them deeper to hold more water.  He also placed small to medium sized rip rap at Coyote 
Hole to protect the impoundment from erosion and stock utilization. 
 
Monitor and remove stock as needed:   
The laborers occasionally spotted stock inside the perimeter fencing due to gates being left open.  
They removed the stock immediately or as soon as they could by ATV, vehicle, or by foot.  
 
Maintain perimeter and inlet fencing at Lake Billy Shaw:   
The perimeter fencing was surveyed several times throughout the year.  Several stretches of 
fence were repaired at Coyote Hole by several laborers to prevent stock from entering the 
reservoir enclosure.  In addition, several stretches of damaged fence were repaired at Sheep 
Creek Reservoir. 
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Put and Take Fisheries (Lake Billy Shaw): 
 
Inspect dam and its associated structures weekly:   
Lake Billy Shaw dam was inspected every two weeks.  This inspection involved checking water 
levels and water clarity in the piezometer wells and checking conditions of the eight toe-drains. 
 
Remove debris from fish screen structures:   
The work crews checked and cleaned the fish screens and paddle-wheel structures as needed.  
This sometimes involved multiple inspections per day during high flow seasons. 
 
Repair or replace paddle wheels at Boyle Creek:   
The trash rack installed at Highline Canal was bent by ice and debris but is still in functioning 
condition. A second paddle-wheel was repaired with support arms between the paddles.  This 
was installed in the early spring.  The metal of the paddle wheel arms is soft and the supporting 
arms helped prevent the paddles from warping and breaking off.    
 
Stock hatchery-reared Rainbow trout:   
The fish suppliers delivered and stocked all loads of fish in the spring and fall months (Table 1). 
 
Install 4 portable restrooms:   
The crew installed 4 portable toilets at LBS in the first week of April.    
 
Maintain 4 portable restrooms:   
The crew periodically cleaned the restrooms and replaced toilet paper supplies.  They also 
facilitated septic pumping through the Tribal water and sanitation department.   
 
Remove 5 portable restrooms:   
The 4 restrooms were pumped, removed, and stored for the winter. 
 
Check boat ramps and maintain as needed:   
The crew would inspect the boat ramps during water quality sampling as they utilized the ramps 
at these times.  Neither repairs nor maintenance were needed. 
 
Maintain roads around Lake Billy Shaw:   
The lead laborer dug drainage ponds alongside the perimeter road at sections consistently 
flooded by pools of water. He also added gravel to a road section in the southwest portion.  The 
local BIA road crew graded the roads in the spring.  They also created widened road shoulders to 
protect the areas from wildfire due to the high number of damaging fires adjacent to the 
Reservation. 
 
Maintain water pump at Lake Billy Shaw:   
The crew started and used the water pump and generator periodically.  The propane tank was 
filled and a service repair person came and serviced the Cummins/Onan pump and generator. 
 
Remove aquatic vegetation:   
The crew did not remove any aquatic vegetation at MVR due to time constraints and infeasible 
methods of removal.  Their efforts most likely would not impact the reservoir significantly.  This 
is a complex issue that has been looked at by other agencies for over 30 years. 
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Put and Take Fisheries (Sheep Creek Reservoir): 
 
Stock SCR with hatchery-reared Rainbow trout:   
The fish suppliers delivered and stocked all loads of fish in the spring and fall months (Table 1).   
 
Removal of aquatic vegetation:   
The crew did not remove any aquatic vegetation at MVR due to time constraints and infeasible 
methods of removal.  Their efforts most likely would not impact the reservoir significantly.  This 
is a complex issue that has been looked at by other agencies for over 30 years. 
 
Maintain Campgrounds: 
No maintenance on the campgrounds was performed due to FY07 funding decisions. 
 
 

Table 1:  Breakdown of Rainbow trout stocked at the three reservoirs 

 
 
Put and Take Fisheries (Mountain View Reservoir): 
 
Stock MVR  with hatchery-reared Rainbow trout:   
The fish suppliers delivered and stocked all loads of fish in the spring and fall months (Table 1). 
 
Removal of aquatic vegetation:   
The crew did not remove any aquatic vegetation at MVR due to time constraints and infeasible 
methods of removal.  Their efforts most likely would not impact the reservoir significantly.  This 
is a complex issue that has been looked at by other agencies for over 30 years.  
 
In regards to aquatic vegetation removal at all three reservoirs, Burge and Miller (1993) 
suggested several methods to manage the aquatic macrophytes in the DVIR reservoirs.  These 
methods were mechanically removing plants using an aquatic weed harvester, using biological 
control measures such as grass carp (Ctenopharyngodon idella), or drawing down water to 
desiccate and kill the plants.  Mechanical removal may prove to be costly in terms of labor and 
equipment costs.  Grass carp may prove to be a poor choice as colder water temperatures 
decrease ingestion rates, these fish do not prefer milfoil and will forage on native species of 
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plants first, and risk of exotic establishment to other ecosystems runs high.  Finally, water draw 
downs may decrease the reservoirs’ ability to sustain trout fisheries.  A final option may be the 
use of aquacides.  However since fish from all three reservoirs are consumed by humans and 
other wildlife species and have a high affinity to absorb toxins within their flesh, this option is 
one that has many unknown risks and therefore is not being pursued at this time. 
 
Maintain Campgrounds: 
No maintenance on the campgrounds was performed due to FY07 funding decisions, except 
turning water and electricity on and off. 
 
 
Collect/Generate/Validate Field and Lab Data: 
 
Take photo-points of LBS shoreline and canal to monitor annual changes:   
The fish technician and crew updated the photopoints in June.  They are in digital format on the 
project manager’s computer. 
 
Take GPS locations of plants:   
No GPS map was created this year because of no significant changes in plant density. 
 
Record piezometer, toe-drain, and water levels at LBS:   
The fish technician and the crew recorded piezometer, toe-drain, and water levels every two-
weeks.  Figure 6 shows changes in water levels at all three reservoirs.  Typical spring water 
refills each reservoir to just over full pool status.  Over the next few months the water slow seeps 
or evaporates, reducing the overall amount of water in each reservoir.  During the fall months, 
the irrigation district may put additional but not always sufficient water into the reservoirs before 
winter freeze-over. 
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Figure 6:  Changes in water levels over time. 

                         
Monitor water quality at reservoirs:   
 The fish technician and laborers sampled water quality every two weeks using an 
instrument built by YSI.  The primary characters sampled were dissolved oxygen, temperature, 
pH, turbidity, and chlorophyll-a.  Dissolved oxygen and temperatures are the two main limiting 
factors of Rainbow trout in the three reservoirs.  They are shown in the following  six charts.  
 The 2007 spring and summer were quite warm and had very little precipitation and cloud 
cover.  These dry, hot summers make it very hard on the fisheries because of high water 
temperatures and increased biological oxygen demand.  Furthermore, hot dry weather causes 
excessively high demand for water by ranchers and other irrigators.  This high demand makes it 
difficult to obtain water for the reservoirs.  Another problem associated with long periods of hot 
weather and sunshine is the potential for algae blooms to occur.  These algae blooms can prove 
to be very detrimental to lentic fisheries.  An example of this occurred in a large water 
impoundment adjacent to the Duck Valley Indian Reservation.  Wildhorse Reservoir, managed 
by the Nevada Division of Wildlife, experienced an algae bloom towards the end of August.  
This algae bloom resulted in very low dissolved oxygen levels throughout the water column and 
a subsequent large fish kill (http://www.ndow.org/about/news/pr/082907_Wildhorse.shtm).  See 
attached article in appendix. 

 
Figure 7 (a-f):  Temperatures and dissolved oxygen for the three reservoirs. 
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For such a hot, dry summer the temperatures at LBS surprisingly never exceeded 25 Celsius.  
This may be attributed water being delivered to the reservoir by the Tribal irrigation department 
during the hottest portions of the summer.  Dissolved oxygen levels became critical only in the 
deepest depths of water from the end of July to the end of August.  DO levels in the first three 
meters of water stayed at adequate levels throughout the entire year.  Rainbow trout were 
excluded from depths 4 meters and greater from the surface from the end of July towards the end 
of August.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 



 17

 Mountain View Reservoir exhibits similar seasonal changes at LBS.  Water temperatures 
did not exhibit stratification as much as the other two reservoirs.  The water in the hypolimnion 
(deeper than 3 meters) became somewhat anoxic during mid-July through early August.  Water 
shallower than 3 meters stayed well above critical dissolved oxygen levels.  This indicates that 
the late summer months were not as limiting to trout as seen in previous years and trout were 
only excluded from the hypolimnion for approximately a month.     
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 Sheep Creek Reservoir exhibited similar stratification and seasonal shifts as the other two 
reservoirs.  However, the surface water temperatures were highly variable and may be attributed 
to the highly turbid characteristics of the water (see figure 8).  Because the water is turbid, 
sunlight is mostly absorbed at the surface and does not penetrate into deeper depths easily.  
Therefore, heat energy associated with sunlight affects the first meter of water more drastically 
than deeper depths.  Dissolved oxygen seasonal changes were similar to the other reservoirs.  
Hypolimniotic water became anoxic from mid-July through the end of August, while more 
shallow depths maintained levels suitable for trout survival. 
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Figure 8:  Turbidity measurements of the three reservoirs in 2007. 

 
 Turbidity measurements (Figure 8) at the three reservoirs show that Mountain View and 
Lake Billy Shaw had much clearer water than Sheep Creek.  Initial field surveys, conducted by 
Brown and Caldwell (Boise Office), and soil/water analysis, conducted by the Environmental 
Science Corporation in Juliet, Tennessee, provided some insights to the turbidity problem.  Soil 
and water samples showed that the particles contributing to turbidity are not algal but geological 
in nature.  The particles largely consist of extremely small clay smectite minerals which may be 
negatively charged in nature and surrounded by clouds of positively charged ions.  These clouds 
of positive ions magnetically repel other similar particles and preclude aggregation.  The 
smectite clay minerals may settle out of the water column over several years but the shallowness 
of Sheep Creek, the repelling charged ions around the particles, and the various disturbing 
factors of water runoff, wind action, and boat propellers may negate the ability of these particles 
to settle out.  Brown and Caldwell found that the clay minerals may be added by all shoreline 
areas but a sample collected from the western bluffs adjacent to the reservoirs closely resembled 
the particle composition in the water indicating that surface runoff may be the major contributor 
to the turbidity.  Initial mitigation recommendations include increasing the vegetative buffer 
areas along the shoreline, further study to understand the usefulness of adding flocculants, and 
implementing utilization of flocculants depending on the study results (Kerner and Gagnon 
2007). 
 Lake Billy Shaw experienced a spike in turbidity in August which may be attributed to 
free floating algae growth.  Mountain View also experienced elevated turbidity in September and 
again may be attributed to algae growth and proliferation.  In both reservoirs, the increase in 
turbidity was concurrent with an increase in chlorophyll-a levels. 
   
Record high detail water quality:   
The fisheries technician and the crew assisted the local TEPP department with high detail water 
quality sampling.  The TEPP released the water quality details to the project (Table 2). 
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Table 2:  High detailed water quality sampling performed by TEPP in 2007 

 
Conduct wildlife surveys:  Informal bird surveys were conducted but no new species were 
identified.  However, a hummingbird feed at the project manager’s residence showed three 
hummingbird species (Rufous, Black-chinned, and Broad-tailed) to be present.  This location is 
near Lake Billy Shaw (Table 3).  No new wildlife species were identified at LBS (Table 4). 
 

Table 3:  Bird species identified at LBS to date. 
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Table 4:  Wildlife species identified at LBS to date 

Common Name Scientific Name
1 American Badger Taxidea taxus
2 American Beaver Castor canadensis
3 Coyote Canis latrans
4 Deer mouse Peromyscus maniculatus
5 Least Chipmunk Tamius minimus
6 Long-tailed Weasel Mustela frenata
7 Meadow vole? Microtus pennsylvanicus
8 Montane vole Microtus montanus
9 Mountain (Nuttall's) Cottontail Sylvilagus nuttallii

10 Mule Deer Odocoileus hemionus
11 Muskrat Odantra zibethicus
12 Night Snake Hypsiglena torquata
13 Northern grasshopper mouse? Onychomys leucogaster
14 Pronghorn Antilocapra americana
15 Racer Coluber constrictor
16 Sagebrush Lizard Sceloporus graciosus
17 Striped Whipsnake? Masticophis bilineatus
18 Western Fence Lizard Sceloporus occidentalis
19 Western Rattlesnake Crotalis viridis
20 White-tailed Jackrabbit Lepus townsendii  

 
 
Monitor fisheries at all reservoirs:   
The three reservoir fish populations were monitored through length and weight indices.  Length 
and weight data on Rainbow trout were collected through two means, gill netting and creel 
surveys.  
 

Figure 9a: Length frequencies by percent of trout at LBS 

 
At Lake Billy Shaw, the length frequency histogram (Figure 9a) shows the reservoir is growing 
fish into good length ranges for trophy status.  The small percentages of the stocked sized trout 
indicate that recently stocked fish grew into larger size classes quickly.  The greatest percent of 
fish caught were in the 15 to 17.9 inch fish.  This is good because as a trophy fishery anglers will 
catch fish in these size classes about 60 to 65% of the time.  Many fish in LBS are also making it 
into the 19 to 21 inch range.  About 15% of the fish caught were 19 to 20.9 inches in length.  
One concern is the lack of fish greater than 21 inches but this may be attributed to lack of 
adequate sample size during gill netting.  Angler reports also supported this lack of very large 
trout.  However, some anglers reported catching fish greater than 22 inches.  During gill net 
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sampling in the fall fewer numbers of trout were caught than wanted during.  A second sample 
was taken but only resulted in two additional trout. 

 
Figure 9b:  Average relative weight (Wr) values by length class at LBS 

 
Relative weight values (Figure 9b) at LBS showed that trout were slightly less rotund than what 
the standard trout is.  The extreme values >100 and <80 may be attributed to small sample size 
because only one or two individual fish in those length groups were caught.  Overall, the relative 
weight values indicate that the trout in LBS are less rotund then they should be.  This is believed 
to be caused by a slight overstocking of the reservoir.  The exponential value shown in Figure 9c 
(2.3144) also supports the overstocking hypothesis.  Values of 3.000 indicate fish grow 
isometrically.  Values less then 3.000 indicate that fish are becoming longer faster than putting 
on weight.  
 

Figure 9c:  Length-weight regression of trout at LBS 

 
Overall fish at LBS are still healthy despite the lower relative weight averages and the low 
length-weight regression exponent.  Anglers reported fish that were strong and hard fighters.  
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Neither lesions nor signs of poor health were reported by anglers.  Also, signs of bad health were 
not seen in any of the gill net sample fish. 
 
Mountain View length frequency histogram showed that the reservoir produced very well in 
2007 (Figure 10a).  Many fish were living and growing into larger size classes despite the high 
harvest rates on the reservoir. Of the harvested fish at MVR, 34 percent were 13 to 13.9 inches, 
33 percent were 14 to 15.9 inches, and about 17 percent were 16 to 20.9 inches.  The high catch 
rates for 14 to 20.9 inch fish ensures that anglers visiting the reservoir will have very good 
chances at catching nice sized fish.  One other pleasant aspect shown by the histogram is the 2 
percent of fish caught being greater than 24 inches in length.  
  

Figure 10a:  Length frequency histogram at MVR 

 
 
Relative weight values (Figure 10b) for trout in Mountain View show that these trout are in 
excellent condition up to 55 cm (~22 inches) in length.  The average Wr values for fish shorter 
than 55 cm are greater than 90.  Average Wr values for fish shorter than 35 cm (14 inches) are all 
over 100.  These values indicate that the fish are in superb condition and there are no factors 
limiting their condition.   These high values indicate that the reservoir would be able to handle 
increased fish stocking. 
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Figure 10b:  Average relative weight values by length class at MVR 

 
The length-weight regression of Rainbow trout at MVR also supports the idea that more fish may 
be stocked into the reservoir.  The exponent value of 2.5885 was increased from 2006 (2.4738) 
but decreased from 2005 (2.6011).  The variation in the L-W regression exponent may reflect 
varying environmental conditions but the fairly high value for the three years indicates that the 
fish grew somewhat isometrically.  The high amount of harvest in MVR reduced the amount of 
intraspecific competition thus allowing more fish to be stocked. 
 

Figure 10c:  Length-Weight regression of trout at MVR 
 

 
 
 
The length frequency histogram for Sheep Creek Reservoir (Figure11a) provides information 
that is disconcerting.  The frequencies indicate that fish 11 to 13.9 inches are the only size of fish 
in the reservoir.  Very few fish or no fish 14 inches or larger were caught by anglers.  In 2005 
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and in 2006 there were a significant number of fish 15 to 15.9 inches caught.  There should be a 
large percent of fish that carry over into larger length groups in 2007 but there is not.  The 
absence of fish larger than 13.9 indicates that there is a large mortality occurrence in fish soon 
after stocking.  The turbidity problem associated with SCR is believed to be the main limiting 
factor for trout.  The turbidity may affect the trout in several ways.  First, the turbidity may 
reduce the ability of trout to affectively hunt for food as visibility is reduced to several feet.  
Second, the poor light penetration through the water column reduces the reservoir’s ability to 
grow phytoplankton and subsequent higher food levels such as zooplankton and 
macroinvertebrates.  Finally, the suspended clay minerals may negatively impact fish 
physiological processes and organs.  For example, gills may be constantly irritated by the 
particles and gas exchange may be compromised.     
 

Figure 11a:  Length frequency histogram at SCR 
 

 
 
The average relative weight values of trout in SCR (Figure 11b) were somewhat perplexing 
when first looked in numerical form.  Because of the turbidity problems of the water quality, it 
was assumed that the Wr values would be fairly low.  However, when these data were plotted on 
a regression chart, the reason for the high Wr values presented itself.  All of the fish caught were 
recently stocked fish (11 to 13.9 inches) and the high Wr values may be attributed to the optimal 
growing conditions associated with raceway rearing.   
 
The length-weight regression (Figure 11c) also reflects the relatively good condition (2.5915) of 
fish but also reflects that mainly stock sized fish were caught.  Both the Wr and L-W regression 
emphasize the distressing occurrence of fish mortality.  

 
 
 
 
 
 
 
 



 25

 
Figure 11b:  Average relative weight values by length class at SCR 

 
 
 

Figure 11c:  Length-weight regression of trout at SCR 
 

 
 
 
 
 The creel data collected by the employees provided an overview of the fishing pressure, 
success, and enjoyment.  Table 5 shows estimates of angler-days, effort, harvest, and fishing 
rating.  This table also shows a breakdown where anglers are coming from and how these anglers 
learned about the fishing at Duck Valley Indian Reservation.   
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Mountain View Reservoir had the highest number of angler days (2,151) and effort (8,615 
hours).  The number of anglers counted on the reservoirs is expressed in angler-days because 
some of the anglers stay for multiple days.  MVR also had the highest number of fish harvested 
(3,285 fish) and a rating of 3.09.  The fishing rating was based on a five number scale (1 is very 
bad, 2 is poor, 3 is fair, 4 is good, and 5 is excellent) and MVR had an average of 3.09.  Lake 
Billy Shaw had a angler-day count of 1,060 with a total estimated effort of 5,495 hours of effort 
and 7 fish harvested which reflects the catch-and-release regulations.  Fishing experience rating 
at LBS indicated that anglers enjoyed themselves the most at LBS.  Sheep Creek Reservoir 
received the least amount of fishing pressure and may be attributed to the turbid water and lack 
of larger fish.  This historically well-known fishery only received 447 angler-days and 1,849 
hours of effort.  Only 490 fish were harvest from the reservoir and anglers rated the fishing 
between poor and fair.  For all three fisheries, most visitors came from Idaho or Nevada.  Large 
numbers came from California and Oregon and lesser numbers came from Utah, Washington, 
and other states.  One foreigner from Romania was surveyed on the reservoirs.  Most anglers 
knew about Duck Valley Indian Reservation just by being here before but many first time 
visitors learned about the area through friends and family.  
 

Table 5: Creel data summary and averages 

 
 
Produce Plan: 
 
Work with regional biologists and CBFWA to update plans:   
No Resident Fish Committee project review and update meetings were held nor attended. 
 
 
Produce Pisces Status Report: 
Status reports for the twelve months were completed and submitted to BPA. 
 
 
Produce Annual Report: 
 
Submit draft of FY07 annual report to BPA for review:   
The FY07 annual report rough draft was worked on and completed in October. 
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Finalize FY07 annual report and post on BPA’s website:   
The finalized version of the FY07 annual report was submitted and posted on BPA’s website. 
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Appendix: 

 
About NDOW  
News & Media  

 
Press Releases | On the Wildside of Life - Radio & TV  

Date: 8/29/07 
Contact: Joe Doucette  
Phone: (775) 777-2305 

WILDHORSE RESERVOIR FISH KILL 

Nevada Department of Wildlife fisheries biologist Chris Drake discovered a major fish die-off when he 
traveled to Wildhorse Reservoir after receiving a call from a concerned angler regarding dead fish at the 
popular fishery. 

“We estimate that approximately 8,000 to 11,000 trout and 750 to 1,000 perch died over the last couple of 
days,” says Drake. “We believe it is due to the lack of dissolved oxygen 
within the water.” 

While there have been occasional smaller fish kills over the last few years 
during the heat of the summer, Drake says that this die-off is more 
significant than is normal. The problem appears to be related to several 
factors.  

The combination of unusually hot weather and more than the usual 
number of sunny days this summer has produced above normal algae 
growth in the lake. As algae grows, oxygen is released into the water for 
aquatic organisms to use. However, when the algae dies, as it did just 
recently, and settles to the bottom and decomposes, it becomes 
anaerobic and the oxygen is depleted as the dead plant matter breaks 
down. 

“The dissolved oxygen (DO) level was 1.1 to 1.6 parts per million (ppm) 
on the surface and 0.7 to 1.4 ppm on the bottom when I tested on 
Monday,” said Drake. “Trout require DO levels of 3.0 ppm or higher for 
normal respiratory function.” 

Coupled with the low levels of DO are low lake levels and warm water, which doesn’t hold as much 
dissolved oxygen to begin with. The end result was high stress to the trout without suitable habitat and a 
significant fish kill occurred. Drake estimates that the majority of the fish washing up on shore were trout 
(approximately 95%), consisting of rainbow, tiger and a few brown trout. The average size of the trout 
was 16 to 17 inches, with fish up to 22 inches being found dead in deeper water. Some yellow perch were 
also found to be stressed and dying, with the average size being around 9 inches.  

With the large number of fish lining the shorelines, anglers and campers can expect conditions to be 
extremely smelly due to the decomposition of the fish. NDOW will continue to monitor the extent of the 
fish kill and will perform population surveys later this fall once the weather cools down.  
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Drake says that fish may continue to die if current weather conditions don’t change and that fishing will be 
poor over the next two to three weeks until temperatures start to cool down as fish are in survival mode 
and not eating. He also wants to remind anglers that all fishing regulations are still in effect and that 
restocking of desired game fish will resume once water quality levels are safe and productive and will be 
determined by current reservoir storage and anticipated runoff in 2008.  

Survival of smaller fish in the reservoir is expected to be fair to good as low DO fish kills generally target 
the larger fish due to their higher metabolic rate and greater oxygen demands. NDOW records indicate 
that in an average year approximately 100,000 trout are stocked into Wildhorse Reservoir. 

The Nevada Department of Wildlife (NDOW) protects, restores and manages fish and wildlife, and 
promotes fishing, hunting, and boating safety. NDOW’s wildlife and habitat conservation efforts are 
primarily funded by sportsmen’s license and conservation fees and a federal surcharge on hunting and 
fishing gear. Support wildlife and habitat conservation in Nevada by purchasing a hunting, fishing, or 
combination license. For more information, visit www.ndow.org. 

 

 

 

 

 

 

 


